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THE HISTORY AND WORK OF THE SURVEY OF LNDIA. 

Tho first authoritative map of India was published by D'Anville in 
1762, whei~  tho explorntioi~ of t l ~ c  then llnknown India was still largely 
i r ~  l'roych hmnds. I t  hnd bcen coll~pilod fro111 routes of solitary travellers 
and rougli charts of thc coust. 

- I 

Tho Survcy of India mny bc snid to hnvc bccn founded in 1767-ten 
years aftor tho bnttlc of l'lasscy-whcn Lord Clive formally appointed 
Major Jamcs Renncll the first Survcyor Gcncral of Bengal, a t  that  time 
the nlost important of thc Enst Indin Conipany's possessions, though there 
were earlier settlements in Rlctdrns and Uolnbay. 

Rc~mcll's maps werc originally military rcconiiaissnl~ces and latterly 
chained surveys bmed on nstronolnicnlly fixed points, and do not pretend 
to the accuracy of modcrn iliaps of India hascd or1 thc rigid systcln of 
triangulation col~~lnenccd nt Madras in 1802 and since extendcd over and 
beyond Indin. Even now howcver the rclntive accuracy of thcsc old niaps 
nlaltes thein valuablc in legal disputes, as for instance in proving that  the 
holding of a Bellgal landowner was a rivcr nrcn a t  thc tirnc of the Per1n:tncnt 
Scttlcment of 1793, so that hc is debarred froin its benefits. 

From these bcginnings, this department ha8 gradually becomc priillarily 
responsiblc for all topograpliicnl survcys, cxplorntions and tho innintenance 
of geographical maps of thc grcatcr part of Soulhem Asia, and also for 
geodetic work. 

Geodesy means thc invcstigntion of thc size, shape and structure of 
thc enrh ,  and tbc gcodctic work of thc dcpartlncnt confiists of prinlary (or 
geodetic) trinngulation, Intiludc, longitude and gravity detcrminations. 
From thcse the cxact "figurc" of thc cnrth is obtained, whercby points fixed 
by triangulntion cnn be accllrntely locntcd on its curved surface. This sys- 
tem of fixcd pointu holds togethcr all topogrnphicnl and revenue survels, and 
thc cxistcncc of such n systcnl from the early days of the dcpartnlcnt has 
obviated the cinbnrrnssincnts cnilficcl in othcr countries where isolated topo- 
grephicnl Rurvcgs hnvc bccn stnrtcd without a rigid fmmework, with the in-  
evitablc rcsnlt that thcy could not bc fittcd togethcr. 

A geodetic frnn~cwork is thc~cforc rsscntial in any lnrgc survey, but 
there are a numbcr of othcr ~ctivi t ics,  nll of thein ultimately utilitarian, 
which can be ~riitably co~nbincd with itfi exccution, nnd thc following arc 
some of those which nrc cnrried out in India: 

Precise levelling for thc dctcrmination of heights; 
Tidal predictions and publicntion of Tidc Tables for fortyone ports 

between Suez and Singnporc ; 
The Magnetic survey ; 
Observntion of the direction nild forcc of gravity; 
Afitrono~nical observations to dctcrminc latitude, longitude and 

time ; 
Scian~ographic nnd i~ictcrologicnl observations at Dehra DGn. 

Indin11 ncodcsv has disclosed by fnr the largest known anoinelies of 
grn\~itcttionnl..nttra&ion in the cnrtha crust, which hnvc recently led to a 
reconsideration of the whole t,heorj~ of isostnuy. 

ToPo%raphical Surveys.-I,, t I~e  pnst this depnrtment uscd to cnrry 
out the lnrgc scalc rcvenuc surveys for 111ofit of India, and was still conduct- 
ing this work for Central and Enstcrn India and Burma in 1905. 



Though revenue eurvey is  primarily e reoord of individual property 
boundariee end is unoonoerned with the surface features, ground levels and 
exaot geographioal position essential to a topographical survey, i t  was on the 
whole found eoonomical to carry out both surveys together. 

By 1905 however a11 the Provinces had taken over the revenue surveys, 
for whioh they had a l w ~ y s  paid, and the Survey of India was enabled to con- 
centrate its energies on a complete new series of modern topographical maps 
in several colours on the 1-inch to I-mile scale. 

This new series had been rendered llecessary by the natural demand for 
more detailed information to be shown on maps, especially as regards the 
portrayal of hill features by contours, proper classification of communications 
and-more receutly-air traffic requirements. u 

I t  was intended that this 1905 survey should be completed in twentyfive 
years, and then revised periodically every thirty years. Owing however to 
the war and more recent retrenchments. only two thirds of the programme 
had been completed by 1932, in spite of a reduction of scale for the less 
important areas. u 

Although new surveys covering from thirty to sixty thousand square 
miles-an area comparable to that  of England-are carried out e w r y  year, 
the maps of a large part of the country are still over 50 years old, printed 
mostly in black only, and have hill featuree shewn by roughly sketched form 
lines or hachures; such changes in town sites, canals and communications as 
have been embodiedin them have not been surveyed on the ground, but 
entered from outside informntion. 

Owing to the serious f inanci~l  situation in 1931, the establishment of the 
department was severely cut down and its annual expenditure halved, in 
consequence of which the modern survey of India cannot now b~.completed 
before 1850. 

The obsolescence of the preeeht series of modern map0 of India ie shewn 
in the second index map a t  the end of this report. 

Large Scale SurVeY8--Surveys a~cl.records of international, state 
and provincial boundaries have always formed an  important uitem of 
topographical work, and in recent years numerous Guide Maps have been 
published of important cities and military stations where the 1-inch to 
1-mile scale is inadequate. 

Mi8~0U8~180~8 . -Whi l e  expending on topographical and geodetic 
work all funds allotted by Imperial Revenues, the department is prepared 
to undertake or aid local surveys, on payment by thosc concerned, such as 

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

levelling as is necessary for theso operations. 
.Idministrative assistance is also given, and executive officers lent, in 

aid of the revenue surveys of various Provinces and States. 
The Print,ing Ofices at Calcutts and D e h r ~  Dfin also carry out work for 

other Government depnr t~~~en tq ,  such RS ~pecial  maps, illustrations for 
Report-s and all dingrn~ns for patcnts. 

The Mathernaticnl Instrument Ottlcc OF this department assists all 
C4ovcrnment departments, ns well R S  n o n - o ~ c i a l s ,  by maintaining a high 
stnndard of inskrumentel and optical equiplnent and by manufacturing and 
repairing in s tn~men t .~  which would other~viee have to be imported from 
nbrond. 

M i l i t a r y  R e q u i r e m e n t e  and A i r  Survey.-The department is also 
respon~ible for ~ l l  qnricy operations required by the Rrmy, and is  in a 
~)os~tion to meet the r:~pidly increneing co~nplenity of modern military 
~.eqoiremente, eepecially in air survey. 

In view of its high military importance, air eurvep work for civil 
purposes is receiving all po~sible enconr~gement and assistnnce, and thc 
Intest, ruethods of ~nnppinq from photogre~~hu taken fro111 tlic ground are beiug 
studied experimentally. 



The flying nnd photography for air mapping done by this department 
are a t  present carried out by the Royal Air Force or the Indian Air Survey 
Company, a commercial firm with headquarters a t  Dun1 Dum. 

Administration is by the Surveyor General u~idor thc Education, 
Health a i ~ d  Lands Department of the Government of I~ ld ia .  

The Headquarters Oflice is a t  Calcuttn under the A~sis tant  Surveyor 
General, and there are four Directors, onc for tlie Map Publication and other 
technical oflices a t  Calcutt,a, and three for three of tlie five Survey of India 
Circles into which the country is divided; the other two Circle areas (cover- 
ing Q u r ~ n a  and South India) are adlliinivtered personally by tmhe Surveyor 
General. 

Of the three Circle Directors, one iilso administers the Geodetic Branch 
at Dehra Ddn in addition to his topographical surrey Circle. 
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8orlal numberine of Survey of India mape. The eystem of 
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1. Annual Reports will he published, with effect from this 
report  of 1933, in two separate volumes as follows :- 

Geodetic Report .  
General Report.  

Both of these reports are for the survey year ending 30th September,  
with the exception of Part  4 of the Gen.era1 Report (Map Publication 
and Office Work) which is for the financial year up to  31st March. 

2'tie Geot-letic Report includes full details of ;111 scientific work. 

This C d n e ~ n l  Repod only gives brief abstl*;~cts of tlie Geodetic 
Report ( v i d e  Ptcrt 2 it1 the Table of Contents), but gives complete 
reports of the survey operations of the ordinary field parties and 
detachments. Abstracts I1 and I V  ( v i d e  Table of Contents) sun~marize 
these lat ter  reports and enable the reader to look up such portions as 
may concern him. 

The first Index Map appearing a t  the end of this Report shows 
the progress of modern topographical surveys and compilation. Maps 
of sorts are of course available for all parts of the Indian Empire, 
but some of then1 are very old. and all previous to  1905 were based 
on the old longitude of 181 T, (which waa over 2 miles out)  and are 
therefore excluded from the Index Map. 

Pctrf /, (Map Prihlicatioll and Ofice Work), with t h e  l a d  five INDEX 
MAPS a t  the end of this ~ e p o r t ,  shows thc. prngress of map publica- 
tion on a11 scales, and contaim reports on pnblication and issues, print- 
ing and drawing, and of ~ u c h  offices as the ~Iathemntical  Instrurneni, 
Ofticc, which have to conforrn wit,h the financial year. 

The ohuolescence of the n~odcrn  maps of India is shown in the  
second INIIEX MAP a t  the end. 

2. General. Brigadier R. H. Thomas, c.s.I., D.s.o., made over 
charge of the office of Surveyor General to  Colonol H. J. Couchman, D.s.o.,  
M . c q . ,  ancl proceeded on leave preparatory to  retirement for C: monthu, 
froin the 1st April 1933. 



Y INTRODUCTION AND SUMMARY. 

The poet of Aseietnnt Surveyor Gelieral wns filled by Najor H. R. C. 
Yeade, [.A,, t i~roughout the year. 

3. The totel ooet of the Department for the pust financial 
year ending 81st Yorch 1933, as cotnpnred with that of previous yeare, 
was a0 follows :- 

Ororre nctnal cost ... 
M a c t  receipts and credits 

I t n )  I n c l ~ i d i n  
I Ra. '?,99,16! 

lor En lioh 
Charges (6igh 
ConLnissioner) 
on stores, and 

, . loes or gain by 
exchange. 

?let) a c t u ~ l  oh u g e s  ... I 37.67.435 16,35,898 /20,81,870 t , are t T h ~ * g  11ot hnal. figumu 

4. Organlaation. l'he retrenched organisation deecribed in 
pure. 4 of leat yenr'e (leneral Report was introduced v i th  full effect 
daring the year. 

All the Indian Army Officera in the department, who were 
previouely horne on the Supernumerary List, were reatored to the 
Active I-iet with effect from 27th July 1933. In future they will l)e 
required to qualify for army prornotion. 

Tbe arranyen~ents hitherto existing between the Survey of India 
sod the (:overnment of Asssin, under which the latter paid one-fourth of 
the ~a lary  of the Director, E.~st\ern Circle, in return for his eupervision of 
loc:d revenue aurveya as 1)irector nf Sllrvey~, Aueanl, were discontinued 
horn the 18th May 1933. 

Ivntil  n l ~ t  M:lrch 1936. when the new  arrangement^ will be recon- 
sidered. the O(wernment nf Aesam will pop s contribution of RR. 1,500 a 
year to the  Survey of Indh  for teihnical advice given by the Director to 
the m c e r  in Char@. Aenarn Traveree Party and Drawing Office, who 
r i l l  he regpneible to the local Government for the conduct of provincial 
wrvey work. 

L 

Square nliles. 1 
Totnl crtrn of survey of 

d l  kinds romplebed during 
the year I 61.678. 

I 
87.924"' i 43,683* , ':' Vide page 15. 

1 

I 

Squnre miles. 1 Squsre rn i l~a .  
- 





PLATE I. I 



INTRODUCTION AND SUMMARY. 3 

The services of Mr. H. H. Creed were transferred t o  the  Goternment 
of Assi~m from 1st  May 1933, with :L view t o  his appointment as Officer 
in Charge, Assa.m Traverse Par ty  and Drawing Office. 

From the 1s t  October 1933. the  Officer in Charge, Xo. 3 Party,  
relinquislied charge of thc  post of the Assistant Director of Surveys 
Centrid Provinces, and Rai S;lhib K. C. Puri, ]LA. ,  (Class 11), has been 

trmsferred to  serve ; I %  Survey Oficer, Central Provinces. 
The Upper Subordini~te Officer who was serving a s  Assistant Survey 
Olficer to the local C:over~lment has also reverted to  this department. 

~ e n c d f o r t h  the  Officer in charge of the  Survey of India Party work- 
ing in the Central Provinces, or  the Director concerned, will carry out  
general inspection of the local revenue surveys only when specially 
requested by the local Government. 

u 
5. Notable events of the Survey year. 

J 

Hountlury Sur~ley.- 

r CUTCH-MORVI BOUN1)ARY.-Mr. A. F. Murphy (Class II), NO. 1 
Drawing Oflice. and Surveyor Najmul Husain and 8 Khali~sis from No. 
1 Party proceeded to Rsjkot on the  18th Fe l~ruary  1938. in connection 
with the sett len~ent ol' :L houndi~ry dispute between the  Sta tes  of Morvi 
and Cutch. 

I I squilrc ~ililes of the disputed area were tria11gu1:~ted autl burveyed 
on the $-inch scale and trnces sent to  the Agent t o  the  Governor General, 
Weutcrn India S t i~ tes ,  by the 14th May, on which date the party wae 
disbanded. 

Y 

'I'RIPUHA YTA'l'E B0USl)ARY.-Cirpt;1iil Os111asto11 sur\leyed and 
marlietl the positions of pillars c)E 31  luiles of the u ~ ~ t l e n ~ a r c a t e d  1)ouiid:~ry 
betnee11 Tripuri~ State and Cllittilgong Hill Tracts of Beugal. The civil 
:1Utl:orities on botll siclcl.; accepted thr bounc1:~ry delun.rcatec1 (para. 89). 

Cnpt:liti 0s111n.;to11, :~ccol~lp,~uiecl 1 ) ~ .  three co~r~pauious.  ~ ~ r ; ~ c l e  a l l  ex- 
ped~tion to  So1tl1 Sikki111 whilst 011 ;I 11101it1i's leave. 'L'he party lelt 
Giln :tok oil ;;rtl Octohcr 19:3:! ill111 rc'tli~.ne~l ~ I I B S C  C ) I ~  24tl1 C;~p tn i l~  
up111 ~. ; to~r  cli11111cd to 1rei11.ly 20.000 feet, ol)tniilell soille new int'oi~inntion 
a1)nut little k ~ l o ~ r ~ ~  p i ~ ~ s c s ,  : L I I ( ~  checked pilrts ol' sllri.ey sheet '77 D : I ! I ~  

7s h i~nrl Slnrcl I I(ur.z's Itrap of the Z<;~nchei!jn~lg:~ r/rcts.si , l :  u ~ a d e  tlurin: 
the. internn tional ospeditioll o f  19S0 His rebnlt.; \\-ill I)e ii~corpnratcd in 
tht: 11c\\rt editio~r of t l ~ e  al)o\.e sl~eets.  

0 

l ) r  del'erra  IS furilishe(1 results of t l ~ e  hlll'\eyb c:~rried 011t by 
Khan Snhih Afraz (lnl I i I ~ i i i l  in Knsllrnir. : ~ ~ r r l  . J ; I INI I I~I  ill 1932.  and t l ~ ~ s ( >  
art> being ma pperl. 

'I'he periorl 01' del)utcltioll of S~lr \ ,eyor  , \ Iuh ;~mm~t l  Ayrih l ihan,  \ tho 
~(~rc~ll lpanied Sir ~ \n re I  Steirl i l l  S o v e ~ u l ~ c r  1931 in coi~ncction with his 
e s l ~ l o ~ , i ~ t ~ o l l ~  in t,111, Pllr~,i:~h : I I I ( ~  Sou t I~  l'ersiii, 11i19 heen exte~~decl 1)y one 

r 7 Y(*.lr wi th  ~ f fCc t  froln thc 4th Mny 1I):J:j L 111q SIII veyor's -i1lcI1 recun- 
n:ri\\ance iu South I'ersia 111 19:{2-3.3 is being i~~corpor :~ te t l  in the  111:lpg 
of that nre;~. a 



4 INTRODUCTION AND, SUMMARY. 

~he.resul te  of Mr. H. St.  J. B. Philby's compass traverse of 1932 in 
the Rub a1 Khili were received fro111 the Royal Geographical Society and 
nre being incorporated in the 1/2M map of South-East Arabia. 

The revised edition of "The Geography and Geology of the Hima- 
laya" by Sir Sidney B u n i ~ r d  and Dr. A. M. Heron, was publiehed 
( p a n .  26). The fjrst edition of 1907 had been rendered out of date 
by recent explorations. 

Khan Sahib Afraz Gul l ihsn, who retired on the 26th July 1933, 
wns awarded in 1933 the Gill Memorial, for frontier and trms-frontier 
exploration and survey, by the Council of the Royal Geographical Society. 

Surveys in Tribal T e r r . i t o ~ y . -  
A survey detachment, consisting of Mr. Muzaff'ar Husain, c.H., 

(U. S.  $3.) and 7 khalnsis, accompanied the column operating in the Eower 
Mohmand country. The detachment was disbanded after 2 m,onthsl work 
on 3rd October 1933. 

The following appreciation of the services of Mr. Muzaffar Husain 
was received from the Brigade Commander :- 

" I  have formed a very high opinion of him. He gets about 
"the country in u marvellous way ~ i t h  a minimum of fuss or 
"bother. He has never given the slightest trouble to  me or 
"my staff'. On the contrary, he has always been most helpful 
" t o  us and has given us much valuable information from time 
"to time". 

Two surveyors of No. 10 I'arty surveyed 753 square miles of unex- 
plored Xiiga tribal territory betu-een Burmn and Assam. Thgir relations 
with the inhabitants were excellent throughout, and their Military Police 
escorts were withdrawn at the end of January (para.  104). 

Erercivea and N a ~ ~ m u t ~ r e s . -  
C':~ptain Angwin, R . E . .  took part in the Western Command War 

C;:lme, 29th to 31st March 1933. IYhilst the War Game was devoted 
maiuly to  the functions of the higher Command, survey problems were 
encountererl and discussed and the employment of the survey organisation 
received consideration. 

A i r  Szcruelp.- 
Air photography of 74 srluare miles of Tripura State, already sur- 

veyed last winter, was carried out ae an experiment to find out, by the 
prepar:~tion of 8 comp;~rstive map, whether such photogrttphs could he 
used to cluicken up the fielrl work in this very intricate and densely 
afforested country. 

The accordance of the air survey with the grour~d survey proved 
so complete as regards outline, that it is intender1 to survey the outline 
of next season's work in Tripurn State by air  method^, leavi~lg grc)nntl 
surveyors to  enter liill features on the air survey compilations 
(para. 56). 

Re~earch wnq fc,ntinueal hy KO. I8 (,Sir Siirvey) Party, tTith :I view 
to i~nproving t h ~  ,tcc~lracy of the tlrtern~inntion of grountl heigl~ts from 
air photographs (para 5 6 ) .  



Tentative designs of air survey instruments have been constructed 
by the Mathematici~l Instru~rlent  Office among whicl~ are a tilt-recorder, 
a rigid head stereoscope a.nd simple parallax-measurer (para. 5'7). 

Deputation of 0ficers.-Owing t o  fini~ncial stringency, India with- 
drew from the Internationt~l Union of Geodesy and Geophysics, and no 
official representatives of India were sent t o  the  Lisbon conference of 
September 1933. Dr .  deGraaff' Hunter,  c.I.E., M.A. ,  s c . ~ . ,  and Lt.-Col. 
Mason, M.c., R.E., of this Depa,rt~nent,  who were on leave pending retire- 
ment, aJtended the conference. 

- 
Lectu~es.-Msl,jor Glennie, D.s.o., R . E . ,  while on leave in England, 

read a paper on "CI-ustal warping'' a t  the Geophysical Meeting of the 
Roya.1 Astronomical Society on 25th Kovember 1932. 

I, Adventures and Cctsua1ties.- 
The, Surveyor General deeply regrets to  announce the death of the 

following officers :- 
Lieut. R. P.  Buchanan, R.E., who died of cholera on the 4th Rli~y 

1933 in his camp a t  Mahadeb Bari in Triplira State. 
Mr. G. E. Scott, c.I.E., who died a t  Bournemouth on tlle 20th 

November 1982. H e  spent 38 yexrs of very distinguished service in the 
Snrvey of Ir~tlia, nlostly on the  North-West Frontier  and in Afghiinistiin, 
and wau also an  authoritative writer on the tribes among wlioru he 
worked. 

Mr. Rohini Kunlar Talapatra, B.A., Sub-Assistant Superintendent, 
attached t o  No. 4 Party,  who was killed a t  Loiinora in B a ~ n r a  Sta te  on 
the 15tbApri l  1933 by a wounded tiger which Ile was following up. 

M r .  Shashi Bhushan Shome, late He,?({ Geodetic Computer, on the 
9th November 193.2. H e  retired in 1904. 

23 Lower Subordinates and 8 inferior servallts died during the 
year under report. 

Wild elephants interrupted Xo. 1';: Party's field in Tripurn 
State, and the camp of the Ilirector, Eastern Circle, was den~olished one 
night and two khalnsis injured. (para. 91). 

Distingziisl~ed cisitom.-Brigt~dier the  Viscount Gort, V . P . ,  c .n .E. ,  
I).s.o., M.v .o . ,  M.c. .  Director Military Training, Army Headquarters and 
C h u p  C:~ptiiin B. E. Sntton,  D . S . O . ,  o.R.E., nr.c., (;ommancling KO. 1 
(Indian) Group. Roy:~l Air Force, ~ieitecl the Office of No. 18 (Air Survey) 
I'artg a t  Pesl~awitr on the 15th March 1933. 

6. Appreciations and Awards. 
lIis Mqjesty the  Icing, Emperor of Intlin, has been graciously pleased 

to :~ppoint  1)r. J. cleCrri~nff'Hnnle~-, M . A . ,  s c . n .  17.1nst.r. to  bc n. Com- 
panion of the Most Eminent Ortler of the  1udi;ln Empire. 

Ma,jor Glennie! n .s .0 ,  1: E., lins bcen elected a, fellow of the R o ~ a l  
Astronornic:ll Society of London. 

In connectioi~ wit11 thC worlc of the ~'Afghiin Moun(1irry I'iirty '. the 
f o ~ * ~ n : ~ t i o n  nticl dishanrlninnt of which \ \ ; I S  1ioticc.d in 1,;irnc.raph Fi nl ]:!st 
Y ( ~ : I ~ ' R  (Jeriernl R,,pctrt, the Followin; is a n  ~1t~r:lc. t  I ' ro l~~  :i c t ~ ~ ~ f i ~ i t ~ l i t i : ~ l  
lcttcr f r o ~ n  Captniu 11' 1:. Qi:~y ,  r.a , Otticer on Special Duty (Foroign 
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and Political Department), t o  the Chief Secretary t o  Government, 
North-West Frontier  Province :- 

"Captain D. R. Crone, R.E., was in charge of the survey 
"party and was ably assisted by Subedar Fateh Mohammad 
'; Khan.,? 

# * # # 

' .Captain Crone and Subedar Fateh Moharn~l~ad Khan worked 
; ' a t  high pressure t o  get the boundary maps ready in time 
"and were busy till 3 A.M. on the night of July  the  
&' 10; l l th ."  

I n  connectioll with the work of the three surveyors of KO. 6 Party, 
whose deputation t o  foreign service in 'Iriiq was noticed ill paragraph 5 
in last year's General Report, His Majesty's Minister a t  Baghdad has 
written t o  the Governuiel~t of India :- 1 

" T h e  'Iracl Governuient further desire that  their tbanka be 
"conveyed t o  the  Government of India for the  loan of these 
' *  surveyors : ~ n d  for the excellent work done by them, parti- 
" cular mention being made of the  helpful work of Surveyor 
" 31. Ghulam Mohiuddin." 

The Municipal Board of Jhiinsi have specially i~ckliowledged bhe 
valuable work of a detnch~nerit of S o .  20 (Cantonment) Detacbment in 
connection with a large ~ c i ~ l e  survey of Jhsnsi  City during last field 
season. 

The United States Coast and Geodetic Survey have adopted and 
acknowledged a system of preparing star  programuies for T a l ~ o t t  lati- 
tude observations whicli was devised by Mr. R. R.  Mathur, L A . ,  of the 
Geodetic Wrancir. The system is descrihetl in Georletic Report, Vol. VII. 

L~Inther~~utlcccl I u s t r z t n ~ e t ~ t  Ofice.-At the recluest of the Govern- 
ment of 'IrLq, one of their euiployees, Mr. Abdul Sattar ,  received train- 
ing for about t; i ~ ~ o n t h s  in the 3Iathemstical Inst,rulr~ent Office in the repairs 
of optical instruments generally and ill KO. 7 Dial Sights in particular. 

Captain A. F. F. Thomas, D A . D . O . S .  (P), visited the Matliematical 
Ins t ru~nen t  Office in ,January 1933 and discussed the stock of mathematical 
instruments ant1 repair programme, in so far aq i t  relates to supplies t o  
the Army in Inclia. 

The grinding of accut-ate fipirit level b u h \ , l ~ s  has been undertaken 
in the RIatheluatical Inst.rurnent Office with satisfactory results, and the 
scope of this work is now heing extended with a view to reducing Home 
Indents. 

l 'he  Director of Artillery and the Inspector of  gun^, Cossipore, 
visited the Jlathemat,ical Instrunlent Oflice in Decemhe~. 1932 and dis- 
cussed the manufacture and repair of instruments. 

Four survey pattern clinometers have been adaptetl, : k t  the instance 
of Captain Gen~lnell, i r ~  order to  check hubhle ad.justment by nlearls of 
reverse readings. 'J'hi3 greatly ~ i rnp l i f i e~  the procew of huhble setting, 
hut is no check on angle readings. They :we heing tester1 during the 
1933-34 field season. 
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A tilt indicator attachment for the F. 8 Camera, designed by 
Captain Crone, is under construction. The object of this is to  photo- 
araph two small portions of the horizon on opposite edges of the same 
n 

negative as the vertical photograph. 
7. Personnel.-Casut~lties, retirements, &c.. were as follows :- 
Class I 0ficers.-Brigadier R. H. Thomas, C.S. I., D.s.o., Dr .T. de Graaff 

Hunter, c.I.E., M . A . ,  SC.D , ~.1nst .p . ,  Lt.-Col. R .  Foster, I.A., and Lt.-Col. 
A. H. Gwyn, J . A . ,  were granted leave preparatory to retirement. 

Lt.-Col. L. C. Thnillier, I.A., and Mr. H. B. Simons retired. 
Lt.-Col. Campbell, D.s.o., R . E . ,  confirmed as Director ilnd promoted 

to the ?ank of Colonel. 
Major Mason, M.c., R .E . ,  promoted to  be Lieut.-Colonel. 
Messrs. P. Simpson and C. H. Tresham, v.D., confirmed as 

Superintendents. 
', Mr. D. K. Rennick, M . B . E . ,  appointed as temporary Superintendent. 

Liei~t.  R. C. N. Jenney, R.E., confirmed as Assistant Superintendent. 
Lieut. R. P. Buchanan, R . A . ,  H . E  , died of cholera in the field. 
Cltcss I1 0fice~s.-Mrssrs. F. B. Kitchen, Munshi Lal, B.A., C. 0. 

Picard, H. H. P: Butterfield, A. V. Dickson, D. N. Vasudeva, B.A., S. 11. 
Murtaza, B.A.,  and Khan Sahib Afrax Gul Khan retired. 

Mr. H. H. Creed was transferred to  Assam Government and Rai 
Sahib N. C. Puri to  Central Pro\.inces Government. 

Four Probationers in Class I1 service were confirmed. 
Miscellnneous appoint?nents.-- Messrs. A. Francis and Sadiq Ali, 

c H., retired and Mr. A. R. Mukl~erji and Staff Sergeant A. Couaens clietl. 
Zir, er Subortlinrcte 0flicers.-l<han Sahib Md. H u ~ u i n  Khan, and 'i llessrs. lid. Husain, Saja~vnl Iclian. c H . V. R .  E. K a ~ - ; ~ ( l u ,  M. L, Rop, 

an11 Quadir Dad retired.. 
JIessrs. P. S. Venguswalni and G. P. Rao, M.A., died. 
Mr.  R. K. Talapatra, B.A., was killed by a tiger. 



11.-ABSTRACT OF SURVEYS IN EACH PROVINCE 
AND STATE. 

8. The prime duties of the Survey of India are geodetic, topogra- 
phical and geogrephical, but the department is also developing co-operation 
with 10c;\1 survey i~ge~~cies ,  with :I view to mutual economy, and is now 
doin? II considerable amount of rniscellaneoua outside work on payment, 
\,esides advising and assisting Provincial Governments with local and settle- 
ment surveye as required. 

The following abstract shows the nature and locale of the field 
operations actually carried out by the Department during the p 8 t  year, 
grouped under the following sub .heads : 

Air Surveys. Riverain Surveys. 
Exploration. Boundary Surveys. a 
Toyagrrrphioel Surveys. Geodetic. 
Foreet Surveys. Framework. a! 

Cantonment end City Surveys Levelling. 
Cadaetrd Surveys. Miscellaneous. 
Railwny Surveys. Treining. 

0. N. W. F. Province. 
A i r  s z l n ~ y  in Tiriih and Mohmand Tribal territory, in Dir Swat and 

Chitnil Agency and in Kohdt aud Peshiiwar d i~ t r ic t s  (pp. 37, 38). 
10. ~aluchietan. 

Topo,gr~rpii icrrt' surweya. Revision surveys in Boliin Pass, Loralai, 
Quetta-Pishin. Sihi and Zhob dietrict~ and in Kaliit State. (pp. 35, 36). 
11. Punjab, Punjab States and Delhi. b 

Topoyrc yda ~cc t l  R t h n v e ! / s  in Delhi Province, in Gujriit, Gurgaon, Hissiir, 
Jheln~n, KPugra, Montgomery, Multln, Muzaffargarh and Rohtak 
districts ant1 Bahiiwalpur, Chamba, Dujiina, Jind and Lohiiru States. 
( p p  34, 39). 

Cmrcction szcnveye in Attock, Dera Qhiizi Khdn, Gujrdnwala, Gujriit, 
Jhelum, lluzoffargnrh and ShBhpur districts (p. 34). 

Town gurzleya in Lahore (p. 34). 
J'rametrvrk. Trinngulntion to control traversing in Karndl district 

and PatiPla State ( p .  39). 
Trinngnlation in Bahiiwalpur State (p. 35). 

Rectnngttlcr,t~on to 3.000 screa in Hiesiir, Kilrntil and Rohtnk districts 
anti in Jind an11 Prbtililn States Rectangulation to 25 acres in Delhi 
Province, in C:arpnon. Hiasiir trnd Rnhtak dintricts and in Drijfina 
and Jind  state^ I p. 39) I 

i n .  Secondary levelling for the Bhakrn Dam Irrigation Project 
in the Ambiilo. Karniil, and Rohtak districts oud in Jind, Kalaia, 
Srihha an11 Patiela Stateu I p. 5.5). 

Tertiary levelling in Ilelhi Province, in Qurgaon, Hissiir and 
Rohtak district8 and in Du.jBna. Jind and Lohdru States (p. PO). 
la .  ~Gputana Agency, Ajmer-llderwara and ~ikaner.  

T ~ o ~ y r t l p h a r ' c ~ i  Jurr ~ 1 1 8  in A.jiner-Jlerwiira Province and in Bikaner, 
Jaipur, Jodhpur, Kishangnrh, Shahpura and Udaipur States 
(P 4" 
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Framework. Triangulation in Riindi, Jhiilawar, Jodhpur, Kotah, 8htih- . . 
pura, Sirobi and Udaipur States (p. 41). 

Triangulation in Bikaner State (p. 35). 
Levelling. High precision levelling to  connect the new Standard Bench 

Mark (Type P) a t  Bikaner with the old Indian level net (p. 13). 

13. Central India Agency and Gwalior. 
Fra?nework. Triangulation in Indore and blandasor States (p. 41). 

14. United Provinces. . . 
Air suvueys. Re-survey in Bahraich and Sitapur districts (page 67, 

p a r a  117). 
Cantonment tcntl City s w v e y s .  Re-eurvey of Jhiinsi and Meerut Canton- 

nients and origiual survey of Jhsnsi Municipal area. (p. 42). 
f i nn~ework .  Traversing for cantonment surveys of Allahgbad and 

~Fyziibiid (p. 43). 
Levelling for cantonment surveys of Alli~hiibiid and F y ~ l b a d  (p. 43). 

1 

15. central Provinces. 
l'opogruphical szcrveys in Bhandiiril, Chiinda and Drug tlistricts (p. 47). 
Forest survegs. Some reservetl forests in Bhandiira and Chiinda districts 

were inclucied in the ordinary survey (p. 47). 
Framework.  Triangulation and Trave r~e  in Bhandiira, Drug and Raipur 

districts (p. 47). 

16. Bombay Presidency, States of Western India and 
Baroda. 
Boullttary sztrt.veys in Cutch and Morvi States (pp. 3, 41). 

17. Eastern States Agency 
l ' o p o g r u p 7 ~ i ~ " 1 u ~ ~ ~ e ~ j ~  in Atl~mallik, Baluril, Bastar, Baud, Bonai, 

Ilaspalla, Jciinker, Niindguon, Narsinghpur, Piil-Lahara, Rairakhol 
and Sonpur States (pp. 45, 47) and in Bastnr State (p. 52). 

Forosl szcrveys in Bastar State (p. 52). 
Frcimework. Triangulation ant1 Trttverse in Rastar, Kanker and 

Niindgnon States (p. 47) 

18. Madras. 
T ~ p o ~ r c c p l ~ i c u l  surucys in East Uodiivari and Yizagapatam diatricto 

( P  52). 
F r a l ~ ~ e w o r k  Triangulation in Yizagapatam district (p. 47). 

19. ~ i h a r  and Orissa. 
Topographical swrvey,s in Ar~gul and Sambalpur districts (p. 45). 
I o r  Triangulation in Sa~nh;rlpur district ( p. 47). 

20. Bengal Presidency and Sikkirn. 
A i y  S Z L T Z Y ~ S  in Tripura State (pp. 4, 38) 
Eql lornt io?~ in Sikkinr (p. 3). 
To1)o,qrrc)1hiccrl R~,I+YC!,S in Cllittagong Hill Trncts. Tippers district and in 

Tripura State (p .  48 1. 

('nwtonmcnt RII,TI-C$R. Re-sur\fey of Jiiliipnhir cantonment (p. 42). 
F~r1))1~1rwrk. Triangul;~tion i r l  Chittagnng district and Chittagong Hill 

 tract^ (pp. 48 k 49). 
L r ~ ~ e l i i n ~ .  Levelling of precision to con~lect the levelling in Burrna tlo 

the Indian level net ~ l i c c  Chitti~gong (p.  13). 
I 



21. Aesam. 
Topographical surveys in CBchsr and Sylhet districts (p. 48, 49) and in 

Manipur State (p. 54). 
Framework. Triangulation in Lushai Hills (pp. 48 and 54). 

2a. Burma. 
Topographical surveys in the Chin Hills, Pakokku and Upper and Lower 

Chindwin districts (p. 54). 
Geodetic. Latitude and longitude at 44 stations (p. 12). 
Geodetic. Re-measurement of Mergui base and lneasurement of bases at 

Amherst and Kalemyo, and their connection with Primary Triangula- 
tion (p. 13). 

Framework. Triangulation in the Chin Hills, Pakokku and Upper and 
Lower Chindwin districts (p. 54). Triangulation in the Chin Hills 
(p. 49). 

Traversing in the Shwebo and Upper Chindwin districts (d. 51). 
Levelling. Levelling of Precision to connect the levelling inc Burma to 

the Indian level net v ia  Akyab and Minbu (p. 13). 



PART 2.-GEODETIC WORK. 

111.-ABSTRACT OF GEODETIC OPERATIONS. 
Dr. J ,  de Graaff Hunter, M.A., Sc.D., F. Imt. P., C.I.E., to 26-11-32. 

:-{ColoaeL R. H. PLillimore, D.s.o., from 26-11-32. 

23. General.-Besides geodetic work, the Director, Geodetic 
Branch, adniinisters a t  Dehra Dan No. 2 Drawing Oflce, the Forest Map 
Ofice, a Pr in t ing  Section and a Photo.-Zinoo. Section, whose work is re- 
ported in <art 4 of this report, and also the following survey operations, 
which are reported in other parts of the General Report:- 

Levelling carried out in aid of special engineering projects, 
vide para. 10  i ; 
2' pographicat Survey carried out by No. 1 Par ty  (paras 64-67); 8' antonment Surveys (paras 68-71); 
llraini-/lg School (in abeyance at  present). 

24. Geodetic.-Purely geodetic operations include miscellaneous 
computations and research, preparation and publication of records, ob- 
servatory work (astronomical, magnetic, seismological and meteorolo- 
gical), important series of triangulation, geodetic levelling, precise lnti- 
tudes, longitudes, azimuths, and gravity determinations in all parts of 
India, and predict io~~ of tides a t  41 eastern ports between Suez and 
Singapore. 

These geodetic operations are fully described in the annual Geodetic 
Report of the Survey of India. The following is a brief abstract of the 
geodetic operations described in the Geodetic Report of 1933 which 
contains codplete index maps and detailed results. 

No gravity observations were made during the current year, the 
geophysi~a~l party being employed on observations of latitude and longi- 
tude. H 

25. Observatory Section.-Bi-weekly time observations were 
conti.lued, and a record of the longitude of Dehra Dan maintained by the 
reception of wireless time signals from Bordeaux and Rugby. An electric 
drive has been installed on one of the larger transits, arrd an experirnen- 
tal ~nc)!,hod of observation, devised by Dr. J. de Graaff Hunter, has been 
in reg11la.r uRe on the other. Both inetrumerits have been working satio- 
facto--;ly. 

C)n the completion of three years' work tho  observations for vnria- 
tion O F  latitude have been discontinued. The variation found at  Dehra 
Diin ha8 been much greater than those found at  the international sta- 
tions. 'J'his i~ attributed to abnorlrlal refraction, arising from meteoro'lo- 
gical causes, and it  is hoped that light will thereby be thrown on the 
cause of anomalies which have been found at  other stations. 

The invar wires of the base-measuring detachment were etandardised 
at the bcgirining and end of the field season. Instability in the lengths of 
the wires has caused anxiety. 

The usual magnetic, seisrnograpliic and meteorological observations 
have been undertaken. Measuring tapes and other instruments hnve 
beell atandardised and overhauled. Instruction in the use of i~s t ruments  

been given to various officers. 3 
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20. Computing Section.-The Computing Section has been 
largely employed on the computation and adjustment of minor triangula- 
tion in the North-West Frontier and trans-frontier areas. Sheet 34 has 
been completed, and work in sheet 35 is in progress. 

All triangulation records of the Central Circle have been lodged in 
the Computing Section. Adjustment of minor triangulation in sheets 
45 F, G, I, J 8 K wils carried out in connection with the programme of 
No. 1 Party. 

The computations of the Didbandin Meridional series, observed in 
1931-32 by No. 15 Party, were completed, and the series w s  adjusted 
between its terminal sides in the ICaliit Longitudinal and Makriin Longi- 
tudinal series. 

The revised edition of the Qeog~nphtj ccnd Geology of the Himdlaya 
~Vourdains & Tibet by Sir Sidney Burrard and Dr. Heron has beenedited 
at Dehra Diin and printed by the Gavel-nment Press a t  Calcutta. 

The Geodetic Report Vol. VIII, and the Hantlbook of !Copography, 
Chapte~ XI1 (Air  Surveys) have been edited and printed at Dahra DBn. 

Two Indian triangulation pamphlets and addenda to  13 others have 
been compiled. Two Perailin triangulation pamphlets and the addenda 
to 7 Indian triangulation pamphlets and 5 levelling pamphlets have been 
printed. Two Indian triangulation pamphlets have been reprintecl and 
21 secondary levelling panlphlets reproduced by Gestetner. 

27. Tidal Section.-Tide-tables of the Indian Ocean for 69 
ports for the year 1934 were completed, and advance predictions for 
14 ports were despatched in December 1932 to the Admiralty and to the 
Hydrographic departments of the United States and Japaq Two new 
ports, Shortt Island and Chiindbiili on the Orissa Coast, were included 
in these tables for the first time. 

I t  has been decided to cliscontinue prediction for Basra from 
January 193.1. The riverain conditione there are euch that the usual 
system of prediction has never given natisfactory resnlts, and the port 
authorities have found that they can obtain better results by applying 
corrections, based on local experience, to the Admiralty predictions of 
the tides a t  the mouth of the river. 

Automatic registrations were continued at Aden, Bomhay, Colombo, 
Kariichi, Kidderpore (Calcutta), Madras, Rangoon and Trincomalee. 
The despatch of tidal dingrams from Easre has been discontinued. Ob- 
~ervations of high and low water on tide-polee during daylight only we1-e 
continuecl at Akyab, Bhaunagar and Chittsgong. The tidal observatories 
at Bombay, Kidderpore and Rangoon haye been inspected by the port 
authorities. 

28. Latitude and Longitude.-(No. 14 Party).-Obeervaticns 
for latitude and longitude were ma(le a t  44 stations spaced along a 
acroee Burma from the Chin Hills through the Lower Chindwin, Sagaing 
and Kynllkse districts and the Southern Shan States to the Mekong 
river at  the tri-junction of Burma, Siam and French Indo-China. 

These observations provide an accurate section of the geoid in 
Burma and it i~ to he hoped that the Siamese and Indo-China survey 
department8 will continue the work into their countries. Thie section 
atill has to be connected to work previ~nsly done in India, by observa- 
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tions between the Lushai Hills and Calcutta. 
Observations for latitude and local time were made with the pris- 

matic astrolabe, the observer's personal equation being obtained by corn- 
paratire observations with a portable transit (with impersonal microme- 
ter eye-piece) a t  every fourth station. Greenwich time wae obtained 
from the Rugby and Nauen time signals. Geodetic position was obtain- 
ed by theodolite resection from existing triangulated points. The 
observer was Captain G. Bornford, R.E. 

Longitude was observed at K ~ n g  Tung, conlpleting the observations 
necessary for a Laplace station there. 

29. Triangulation and Base -measu remen t . - (No .  15 
Party).-During 1932-33 the Mergui Base, originally measured ill one 
direction only with Colby bars in 1852, was remeasured in both direc- 
tion*. New bases were also measured in the Amherst and Kalemyo die- 
tricts and~onnec t ed  to  primary triangulation, the former t o  the Burma 
Coast series, and the latter to the Manipur Meridional series. 

All the basee were measured with two pairs of invar wil-es, one pair 
in each direction. 

30. High Precision Levelling.-(KO. 25 Party ).-During 
1932-33 no high precision levelling was carried out for the now level net. 

As buildings were encroaching on the old site of the standard 
bench mark a t  Bikaner, the Revenue Minister, Bikaner State, asked for 
the stone monolith to  be moved and re-erected in a better site. Accor- 
dir~gly a detachment was despatched in 1930-31, which carried out the 
necessary check-levelling before the renloval of the bench mark,  elected 
a suitableasite for its re-erection, and left bench marks in the vicinity of 
new site. The stone was re-erected last year and, on completion of the 
Ehakra Dam work, in February 1933, No. 2 detachment undertook the 
necessary two miles of fore-and-back levelling to re-connect it. 

31. Precise Levelling.--In Bengal and Burnla precise level- 
ling was carried out in the Chittagong, Akyab, Kyaukpyu and llinbu 
di~tricts for the Indo-Burma connection (485 miles). This consisted of 
siiuultaneous double levelling of highor precision than that employed for 
ncrmal secondary work. and is identical with the procedure employed for 
the levelling of the old Indian level net. 

Reports of secondary levelling will be found under Section 1X of thiu 
report (para. 107). 



PART 3.-TOPOGRAPHICAL WORK. 

1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

32. The following tables show the progress achieved to  date in 
the topographical survey programme assigned to the Department in 
1905. 

Tables A & B. The figures in Tables A and B published prior to 
1930-31 were found to be incorrect owing to unsystematic treatment 
in the past, alterations in circle boundaries, and accidental omissions of 
surveys by one circle in an adjoining circle's area. 

In  order to make information readily available to the public regard- 
ing areas of modern surveys completed and published, the two tables 
have been recast and the areas are now given by scales and not, by 
circles, the latter being of purely departmental interest. 

I t  has not been found possible to calculate the figures' for each 
scale for each quinquennium between 1905 and 1930, and consolidated 
figures are therefore given. The figures which were entered in the 
report for 1930-31 have been founcl inaccurate on re-examination, and 
revised figures ]lave been entered in Table A. 

Ttables C I nntl 6' I I  supersede Tables C and D of General Reporte 
published prior to 1930-31 and have been introduced to facilitate a more 
accurate assesement of cost rates for all varieties of survey. The new 
Tables are divided into two sections, C I for survey in the field and C I1 
for mapping in recess. 

A reference to these and to  the map publication cost rates, ascertain- 
able from the Director, Map Publication, should allow of a' complete 
estimate for prodncing any map. 

33. Progress. I t  was hoped in 1905 that modern maps on the 
1-inch ec!le ~ c , u l ~ l  be aviiilable for the whole Indian Empire within 
25 ye,lrq, but tho work has been greatly delayed from various causes, 
and in 1111.3 the Secretary of State sanctioned a scheme for the reduction 
of the ~ c a l e  of fillrvry in the less populous areas. 

Allnwing for these reductions of scale to scales of 4-inch and a-inch 
to  1 mils, about half the work may be regarded as completed by 1925. 

Thcrc is h o ~ e v e r  i1 tenclency to revert to the 1-inch scale in special 
cases owing to the preqsing requirements of geologists and engineero, 
and in accordance with tlie modern military view that this is tho 
smalle~t  acnle suitable for tactical  operation^. Moreover some areas 
already surveyed on smaller scale8 have had to he resurveyed on a larger 
scale. 

R/lvision. of nlotEern S I C ) - U ~ ! J . F  ha8 also become necessary in certaip 
frontier tracts and is batlly needed in aome other areas. The area 
revised during 1932-3'3 is given in Table E. 

The present position of the mapping of India is shown in the first 
two Iuclex maps at the en(l of this volume. 
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Table A,-Progress of Topographical Surveys since 1906. 

Table B.-Revision and Resurvey of above work duving the yea?.. 

1932-33 ... 1 9,033 / Nil 1 Nil 1 9.033 

TOTLLLB. 

Sq. mile8 

1,035,834 

93,282 

34.650 

1.163.746 

720,941 

1,884,687 

Survey years. 

1905-30 ... 

1930-32 a ... 
1932-33 ... 

Totals to 1933 ... 
J 

1-inch and 
larger scales. 

I 

Sq,  lniles. 

861,723 

63,204 

25,512 

950.439 

a and a-inch 
scales. 

Sq. n~iles.  

156,125 

22,115 

9,138 

> 

Balance remcvini~rg 

Total programme 

2 and f -inch 
scales. 

Sq. v~ i l ee .  

17,996 

7,943 

.,.... 

187.378 1 25.919 ( 
approxinzatel!/ npproxi??zntely 

350,000 1 260,000 

I 

npproxi111(1tely 
110,000 



- 
c.
r 

T
A

B
L

E
 C

 [
.-

F
IE

L
D

 
W

O
R

K
.-

A
re

as
 

an
d

 C
o

st
 r

at
es

 o
f 

S
u

rv
ey

s,
 1

83
2-

38
. 

Q
 

C
 

T
o

ta
l 

co
et

 o
f 

th
e 

fi
el

d 
w

or
k 

of
 t

h
e 

un
it

. 

b 

P
A

IIT
Y

 A
N

D
 
L

O
C

A
L

IT
Y

. 

C
II

~
ar

nr
te

r uC
 

 v
ai

nt
 tr

y.
 

S
ct

rl
t..

 
O

ea
cr

ip
ti

ou
 o

f 
S

,i
rv

ey
. 

~
 

..
 

-
 

$
. w ca Y
 
s
 % Y 0 w
 
Y
 
0
 8 Q
 

B
 ti I! B r 4
 
0
 

s
 

.w: 

B
ru

ra
ra

. 
I)

 ,a
&

!e
 sh

ee
t 
s
o

#
. A

rm
s 

iu
 

a>
. 

nt
il

ea
 

(O
rw

re
')

 
of

 e
a
c
h
 

de
w

ri
pt

io
n 

of
 

w
or

k.
 

-
 
- 

"
A
"
 

C
om

p
an

y.
-P

u
q

ab
 

an
d 

R
aj

p
u

ta
n

a 
ag

en
cy

. 
P

la
in

a
u

~
~

d
o

p
e

n
 

w
o

o
d

rd
 k

il
la

 
1

-i
n

ch
 

T
ri

a
n

g
u

la
ti

o
n

 
P

u
n

jo
b 

pl
tc

ir
ia

 
...

 
1

-b
c

h
 

O
ri

gi
na

l 
su

rv
ey

 ..
. 

M
ec

l.
iu

~
r~

 h
il

ls
, 

tu
it

h 
br

ok
e~

c.
 

1
-i

n
c
h

 
R

e-
su

rv
ey

 
...

 
y

rm
n

c
l 

u
n

d 
w

em
b.

 
P

la
in

a 
ct

nd
 o

pe
n

 w
oo

cl
ed

 h
,i

lb
 

1
-b

c
h

 
li

ev
is

io
n 

su
rv

ey
 

8p
ec

in
l 

ar
rr

ve
ya

 
...

 
4
-i

n
c
h
 

R
ev

is
io

n 
su

rv
ey

 
l

-
b

~
h

 C
or

re
ct

io
n 

su
rv

ey
 

J
-b

c
h

 
C

or
re

ct
io

n 
su

rv
ey

 
1

-b
c

h
 

C
or

re
ct

io
n 

su
rv

ey
 

"
E
 C
o
m
p
a
n
y
.
 -B

al
u

ch
is

ti
.n

. 
H

iy
h

 r
ug

ge
d 

hi
ll

a 
...

 
1/

50
,0

00
 

T
ri

a
n

g
u

la
ti

o
n

 
B

u
gq

ed
 

hi
li

a 
a

n
d

 
ro

ll
in

g 
c 

R
e

v
is

io
n

 
su

rv
ey

 
pl

u
te

u
rr

~
 w

it
h

 &
pa

rs
e 

ve
ge

- 
ta

ti
o

n
 

a
n

d
 i

n
te

rm
it

te
n

tl
y 

!&
in

ch
 

R
ev

is
io

n 
su

rv
ey

 
cu

lt
iv

at
ed

 
w

pl
an

d 
an

d 
lo

ur
la

nd
 p

lo
in

e.
 

S
q

. 
m
.
 

1,
60

0 
4,

66
0 

25
3 

25
0 

82
'"

' 
7,

79
6 

3
8

1
'~

' 

1
,4

6
0

(@
) 

7,
16

1 

C
oa

t 
ri

te
 

jo
t. 

ir
cr

e)
 

of
 e

ac
h

 
cl

ru
cr

i~
ti

on
 

ut
' 

w
o

rk
 

er
ul

ud
in

g 
gu

pi
ld

au
d 

m
e1

1 
un

de
r 

tr
ai

ni
ng

. 
-. 

39
 0

, 4
4 

C
 L

 C
i 

3
9

 N
 

&
 0
,
 

44
 

B
 C

 F
. 

52
 D

 
...

 
4

3
 H

 
...

 
44

 I
 

...
 

43
 D

 &
 H

 
...

 
39

 J
 

.. .
 

4
3

 P
 

52
 I
)
 
...

 

34
 E
,
 I 

tt 
J 

...
 

34
 I

, 
J,

 K
,
 N
 &

 0
 

,r
o

ti
l,

, 

Il
s.

 

3
.3

 
8

'1
 

(r
l'

 

12
'9

 
47

'0
 

1
'2

 
0'

6 
...

...
 

6
-3

 

6
'2

(r
) 

C
IR

C
L

E
. 

('
8

) 
L

ah
or

e 
G

ui
de

 1
1m

p.
 

(6
) 
F

o
r 
$'

 r
ev

is
io

n 
in

 8
9 

J.
 

(c
) 
11

0 
m

il
es

 o
f 

m
et

re
 g

an
ge

 

in
se

rt
ed

. 
K

an
gm

 V
al

le
y 

R
ai

lw
ay

 

(
d
)
 T

ra
in

in
g 

C
am

p.
 

(
e
)
 C

ov
er

in
g 

in
te

re
ec

te
d 

po
in

ts
 a

nd
 e

xc
lu

di
ng

 44
0 

4
.
 m

il
es

 a
re

a 
of

 
G

. 
T

. 
l'r

ia
ng

le
e.

 
~
f
)
 

T
he

. 
d

ie
re

n
t 

a
l

e
e

 .o
f 

re
vl

sl
on

 s
n

w
ey

 w
er

e 
an

- 
ti

m
at

el
y 

in
te

rc
op

ne
ct

ed
 

an
d 

th
e 

re
vi

ei
on

 
pr

o-
 

gr
am

m
e 
ha
s 

th
er

ef
or

e 
be

en
 t
re
at
ed
 a
s 
s
 w

ho
le

 
an

d 
a 

co
m

hi
ne

d 
co

st
 

la
te

 c
om

pu
te

d.
 

I 
1
.6

0
0
 

4
.6

6
0
 

6
7
,7

4
8
 

8
,1

7
7
 

1
,4

6
0
 

7
.1

6
1
 

r_
 

5
3
,2

3
8
 

G
 



ABSTRACT OF TOPOGRAPHICAL WORK. 19 



F
 

>
 

T
A

B
L

E
 C

 I
.-

F
IE

L
D

 
W

O
R

K
.-

A
re

as
 

a
n
d
 C

o
st

 r
at

es
 o

f 
S

u
rv

ey
s,

 1
9
3
2
-3

3
. 

B
s

u
ru

~
r.

 

-
-
 

-
 

-- 

F
R

O
N

T
IE

R
 

C
IR

C
L

E
.-

 
C

on
cl

d.
 

-
 

(
a
)
 In

cl
u

d
in

g
 

co
m

p
u

ta
- 

ti
on

e.
 

'l'
ob

l.
 

-
 .
 -
.
 
-
 
.
 

S
q.

 
m

. 

1
.4

7
9
 

C
oa

t 
ra

te
 

pe
rr

rq
. r

r~
il

e 
(o

r 
ac

re
) 

o
f 

ea
ch

 
d

es
cr

ip
ti

o
~

~
 

o
c 

w
or

k 
ev

cl
u

d
~

n
g

 
pu

pi
ls

 a
nd

 
m

en
 u

nd
er

 
tw

in
in

g
. 

.
 .
-
 

- 
-
 -
.
 

Rs
. 

26
.4

9 

I i 
(b

l 
in

cl
u

d
in

g
 c

oe
t 

an
d

 e
m

- 
I 

be
dd

in
g 

of
 m

ar
ks

to
uc

bs
. 

1 I (c
) 

E
xc

lu
di

ng
 

ex
pe

rl
tl

 it
u

re
 

, 
o

n
 

se
co

nd
ar

y 
le

ve
ll

in
g 

1 
b

y
 N

o
. 

16
 P
ar
ty
. 

I 

T
o

ta
l 

co
st

 o
f 

th
e 

fi
el

d 
w

or
k 

of
 t

h
e 

un
it

. 

-
 .- .

 .-
 -
 . ..
 
. 
. .
 

-
 

Rs
. 

2
.5

4
.6

3
5

(~
) 

A
re

ur
r 

il
l 

m
y. 

m
ile

a 
(o

r 
"e

re
s)

 
of

 
ea

ch
 

de
w

 ri
p 

ti 
or

^ 
of

 w
or

k.
 

-
 
-
 -
 

I'
an

.i
.u

 A
X

IJ
 ~

,I
J~

:A
L

~
'I

'Y
. 

I'
b

n
r
q

.t
~

r
 IJ

F 
L

V
JI

II
I~

~
Y

. 
I

.
 I)

ea
o

ri
y

ti
o

~
~

 
of

 
S

ur
ve

y.
 

T
ri

a
r~

~
o

la
ti

o
n

 to
 

co
n

tr
o

l 
tl

.n
vc

S
r-

 
sl

rl
gr

rr
).

 

D
ee

ea
 

B
he

et
 N

os
. 

~
 

- 

. 
17

'7
 

1 3'69
 

5
7

7
 

5:
3 

H
 h

 (: 
' 

I 
I I 

su
rv

ey
. 

.v
p

~
r.

v
e

rl
 i

ui
th

 
s

c
r~

rh
, l

on
g 

!/
r
ti

 rs
 r

in
d

 t
re

e
s

. 

-
.
 

T
ra

v
rr

si
rl

g
 

n
n

d
 

5
3

 C
 8

1 
G

 
rt

,c
ta

r~
g

u
la

ti
o

n
 

to
 3

,0
0

0
 ~

ic
re

s(
ta

, 
(
b

l.
 

5
3

 C
, 

D
 8

1 
H

. 

I 
7

7
-1

5
 

1 
2
,0

5
1
 

1 
I ! i 

T
e

rt
ia

ry
 

le
v

el
li

l~
g

 4
.2

 0
 k
 
Y
,
 

1
.
3
2
8
 

1 
5
3
 
C,
 D

 6% 
H

. 

I 

C; 

1 S
q

. 
ru

, 
N
O
.
 2
3
 P

ar
ty

. -
P

u
n

ja
b

. 
I 

I<
'/

,r
t c

,L
lt

iv
u

ts
ci

 
in

te
r-

 
4
-i

n
ch

 
O

ri
g

ir
~

~
ll

 
Ir

ri
g

u
ti

o
rl

 
44

 0
 &

 
P

, 
/ 1,

47
9 

i 
I 

I 
I 

I 
= 

I 
; 

Q
 

I 
c
 

I 
1 

i 
I 

i 
C

 





T
A

B
L

E
 C

 I
. 

F
IE

L
D

 W
O

R
K

.-
A

re
as

 
an

d
 C

o
s

t 
ra

te
s

 o
f 

S
u

rv
ey

s,
 1

9
3
2
-3

3
. 

C
 

Y
ru

~
s

w
n

. 

G
E

O
D

E
T

IC
 

. 

B
R

A
N

G
H

.-
--

 
Co

n t
d.

 
-
 

A
lln

hi
lb

ild
 

an
d 

P
lz

ii
li

~
d

 
C

;a
~

~
to

n
in

e~
lb

. 

A
ll

ah
R

b
id

 
an

d 
F

y
~

il
ir

d
 

fic
rz

;1
rs

. 

Jl
~i

ln
ai

 C
it

y.
 

A
lla

h:
 b

id
 

i1
.1

1d
 E

'g
zi

bi
d 

C
an

to
lr

n~
en

ts
. 

Ja
ls

p
sl

~i
lr

 C
an

to
nm

en
t.

 

Ja
la

pa
hi

r 
R

ix
ir

a.
 

IS
 

0
 

9
 

m
 

CD
 
Y
 

3
 

9
 
0
 

Y
 
0
 

%
 

Y
 s 0 Q
 
s
 

i-
 

'd
 

W
 z b- t' 8
 

0
 

3
 

H
 

'I'
ot

nl
 c

os
t 

of
 

th
e 

K
VL

I w
o
r
k
 

of
 t

he
 u

ui
t.

 

R
S

. 

4
3
.4

8
4
 

* 

P
A

U
T

V
 A

N
D

 I
,o

cs
a~

l'
l.

v.
 

C
h

~
rr

n
c

L
n

r ~
I

I
 

co
u~

tt
ry

. 
S

m
lt

. 
I)

en
cr

ip
bw

n 
of

 H
on

ey
. 

.
 

.
.

 
.
.
.
 

. 
. 
.
 - -
 

A
r

m
 in

 
q

, I
 

(o
r 

nc
re

a)
 

o
f 

U
.L

C
~

I 

d
~

r
ip

ti
u

~
r

 
of

 w
o

rk
. 

~
 

D
ep

'e
e 

N
m
.
 

-
-
 .
 .-
 .
 .
 - 

N
O

. 
2

0
 f

 C
an

to
nm

en
ts

) 
D

et
ac

hm
en

t.
- 

U
n

it
ed

 P
ro

vi
n

ce
s 
an
d 

B
en

ga
l. 

I'1
rr

i1
r.

v f
:c

r~
rt

rv
r~

~r
~e

~r
ta

 
...

 
16

-i
n

ch
 

'h
7
b

v
er

fl
ln

g
 

...
 

D
it

to
 

...
 

64
.i

n
ch

 
m

8
~

0
r
8

lJ
lg

 
...

 

(l
o~

~g
rr

lr
?r

l ci
h

j 
a

re
a

 
...

 
13

2-
in

ch
 

T
r
a
v
e
r
e
W

 
... 

f '
1r

iir
r.v

 i
't

r~
rt

o
~

~
~

n
e~

rt
x

 ..
. 

16
-i

n
ch

 
L

e
v
e
ll

in
g
 

...
 

H
il

lx
 (

.'
~

m
to

n
?~

~
en

ts
 

. ..
 

1
6
-i

n
ch

 
R

e-
su

rv
ey

 
...

 

L
)i

tt
o 

. ..
 

6
4
-i

n
ch

 
R

e-
su

rv
ey

 
...

 

L
o

a
t 

r
~

te
 

y
e

r
q

. r
r~

ile
 

fo
r a

c
re

, 
o

f 
v;

tc
l~

 
C

I~
-c

l.
ll

~
ti

o~
~

 
(t

i 
w

u
rk

 
a

r
c

l~
~

J
:~

~
g

 
pl

~y
il

a :
L

I
~

 
tr

~e
n u

l~
d

er
 

tr
si

ni
np

. 
-
 

T
o

b
l.

 

6
3
 G
 &

 J
 

...
 

F
3

G
&

J
 

...
 

54
 K
 

...
 

6
3

 G
 &

 J
 

...
 

7
3
 A

 
0
 

...
 

73
 A

 
. . .

 

sq
. 

IU
. 

i 
IL

H
. 

I i 
8q

. 
m

. 

9,
30

8 
! 

0
.4

 
I 

ac
re

s.
 

! 
p

er
 a

cr
e 

(1
69

 
1 

L
. ~

n
il

ee
.)

 
I 

21
 a

cr
es

 ' 
1

0
'4

 p
er

 
(3

'3
 

; 
ac

re
. 

L
. 

m
il

es
.)

 

3'
78

 a
cr

es
' 

S
.2

 
(
I
(
i 

p1
.r 

ac
re

 
1
,. 

ai
il

es
.)

, 

9,
30

8 
1 

0'
1 

n
cr

es
. 

, p
er

 a
cr

e 
(8

9 
! 

L
. 

~
n

il
es

.)
 

I 
3

2
 

1 
1
3
'1

 
I 

ac
re

s.
 

I 
pe

r 
ac

re
. 

5
 

) 
59

'0
 

ac
rl

s.
 

: 
pe

r 
ac

re
 

' 

9
.7

0
7
 

ac
re

8 

9
.3

0
8
 

a
c
r
e
s 

e
 

c
 



ABSTRACT OF TOPOGRAPHICAL WORK. 2 1 





E
A

S
T

E
R

N
 

C
IR

C
L

E
. -
 

C
on

cl
d.

 
-
 

T
A

B
L

E
 C

 I
.-

F
IE

L
D

 
W

O
R

K
.-

A
re

as
 

a
n

d
 

(
a
)
 In

cl
ud

es
 

H
e.

 
83

0 
on

 
ac

co
un

t o
f 

co
st

 o
f 

tr
ai

n
- 

in
g

 
an

d 
B

s.
 1

,7
27

 O
II

 

ac
co

un
t 

of
 

32
 

li
ne

ar
 

m
il

es
 o

f 
su

pp
le

m
en

ta
ry

 
tr

av
er

si
ng

. 

C
o

st
 r

a
te

s 
o

f 
S

u
rv

ey
s,

 1
9
3
2
-3

3
. 

P
A

R
T

Y
 A
N
D
 L

O
C

A
L

IT
Y

. 

C
:l

~
am

ct
er

 uF
 
co

un
tr

y.
 

S
ca

le
. 

D
es

cr
ip

ti
ol

~
 n
f 

S
ur

ve
y.

 

-
-
 

-
-
 

-- 
.
 .. 

D
eR

re
e 
S

te
t 

N
os

. 

.
 

-
 
-
 

~
 
-
 .
 -
.
 -
-
 -
 

T
o

ta
l 

co
st

 o
f 

th
e 

ti
el

d 
w
o
r
k
 

of
 t

h
e 

un
it

. 

.
 - 
-
 

-
 
.-
 

A
 r

ea
s 

in
 

sq
. 

m
il

es
 

(o
r a

cr
es

 I 
of

 e
ac

h 
de

sc
ri

pt
io

n 
of

 
w

or
k.

 

-
-
 
-
 - 

i 
N

o.
 

1
2

 P
ar

ty
.-

A
ss

am
, 

B
en

ga
l,

 a
n
d
 
T

ri
p
u
ra

 
S

ta
te

. 

S
q

. 
m
.
 

C
os

t 
r&

te
 

pe
rs

y.
 ~

n
il

e
 

(o
r 

ac
re

) 
of

 e
ac

h 
de

sc
~

ip
ri

on
 

of
 w

or
k 

ex
cl

ud
in

g 
p

u
p

il
sa

n
d

 
m

en
u

n
d

cr
 

t~
ai

n
in

g
. 

.
 - 
.. 
-
. 

C
 

M
ed

iu
l~

l 
an

d 
h

ig
h

 
ju

n
gl

e 
+

-i
n

ch
 

T
ri

an
g

u
la

ti
o

n
 

cl
ad

 
h

il
ls

 
in

 
C

h
it

tn
go

n
g 

H
il

l 
T

ra
ct

s 
an

d 
L

ii
sh

n
i 

H
il

ls
. 

L
o

w
 

in
tr

ic
at

e 
i~

il
ls

 co
ve

re
d 

1
-
i
n
c
h
 

Or
ig
in
al
 s

u
rv

e
y

 ..
. 

~
u

it
lr

 de
n

se
 j

rt
n

gl
e 

f 
m

os
tl

y 
ba

m
bo

o)
 

w
it

h
 

oe
cn

si
on

al
 

c.
~

cl
t i7

:c
zt

io
n.

 
,i
n 

T
ri

p?
cr

a,
 

S
ta

te
. 

6
 

-
 -
 -
 -
 - 

-
 -
 

8
4

 B
 

.-
. 

7
9

 M
 

...
 

Rs
. 

I 
N

ed
iw

n
 

Y
ll

a
 c

or
er

ed
 

w
it

6
 

1
-i

n
ch

 
O

ri
gi

n
al

 s
~

~
r

r
e

y
 

.. 
, 

1 83
 H

 
. . .

 
de

ns
e 

ju
n

gl
e,

 n
~

o
st

ly
 It

en
vy

 
ti

m
be

r,
 i

n
 C

,S
ch

?r
 d

is
tr

ic
t 

of 
A

ss
u?

lz
. 

S
q.

 
m

. 
I 

It
s.

 

1 
4.

7 
43

39
8 

1 
4
.3

9
8
 

1.
55
8 

1
,5

0
6

 

! 
5
2
 

9
4
.6

5
4
(a

 

43
'7

 

10
7.

5 

I 



T
A

B
L

E
 C

 I
. 

F
IE

L
D

 W
O

R
K

.-
A

re
as

 
a

n
d

 C
o

s
t 

ra
te

s 
o

f 
S

u
rv

ey
s,

 1
0
3
2
-3

3
. 

B
R

M
A

P
Y

II
. 

.
 
.
 

. 
-
 
-
. .
 

-
 

IN
D

E
P

E
N

D
E

N
T

 
P

A
R

T
IE

B
. 

(
a
)
 In

cl
ud

es
 o

o
d

 o
f 

co
rn

pa
- 

h
at

io
n

e.
 

'I'
o&

l C
bs

t 
of

 
tl

~
e

 tie
ld

 w
o

rk
 

of
 t

h
e 

un
it

. 

.
 -. 
.. 

R
e.

 

8
3
.9

1
 1

 

C
 

T
ot

al
. 

--
 

- -
 -
 -
 -
.
 

.
 

S
q.

 
m

. 

4
.8

0
5
 

5
6
3
 

r
 

r
 

I'
AI

~T
V 

A
N

I)
 L
O
C
A
L
I
T
Y
.
 

C
lu

m
w

tt
31

 o
f 

C
~

I
I

I
I

L
~

~
.

 
S

ca
le

. 
D

em
ri

pt
io

n 
of
 S

u
rv

ey
. 

-
 

. 
- 

~
 

.. 
-
.
 -
-
 

N
o.

 6
 (

S
o

u
th

 In
d

ia
) 

P
ar

ty
. -

-C
en

tr
al

 P
ro

v
in

ce
s 

a
n
d
 M

ad
ra

s.
 

C
oc

as
tt

rl
 p

l.
r,

i,
is

. r
r)

,tr
,,l

r.
,l.

 1~
il

l.
q 

I-
in

ch
 

O
ri

si
nn

l 
su

rv
ey

 ..
. 

an
t1

 I
I 
~

ir
l~

~
L

,t
li

rt
g 

c
u

u
?

~
tr

!y
. 

D
w

ee
 

S
os

. 

-
 

6
5

 F
, J

, 
I( 

&
 0

 ..
. 

I (
;O

h
t 

lu
te

 

A
 r

ea
e 

ill
 

q
 

r
l

~
i

l
t

*
~

 

Io
r 
u
c
r
e
~
)
 

o
f 

a
ic

ll
 

J
e.

cl
.i

~
,t

~
o

l~
 

Of
 

w
or

k
. 

. .
 .
 . --
 
-
 -
 p

er
-1

4.
 r1

11
lr

 
( 
or

 a
cr

e)
 

c
~

f
 

~*
;r

ch
 

cl
t!

ac
rl

pt
io

rl
 

I
J

~
 

w
1

1
1

.l
i 

er
cl

ll
cl

i~
lg

 
p

~
~

~
il

#
;l

.l
ld

 
Il

le
ll 

u
n

d
er

 
tr

a
in

i~
tg

. 
.
 --
 
-
.
 .
 -. 

T
h

ic
kl

!,
 lu

o
o

tl
ed

 l
ri

ll
r 

. .
 . 

2-
in

ch
 

O
ri

gi
na

l s
u

rv
ey

 . .
 . 

6
5
 F
 

I 
. . .

 

D
it

to
 

..
. 

1-
in

ch
 

T
ri

an
gu

la
ti

on
 

I 
S

q
. 
m
.
 I 

It
s.

 

I 

6
5
 F

 
...

 

c
 

4
,
7
8
3
 

2
 2 

5
6
3
 

-
. 

i I 

16
'7

 

'1
5'
5 

6
'6

(a
) 



T
A

B
L

E
 C
 I

.-
F

IE
L

D
 

W
O

R
K

.-
A

re
a

s
 

a
n

d
 C

o
s

t 
ra

te
s

 o
f 

S
u

rv
e

y
s

, 
1
9
3
2
-3

3
. 

I
 

-
-
. .
 .
 . 

P 

' 
\
~

,
 

~
'.

A
K

T
Y

 A
N

D
 L

O
C

A
L

IT
Y

. 
I D

eg
re

e 
Sh

Ee
t N

os
, 

A
re

as
 i

n
 

sq
. 

m
il

es
 

(o
r 

a
c

r~
s)

 
of

 e
ac

h 
cl

es
cr

ib
tt

io
~l

 
of

 w
or

k.
 

S
q

. 
n

l.
 

2,
97

0 

2,
13

0 

1
,1

3
8

 

75
3 

30
7 

1
,6

3
l(

a)
 

1
,3

4
2

 

C
h

sm
ct

er
 o

f 
co

rm
tr

y.
 

S
ci

ll
e.

 
D

es
cr

ip
ti

on
 O

F 
S

ur
ve

y.
 

'--W
: 

I 0
 (

B
u

rm
a)

 P
ar

ty
. -
 U

pp
er

 B
u

rm
a.

 

Ju
n

gl
e 

co
ve

rr
i7

 
b

ii
lv

 
li

p 
to

 
+

-i
n

ch
 

T
ri

a
n

g
u

la
ti

o
n

 
ab

cu
t 

4,
00

0 
ji

,r
t.

 

Ju
n

gl
e 

co
ve

re
r1

 
it

il
ls

 
bc

io
ro

 
1

-i
n

ch
 

T
ri

a
n

g
u

la
ti

o
n

 
4,

00
0 

fe
et

. 

Ju
n

gl
e 

co
ce

rc
d 

h
il

ls
 

rr
it

h
 

I-
in

ch
 

T
ra

v
e
rs

e
 

...
 

pa
tc

h
es

 o
f 

c
~

~
lt

i~
~

~
o

ti
o

tz
. 

H
il

ls
 r

tp
 t

o 
rt

bo
ut

 4
.0

0
0

 j
;,

rt
. 

+
-i

n
c
h

 
O

ri
gi

rl
al

 S
ur

ve
y 
...

 
D

en
se

 j
w

~
r~

jl
e.

 

L
ow

 
jl

~l
z!

ql
e 

c
o

v
~

r
d

 lt
il

la
 

l-
L

n
ch

 
O

ri
gi

na
l 

.S
ur

ve
y 

...
 

(t
7a

vs
7s

in
g)

. 

L
ow

 
ju

n
gl

e 
c

o
v

~
~

~
-~

,/
l 

h
il

is
 

1
-i

n
c
h
 

O
ri

gi
na

l 
S

ur
ve

y 
w

it
h

 
so

tn
e 

c~
i/

c;
,i

,i
ti

~
,,

~
 

(t
7n

ve
.r

si
11

~
 

tc
tr

d 
~

P
.S

P
C

/ iw
)

 . 

J
~

~
n

g
le

 
co

ue
rr

tl
 

1
1

ili
s 

1~
1)

 to
 

1
-i

n
c
h
 

O
ri

gi
na

l S
ar

v
ey

 ...
 

3,
00

0 
fe

et
. 

I 84
 F

 
...

 

8
4

 I
 $

 J
 

...
 

84
 I

 
...

 

8
3

 I(
. 

...
 

8
3

 L
, 

8
4

 I
 L@ 

J 
...

 

8
3

 L
, 

8
4

 I
 &

 J
 ..

. 

84
 I

 &
 J

 
...

 

C
os

t 
ra

te
 ' 

0
 

pe
rs

q.
 m

il
e 

(o
r 

ac
re

) 
of

 e
ac

h 
de

sc
ri

pt
io

n 
of

 w
or

k 
ex

cl
ud

in
g 

p
u

p
il

sa
n

d
 

m
er

l 
un

de
r 

tr
ai

ni
ng

. 
I 

T
o

ta
l 

co
st

 o
f 

th
e

 fi
el

d 
w

or
k 

of
 t

h
e

 u
ni

t.
 

Rs
. 

2
.3

4
.6

5
5
 

Rs
. 

2'
15

 

10
'1

6 

14
'5

9 

6'
79

 

54
'5

2 

3
3

'6
8

 

26
'6

2 

R
K

M
A

R
R

S
. 

IN
D

E
- 

P
E

N
D

E
N

T
 

P
A

R
T

IE
S

. 

(
a
)
 In

cl
ud

es
 2

9 
sq

ua
re

 m
il

es
 

of
 re

vi
si

on
 s

ur
ve

y.
 

(6
) 

E
xc

lu
de

s 
14

 sq
ua

re
 m

il
ee

 
re

po
rt

ed
 

in
 

ex
ce

ss
 

in
 

G
en

er
al

 R
ep

o
rt

 
fo

r-
 

19
31

-3
2.

 

Sq
. 

m
. 

5
.1

0
0
 

1
.1

3
8
 

4
,0

1
9
 1)

) 



"A
" 

C
om

pa
ny

. -
P

u
q

la
b

 
&

 ~
a

j~
u

ta
n

a
 

A
ge

n
cy

. 

T
A

B
L

E
 C

 1
1.

-R
E

C
E

S
S

 
W

O
R

K
.-

C
o

st
 

ra
te

 f
o

r 
C

o
m

p
u

ta
ti

o
n

s 
an

d
 F

ai
r 

m
ap

p
in

g
, 

1
0
3
2
-3

3
. 

1 
it

ic
l~

 tr
ia

n
gu

la
ti

on
 .

.. 
...

 
C

or
u

p
u

 t
a

 t
io

n
 

(p
ar

t)
. 

h
d

j~
is

tl
u

er
rt

 i~
n

d
 co

w
p

il
it

- 
...

 
T

ri
an

gu
la

ti
on

 
ti

on
 

fo
r 

L
ar

nb
er

t 
G

ri
d 

l'
an

~p
h

le
ts

 of
 

p
re

.1
92

5 
tr

ii
~n

gn
li

~t
io

n
. 

G
ra

ph
ic

al
 

ad
ju

st
m

en
t 

an
ti

 
...

 
T

ri
an

gu
la

ti
on

 
co

rn
pi

la
ti

ot
l 

of
 p

os
t-

19
25

 
tr

ia
n

gu
la

ti
on

. 

I
~

E
M

A
R

K
~

. 

Su
pp

ly
in

g 
of

 t
ri

an
gu

la
ti

on
 d

at
a 

fo
r 

fi
el

d 
ca

m
p

s,
 6

 D
. 
0

. 
an

d
 D

. 
G

. H
. 

I 
I 

I 
I 

I 

R
es

ec
ti

on
 

S
ta

ti
on

s 
on

 t
h

e 
...

 
C

ox
np

ut
at

io
n 

...
 

1n
d

o.
A

fg
h

ii
n

 b
ou

nd
ar

y.
 

C
ot

it 
ro

te
 

pe
r 

sr
l. 

m
il

e.
 

A
re

a.
 

!'
 IH

T
Y

 
.\

so
 L
O
C
A
L
I
T
Y
.
 

C
la

na
 o

f 
W

or
k.

 

\I
is

ce
ll

an
eo

u
s 

...
 

...
 

C
ol

n
p

u
ta

ti
on

s 
., 

)~
.i

g
ir

)~
tl

 
... 

...
 

1;
-i

n
ch

 
F

ai
r 

m
ap

p
in

g 
...

 

'l'
ot

al
 

ex
pe

nd
it

ur
e 

on
 

re
ce

se
 w

or
k.

 
U

eg
re

e 
S

h
ee

t N
os

. 

Sq
. 

rn
. 

70
0 

...
...

 

...
...

 

...
...

 

Rs
. 

'8
2 

...
...

 

...
...

 

...
...

 

I 
F

R
O

N
T

IE
R

 C
IR

C
L

E
. 



0
 

C
 

T
A

B
L

E
 
C

 1
1
.-
-R

E
C

E
S

S
 

W
O

R
K

.-
C

o
s

t 
ra

te
 f

o
r 

C
o

m
p

u
ta

ti
o

n
s
 a

n
d

 
F

a
ir

 m
a
p

p
in

g
, 

1
9
3
2
-3

3
. 

I 

I'
A

I;
T

Y
 .A

\ 
I)

 
I.C

)C
.+I

,IT
T. 

c
 

('
I;

Is
s rv

f 
\V

or
!i

. 

-
 -
.
 

.
 -
 

-
.

 
-
 

i 
D

eg
re

e 
S

h
ec

t N
os

. 
1 

r
e

.
 

! 
~

 
-
 

I 
I 

i 
I 

~
q

.
 

In
. 

I 
R
S
.
 

R
S
.
 

"
A

"
 C

o
m

p
an

y
. -

P
un

ja
b 

&
 

~
a

jp
u

ta
n

a
 

A
ge

nc
y 

I 
I 

-
 
(C

on
cl

d.
 ).
 

Y
 

C
os

t 
ra

te
 

pe
r 
sq
. 

m
il

e.
 

.
.
.
.
.
.
.
.
 

- 
. 
-
.
 

-- 
.
 -
 

F
R

O
N

T
IE

R
 

C
IR

C
L

E
.-

C
on

td
. 

i I 
N

ot
31

 
I 

ex
pe

nd
it

ur
e 

on
 !

 
1t

xa
r I

I<
K

S
. 

re
ce

ss
 w

or
k.

 
I i I 

.
.
.
 

i 

0r
ig

i1
1:

u.
l 

...
 

...
 

,;
-i

n
ch

 
F

a
ir

 l
ll

ap
p

in
g

 
...

 ; 4
2

 H
, 

4
3

 I 
.-

. 

1
~

ah
o

l.
y

 (i
u

id
e

 &
I;

I~
) 

...
 

4
-i

n
c

h
 

F
a

ir
 ~

n
n

p
p

in
g

 .
.. 

! 4-
4 
I 

...
 

..
. 

JI
is

cc
ll

:~
n

eo
u

s I
)m

\v
il

lK
 

..
. 

...
...

 
...

...
 

"E
" 

C
om

pa
ny

.-
B

al
uc

hi
st

an
. 

L
te

v
is

io
r~

 
...

 
...

 
1

-i
n

c
h

 
F

a
ir

 m
a

p
p

in
g

 
...

 
34

 I
, J

. h
l 

~k
 N

. 

O
r

i
:

 
..
. 

...
 

1
:-

in
ch

 
F

a
ir

 m
a

p
p

in
g

 
...

 3
4 

L
, 

34
 1

' 
...

 

...
 

O
ri

g
it

~
a

l 
...

 
.:

-i
n

ch
 

F
a

ir
 l

u
n

p
p

in
g

 
...

 
35

 I
 

...
 

7,
56

3 
I 

1'
0 

7.
32

6 

I 

8 
; 

25
 

2,
02

8 
1 

I 

...
...

 
...

...
 

1 
3,

11
0 

6,
70

9 
(
a
)
 Jn

cl
u

d
tb

~
 co

m
pl

et
e 

re
- 

1,
31

8 
! 

5'
l(

n
) 1 

d
~

~
w

i
n

g
 

of
 s

om
e 

sh
ee

ts
 

a,
tl

d 
he

av
y 

co
rr

ec
ti

on
s 

1,
56

6 
!

I
 

i 
...

...
 

to
 o

th
er

s.
 

IU
 

(1
))

 A
s 

th
is

 w
as

 c
om

m
en

ce
d 

i 
iu

 
19

31
 

an
d
 

n
o

t 
y

et
 

I 
co

m
pl

et
ed

, 
ow

in
g 

to
 

2,
11

3 
(a

/ 
...

...
 

re
dn

ct
io

n 
in

 
pe

rs
on

- 
ne

l,
 

co
st

 
ra

te
 

ca
n

n
o

t 
I 

~ 
I 

b
e 

c
o

~
n

p
u

k
d

. 
1/

50
,0

00
 T
ri
an
gu
la
ti
on
 

I 
...

 
...

 
C

o
m

p
u

tn
ti

o
n

 
3

4
E

, 
I,

 J
 

' 
1

.4
6

0
~

~
1

1
 1.
8 

( 
2,

59
1 

I 
(r

) 
E

xc
lu

de
s 
44
Q 

sq
. 

m
il

es
 

of
 

G
. '1

'. 
tr

ia
ng

le
s.

 



ae ABSTRACT OF TOPOQRAPHICAL WORE. 



T
A

B
L

E
 C

 1
1.

-R
E

C
E

S
S

 
W

O
R

K
.-

C
o

s
t 

ra
te

 f
o

r 
C

o
m

p
u

ta
ti

o
n

s
 a

n
d

 F
a

ir
 m

a
p

p
in

g
, 1

9
3
2
-3

3
. 

P
A
R
T
Y
 A
N

D
 L

O
C

A
L

IT
Y

. 

C
la

ss
 o

f 
w

or
k.

 

O
ri

gi
nn

l 
...

 
:-

in
ch

 
F

ai
r 

m
il

pp
in

g 
...

 1
4

5
 F

, 
I,

 J
 &

 0
 

D
eg

re
e 

S
h

ee
t N

os
. 

N
o.

 
1 

~
a

rt
~

.-
&

j~
u

t&
a

 an
d

 C
en

tr
al

 
In

d
ia

 
A

ge
nc

ie
s,

 a
n

d
 A

jm
er

-M
er

w
ar

a.
 

O
ri

g
ir

i:
~

,l
 

...
 

1
J-

in
ch

 
P

ai
rm

ap
p

in
g

 
...

 

T
ri

an
g
u
la

ti
o
n
 

...
 

1
-i

n
ch

 
C

om
pu

ta
ti

on
s 

...
 1 15

 G
 

. . .
 

4
5

G
&

K
 
...
 

T
ra

v
er

se
 

..
. 

16
.i

11
ch

 
C

om
pu

ta
ti

on
s 

.. .
 6

3
 G

 &
 J

 
...

 

T
ri

an
g
u
la

ti
o
n
 

...
 

#
-i

n
ch

 
C

om
pu

ta
ti

on
s 

...
 

N
o

. 
2
0
 
(C

an
to

n
m

en
ts

) 
D

et
ac

hm
en

t.
-U

ni
te

d 
P

ro
vi

nc
es

 a
n

d
 B

en
ga

l.
 

' 

T
ra

v
er

se
 

...
 

6
4

-i
n

ch
 

C
o

m
p

u
tr

ti
o

o
s 

...I 
6

3
G

b
J

 
...

 

45
 K

, 0
 &

 P
 ..

. 

T
ra

v
er

se
 

...
 

13
2.

in
ch

 
C

om
pu

ta
ti

on
s 

...
 1 5

4 
K

 
. . .

 
R

e-
3

ri
rv

~
y

 
...

 
1
6
-i

n
ch

 
F

ai
r 

m
ap

pi
ng

 
...

 

1 
A

re
a.

 
. 

5
3

 G
, 

H
 &

 0
, 

5
4

 K
,
 78

 A
. 

su
rv

ey
 

...
 

6
4
-i

n
ch

 
F

ai
r 

m
ap

p
in

g
 

...
 

Sq
. 

m
. 

5
3

 G
, 

H
 &

 0
,
 

5
4

 K
, 7

9 
9
.
 

9
3

0
8

 a
cr

es
 

2
1

 a
cr

es
 

3
7

8
 a

cr
es

 

9
4

9
1

 a
cr

es
 

2
5

1
 a

cr
es

 

0
'3

 p
er

 
ac

re
. 

1
7

'6
 p

er
 

ac
re

. 
1'

2 
pe

r 
ac

re
. 

1'
4 

pe
r 

ac
re

. 

C
os

t 
ra

te
 

pe
r 
sq
. 

m
il

e.
 

14
'7

 p
er

 
ac

re
. 

T
ot

al
 

ex
pe

nd
it

lir
e 

on
 

re
ce

ss
 w

or
k.

 

R
s.

 

1 i 4
6p

22
4 

i 

3
,0

1
3

 

3
6

9
 

4
3

4
 

1
3

,3
7

6
 

3,
69

9 

R
E

M
A

R
K

S
. 

G
E

O
D

E
T

IC
 

B
R

A
N

C
H

. 

A
ll

ah
ih

id
 

an
d 

Fg
rT

ib
kd

 
C

an
to

nm
en

ts
. 

A
lla

hi
ib

id
 

an
d 

F
yx

ib
iid

 
C

an
to

nm
en

ts
. 

Jh
io

si
 C

it
y.

 

M
ee

ru
t,

 
R

in
ik

h
et

, 
Jh

kn
si

, 
L

eb
on

g 
an

d 
Ja

la
p

al
~i

r 
C

an
tt

s.
 

M
ee

ru
t, 

R
T

in
ik

he
t, 

Jh
iin

si
 

an
d 

Ja
la

.p
sh

ir
 

C
sn

t.t
.. 

R
ii~

.ii
rs

. 



T
A

B
L

E
 C

 I
I.

 -
R

E
C

E
S

S
 W

O
R

K
.-

C
o

st
 

ra
te

 f
o

r 
C

o
m

p
u

ta
ti

o
n

s 
an

d
 F

ai
r 

m
ap

p
in

g
, 1

8
3
2
-3

3
. 

1-
in

ch
 

..
. 

...
 

...
 

F
ai

r 
ll

ta
p

p
il

~
g

 .
.. 

N
o.

 5
 P

ar
ty

.-
C

en
tr

al
 

P
ro

vi
nc

es
 a

n
d

 E
as

te
rn

 
S

ta
te

s 
A

ge
nc

y.
 

.I 
rc

w
. 

~
'A

K
.I

.I
 .

\.
\I

) 
~

.U
C

.\
L

L
T

Y
. 

t
9
~
,
.
+
s
.
+
 

(
~

t
'
 

N
II

R
K

. 

.
-
 -
 --
 

--
- 
-
 -
 -
 
. .
 - 

.
 . 
.
 - 
-
 

-
 

.
 -
 

7
3
 C

 IY
E 

1)
 

...
 I 

4,
71

4(
rr

, 

1 
i1

1c
.h

 T
ri

an
gu

la
ti

on
 

...
 

C
o

u
lp

u
tn

ti
o

r~
s 
...

 ' 6
4 

H
 &

 K
 

...
 

N
o.

 1
 2
 P

ar
ty

. -
B

en
@

, 
A

ss
am

, 
B

ih
ar

 &
 O

ri
ss

a 
an

d
 T

ri
p
u
ra

 S
ta

te
. 

!-
in

ch
 T

ri
an

gu
la

ti
on

 
..

. 
co

m
p

u
ta

ti
o

n
s 

...
 

r 

1-
in

ch
 

...
 

...
 

. . .
 

F
ai

r 
m

ap
p

in
g

 
...

 

.!
-i

n
ch

 
...

 
. .
 . 

. . .
 

F
ai

r 
m

ap
p

in
g

 
...

 

H
IC

M
A

H
K

W
. 

I -- 
i 

I 

N
o.

 4
 P

ar
ty

. 
~

ih
a

r
 

&
 O

ri
ss

a.
 

sq
. n

r.
 

i 
R
S
.
 

R
B

. 
I 

(,
'u

st
 

ra
te

 
I)(

" 
uc

i. 
~l
ri
le
. 

1
)r

g
rc

e
 S

h
ee

t 
N

os
. 

!2
,5

40
(a

) 

3
,5

1
7

 
I .

in
ch

 T
ra

ve
rs

e 
...

 
. . .

 
C

o
~

n
p

u
ta

ti
o

n
s 
...

 

E
A

S
T

E
R

N
 C

IR
C

L
E

, 

T
ot

rr
l 

ex
pe

nd
it

ur
e 
o
n
 

re
ce

aa
 w

or
k

. 

8.
7 

64
 G

 t
 H

 
...

 

8
4

 H
 

. . .
 

7
3
 C

 &
 D

, 7
9

 b
1,
 

8
3

 H
. 

83
 D

 &
 H

 
. ..

 

8'
6 

0'
6 

O
ri

g
in

id
 1

-i
n

ch
 

. . .
 

...
 

F
ai

r 
~

u
sp

p
in

g
 ..

. 

40
,9

77
 

(a
) 

l4
xu

lu
de

a 
co

nl
pu

ta
ti

on
 

of
 5

56
 a

q.
 m

il
es

 r
em

ai
n

. 
in

g 
fo

r 
co

m
p

le
ti

on
. 

64
 n

 
...

 1 
3,

32
8 

4,
39

8 

3,
55

4r
c 

12
'8

 
42

,0
89

 

1,
15

3 
3

'1
 

(
a
)
 83

2 
sq

ua
re

 m
il

es
 d

ra
w

n 
by
 N

o
. 

12
 P

ar
ty

 (
E

. C
.;

 
ex

cl
u

d
ed

. 

I (c
) 

In
cl

u
d

es
 

3 
eh

ee
tc

 
(8

32
 

sq
. 

m
il

es
) 

dr
aw

n 
fo

r 
N

o.
 4

 P
ar

ty
 (

E
. C

).
 

1 



ABSTRACT O F  TOPOQRAPHICAL WORK. 31 

2 L 2 2 
;* 

F 
a- 
3 

E 
e: 
< 

ch 

E 
p: 

i 

4 0) Y 

a%+ PI 
Q) 

El :'B; %? 
S "  b 

B a - - - 
H - U 

-. 

E g I rl 

-2  k Cr) 

J G  I I rl 05, z :  $ C- 

-2: 
w a  

w * 
e 5s 
% 5 . i  

F-.-L - 
-- 

r^ 
L 

2 g 9 g ~3 3 0 
g g 
C1 

a g a  I 
4 1- 

C15 m o  0 0 
Q 3 * Q 0 0 Ei i L'̂  * *! 0 *! 

?I rn 2 -  4 6- 05 m CJ 
m 

d 0 i 0- +&" 4 
LO !4 

u 
4 
x 4 4 6  

22.33 $ . Q a" 
h* 

: * 
m , ti Fr b- : t- 
w e d n Z z g  mcd "- 2 
2 I 

U 3 u 5 Q )  
- cD 

Q L C  

n w w *  * w  - 

J i d  1 a : : a  . M  PO 

I 2 .+ . - 
a a 

+ W M ~  a 0" 

1 8 .g .g f i : . .- C 0 
U g . a z  2 . . c Z  + - .- . += e i z  a 1 

h b 5 ... . E 
a 

P d S 
0 

: 
U 

. . . . . . 

. 
.-I C1 

5 0  A 

. a 
c 'OD 

0 d 
e 

5 9 E'6 Y -A - 
0 -  - 2 ;; 

a,.$ 2 - - t !  2 f L I S  

I 
0 - >c 50 .,-, fi .r( fi - G ; 

0 - a Z j y *  - - C) - 



ic
 

LC
 * m
 z s + C3
 

0
 

CT
I 
Y
 
0
 

B
 
0
 

9
 8 E 8
 
0
 

td
 

T
A

B
L

E
 C

 1
1.

-R
E

C
E

S
S

 
W

O
R

K
.-

C
o

st
 

ra
te

 f
o

r 
C

o
m

p
u

ta
ti

o
n

s 
an

d
 f

a
ir

 
m

ap
p

in
g

, 
1
8
3
2
-3

3
. 

-
 

P
A

R
T

Y
 

A
Y

U
 L

O
C

A
L

IT
Y

. 

C
la

ra
 o

f 
Wo

rk
. 

A
ra

. 
D

eg
rm

 S
l~

w
t Pi

om
 

N
o
.
 1

 0
 c

 B
ur

m
a)

 P
ar

ty
. -

-U
pp

er
 B

ur
m

a.
 

~
~

I
~

I
I

I
 

11
 

.. 
.. 

! 
~

n
c

h
 

Tr
la
ng
ul
at
lo
n 

C
o

at
 l

~
h

 

b
ll

. 
tu

ll
e

. 

IN
D

E
P

E
N

D
E

N
T

 
P

A
R

T
IE

S
. 

I 
T

0h
d 

I 

84
 P

 
...

 
I R

a
 

1'
39
 

4,
13
6 

i 

t
 

I 
ex

pe
nd

itu
re

 o
n 

m
xa

a 
w

or
k.

 

I 

Sq
. 

m
. 

2,
97
0 

0'
6 

7 

0
'6

9
 

9'
5R

 

3'
23

 

1'
81

 

0'
4 

...
...
 

...
...

 

r 

I 

I 
Iir

u
rw

rm
. 

1,
20
4 

7
8
0
 

3
1
,
4
2
4
 

2,
13
1 

15
,9
95
 

3,
73
0 

3,
91
4 

14
,1
69
 

C
 

...
 

O
t~

g
~

t~
n

l ...
 

...
 

1 
in
ch
 

M
an

gu
la

tl
on

 
1 8
4 
I 

.t
 .J

 

O
~

I
~

I
I

I
~

L
~

 
.. 

...
 

I -
ir

~
ch

 
Tr
av
er
si
ng
 

...
 , 
84
 I
 

...
 

I 

O
r

~
~

~
r

~
r

il
 

sh
c'

cs
te

 
...

 
I-

in
ch

 
F

ai
r 

m
ap

p
in

g 
...

 , 8
3
 L
,
 81

 I
 &

 J
 

C
ot

l~
p

~l
rt

l sl
~r

rt
q

 
...

 
I-

in
ch

 
F

a
~

r
 rr
ls

pp
in

g 
... 

85
 N
 

...
 

C
o

~
~

~
p

~
le

ti
 

.i
l~

ee
te

 
...

 
j-

in
ch

 
F

ai
r 

m
ap

p
in

g 
...

 8
3 
K
,
 I

,,
 P
, N
,
 

I 
9
3
 A
, 
9
6
 N
.
 

C
o

r~
~

p
~

lr
d

 
\b

ee
ts

 
...

 
t-

1
P

~
h

 
F

ai
r 

~
n

t~
p

p
in

g 
9
4
 D

, 9
6
 N
 

...
 

...
 

C
ol

~
,u

r P
i~

tt
er

n
s 

...
 

...
...

 
...

...
 

...
...

 
I 

O
tl

ic
e 

co
py

 c
or

re
ct

io
ns

 a
n
d
 M

ie
ce

lle
ne

on
e 

W
or

k 
.I 

...
...

 

2,
 13
0 

1,
13
8 

3,
28
0 

6
5
9
 

8,
84
1 

9.
23
4 

29
,1
24
 

...
...

 



V.-SURVEY REPORTS, FRONTIER CIRCLE. 
Colonel H. J .  C'ollchtr~an, D.s.o., M.c . ,  to 23-10-32. 

DIRECTORS :- , S. W. S;lc.k\~illc 13anriltor1, D.s.o., from 24-10-32. 

34. Summary . -The  units admi~ist~ered by the Frontier Circle 
were ' A '  :lnd ' E '  Companies, SOS. 1S and 3 Parties, and No. 6 
Drawing Office. 

35. Training.-Olle Class 1 Oliicer on probation who joined 
' A '  Company in hIay receivecl t r i~ in i~ lg  in ;!ir survey in addition t o  his 
ordinary trainit~g in that unit. 

ThreuSoldier Surveyors were under training in ' A '  Company during 
the field season, of whom one was reverted to  hls regiment. 

36. Special.-The Otlicer Coni~iianding ' El Compally took part  
in the \Irestern Conlnland War Game held at  Quetta at the end of March. 
The advantages of maintaining the nucleus of a survey company perma- 

' nently at Qgetta has become incrensingly apparent. 
1)uring the year the  wester^^ Cornmnnd Intelligence Course Class, 

the Intulligence Liaison Otlicer~' Class and thc Stafl' College senior 
'students visited the ofice of * E '  Survey Company for  brief lectures and 
demoristration of map making and reproduction. 

Further cletails of the military training carried out in 'El  Company 
are given in para. 49. 

37. The Field work of uuits was as follows :- 
' A '  Survey C O ~ L ~ J C ~ L ~ .  Topography on the l-inch scale in 

sheets 39 N and 0 ,  43 H, 44 I3 and F and 52 D. 
Revision of Lahore Guide Map on the 4-inch scale in sheet 44 I. 
Corrzction of existing 1-inch maps in sheets 43 D and H. 
Verification of certain corrections on the l-inch scale in sheets 

43 P and 53 Dl and on the &-inch scale in sheet 39 J. . 
Triangulation in sheets 39 0, 44 C, D and G. 
' E '  Survc!~ C'o~nptc) ,y .  Revision surveys on the 2-inch, 14-itlch 

:~ntl 1-incl~ scales in sheets 34 I, J, M, N and 0. 
S o .  I S  ( A i r  Stct-vey) Ptirty. Compilation of original air surveys 

in sheets 38 I<, ?1T ancl 0, and revision surveys in sheets 38 N 
r~nd 0. 

Ground revision on the l - i nc l~  scale in sheet 38 I(. 
,Yo. 23 ( Trrigcrtion ,Ctc,rt-r?/s) P(wty.-Special topographical survey 

on the 4-inch scale in sheets 44 0 and I' and 53 C, D and H. 
'I?riangulatiori in sheets 53 B ant1 C. 
Traversing nncl rectnngulation to 3,000 acres in sheets 53 C and G. 
Tertiary levelling in sheets 44 O and P ant1 53 C, D and H. 
Rectnnguli~tion to  2.5 acres in sheets 44 0 and 53 C, D, G and H 

'Ap Survey C o m p a n y .  

( \Injor T. XI. >I.  T'PIIIICS. R .  E. ,  to  20-11-32. 
1 - 

: J / f j r ~ . ~ .  Coi)irnn,r~li r ig . - .  
1,t.-Col. ('. G .  Lenia, o.H.E., R . E . ,  f r ~ m  21-11-32 t o  23-3-38. 

1 Licnt. H .  14. S s ~ n s ,  I J . S C . ,  N . E . .  from 24-3-33 to 24-0-33. 
\ Xlajr,r O SIatrr. \r c , R.F., front 25-9-33. 

38. General.-The field \lead-quarters of the Company moved to  
Peehi im~r and occupied the sanlc building as S o .  19 Party, opening on 
the 20th Octohcl. 1982 and closing on the 13th April 193:3. 
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The whole Company recessed a t  Murree, as there was no summer 
programme this year. 

Most of the Company was elnployed on 1-inch original survey in the 
Punjab plaina around Multin and south of Montgomery. 

Due to  extensive irrigation projects, this area is now on the whole 
highly cultivated. There are however many large tracts of land in the 
area which nre still wholly or partly undeveloped. Colonisation of the 
area is proceeding in conjunction with the building of tho canal systeme, 
so that in o few years time the whole country will be fully developed. 

Thirtyone 1-inch eheets of correction survey was also $arried out 
in Bhaun, Jhelum and Shiihpur districts. 

The training camp this year carried out resurvey on the 1-inch scale 
in the Ktingra valley. 

39. Personnel. The average strength of the Company during , 
the year was one Class I, 2 Class I1 and 5 U. S. officers, 2$ surveyors, 
4 draftemen, 5 computers, 3 clerks and 3 soldier surveyors. 

Mr. Chiragh Shah, on his return from the field, was transferred to 
'E' Company in hIay 1933. L 

Mr. E. R. Wilson, B.A. ,  joined ' A '  Company from No. 6 Party in 
July 1933. 

40. Areas Surveyed. 
4,660 sq. miles of 1-inch original survey ; 

253  sq. miles of 1-inch resurvey ; 
2 5 0  sq. miles of 1-inch revision survey; 

8 2  sq. miles of 4-inch revision survey. 

41. Field work. The field season started with ihree camps 
employed mostly on origir~al 1-inch survey, with headquarters at  Multiin, 
Lahore and MiSn Channun, the camp oacers  being Lieut. R. H. Same, 
Mr. W. H. Strong, M.B.E., and Rai Sahib Chuni La1 Kapur respectively. 

f i l  Janlinry Rai Sahib Chuni La1 Kapur was recalled to  PeshBwar to 
take charge of the Drawing section, and the surveyors of his camp were 
allotted to the other two camps. 

In all, 18  surveynrs were employed and completed eighteen 1-inch 
sheets in &luxaffirgnrh, Multiirl and Montgomery districts arid in 
Bohiiwalpur State in sheets 39 N and 0, 44 B and F. 

Two surveyors under Mr. W. H. Strong, M.B.E., carried out correction 
euweys in thirtyone I-inch sheots. 

Mr. W .  H. Strong, 31 B.E., also carried out the revision survey of 
the Lahore Guide Map on the &inch scale, and also a revision ~urvey 
of sheet 48 B/9 on the 1 -inch scale. \ 

One surveyor under Lieut. R. H. Same, u.sc., R.E., carried out 381 sq. 
milee of f -inch correction survey of the Indue River in Muzaffargnrh and 
Dern Clhgzi Khiin ~!istl.irts. 

Mr. Bnshirull'ih Khan  surveyed 110 miles of the Kgngra 'i'alley 
Roilway on six I -inch eheets. 

Mr. Chlrngh Shah had cliargo of the training camp of three survcyore. 
He wae a~sieted by Mr. Brsshirullnh Khan, who took charge of t l i i ~  camp 
during a period of 3 months spent hy Mr. Chiragh Shah in triangulating 
in Bahawalpur and Blkaner States. , 
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Triangulnlion. Mr. Chiragh Shah carried out the triangulation 
of 1,600 sq. miles in sheets 39 0, 44 C and G in Bahiiwalpur and 
Bikaner States. 

He also did a further reconnaissance to ascertain the reliability of 
Colonel G. C. Depree's triangulation of 1878-80 in sheet 44 G. 

42. O£Ece work. During the field season Rai Sahib Chuni La1 
Kapur was in charge of the Drawing section in Peshiiwar. On the 
return of the surveyors to recess a t  Murree, the fair mapping was 
organised in three sections as follows to conform to the personnel of 
the field camps. 

No. I Section, with Mr. W. H. Strong, M.n.E . ,  in charge, assisted by 
Mr. Mohammad Akbar and 11 Lower Subordinates, completed 6 sheets 
during recess. 

lfo. II Section, with k i  Sahib Chuni La1 Kapur in charge, aseisted 
' by Mr. Bashirullah Khan and 8 Lower Subordinates, completed 8 sheets 

during reced. 
No. I I I  Section, with Mr. E. R. Wilson in charge, assisted by Mr. 

4Sardar Khan and 8 Lower Subordinates, completed 8 sheets during 
CBC088. 

Computations. Mr. S. I. Ahmad was in charge of the computing 
section, consisting of 3 computers during the winter. Computer Abdul 
Aziz joined from No. 18 Party a t  the commencement of recess, in order 
to deal with the graphical adjustment of pre-1925 with post-1925 
triangulation. 

The section continued the ad,justment and compilation of old data 
lying in sheets 43 A, D, E and F. 

J 

'E9 Survey C o m p a n y .  

Oficer  Cor~i~nrcnriinq.-Csptnin J. R .  P. Angwiu, R . E .  

43. General.-The field and recess headquarters were a t  Quetta. 
In view of the prevailing financial stringency it was decided to 

confine the field work to correction of esisting topographical maps. 
The area covered was that most required by the army for training 
purposes and by the department for new small scale maps. 

44. Personnel . -The average strength during the year was 2 
Class I, 1 Class I1 and 2 Upper Subordinate Officers and 1 3  Lower 
Snbordinates (excluding 4 clerks and 16 reproductio~l section personnel). 

Mr. Abdul Rnshid (U. S. S.) proceeded on leave in April, and on 
expiry of his leave was replaced by Mr. Chiragh Shah (U. S. S.). 

Mr. V. D. Chopra (U. S. S.) joined t,he Company in September. 
45. Areas Surveyed. 7,161 sc1u:ire  mile^, covering the ma,jor 

portinn of thirtytwo l-inch sheets, were revised. 
46. Field Work wa8 carried out in three separate periods, in the 

high 11ills northwest of Quettn from October to the end of December, in 
tho Sihi and Bolnn Pass :wen during January and February, and in  the 
lower hills north and northeast O F  Qnetta during ~ p r i n g  and early 
flUlll  tnor. 

The number of surveyors employed in the field varied slightly 
accor(lillg t'o the locale ant1 the adason. 
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Lieut. R. C. N.  Jenney, nssisted by Mr .  Abdul Rashid (U. S. S.), was 
camp officer for the second period and Mr. H. M. Critchell (Cless 11), 
assisted by Mr. Khushnl Khan (U. S. S.), was camp officer for the first 
and third periods. 

Connectiosl. betuiee~a spiri t  levelli?~g a n d  G. 2'. triangulation. 
During August Mr. Chiragh Shah, c .H. ,  made a connection from two 
a. T. S. Bench marks to  one G. T. station and five minor stations of 
the North Bnluchistan Series. 

Xature 0.f a rea  surve,vetl. The terrain varied between high rocky 
hills and rolling uplands to  the northwest of Quetta, the cultiv~ted plains 
of Quetta and Sibi, and the arid hills in the neighbourhood of the Boliirl 
Pase. Vegetation is sparse and water scanty everywhere, and minor 
communications indifferent st best. 

Surveyors worked pnrticul~rly well during the colder rnonths,,under 
rigorous conditions. 

47. Oface Work. Owing to  shortage of personnkl. ordinary 
fair rnr,ppin,a was almost entirelj- suspended during the field season. Those 
surveyors, who were free at  intervals from field work, were employed on' 
the 1!25,000 map of Quettii, extra-clepart~i~entnl drawing (paid for work) 
and miscellaneoos departmental work. 

R~cess  z1.07-k. Owing to the late ending of the field season, recees 
work did not get into full swing until early July when personnel was 
organised as follows :- 

KO. 1 ~5'eclion, with Lieut. R. C. Pi. Jenney, R.E.,  in charge and 5 
surveyors and draftsmen, fair mctpped 3 sheets of revision survey and 4 
trial grid data charts. 

KO. 3 Section, with Mr. H. M. Critchell in charge, ashated I)y Mr. 
Chirngh Shah and 7 surveyoru, fair ~nnppecl 4 sheets of revision :urvey, 
and completed four nrrear slieetu and the four sheeta of the Quetta 
1/25,000 map. 

Lieut. Jenney also supervised generally reproduction and mis- 
cellaneous work for the nrrny nnfl Mr. Critchell carried out office cop)' 
corrections and miscellaneou~ drawing 

48. Reproduction Section. This section, under Mr. Sadiq 
Ali (until his departure on leaye pending retirement) and suhseynently 
under Litho. Drnf t~man Shalliiburlrlin, was employed mainly in pnid for 
work and in prepnring drauing hlue print8 of re\.ision surveys. Charts 
of the Khnirpur nnrl Sut1e.j Vallcby irrigntion ~chemes  were also 

Dnring the yenr p:~rt of the office ~ - ; l s  reconstructed to form n photo 
eection nnd n 2.5-inch lens wng in~tnlled. A duffing room was also 
bnil t . 

49. Military Training. Arrangements were completer1 for 
KO. 2 Indinn Field Survey Company. at war stlvength (less the Repmduc- 
tion Section and  Air Survey Section), to  take part in the 2nd Indian 
Divisional exercise in October 1932, but unfortunately the exercie~ 
not held owi~lg to  prevalence of cbolera in the Quettir area. 

Caphin Angwin, R.E. .  and Lieut .Tt~nney, R.E., took part in the s t a f f  
and Sicnil1 Ex#.rci~e frorn 2111rl to 24th M a y .  The expel.i~nce gainetl 
timful and there cnn he no doubt that the participat8ion of survey oflicers 
in exercises of this nnture is of value tola]] concerned, 
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Captain A n p i n ,  RE., took part  in the  Western Command War Game 
held a t  Quetta from 29th to  31st March. Whilst the  war game was 
devoted mainly t o  the functions of the  higher command, sllrvey problems 
were encountered and discussed and the  employment of the  survey 
organisation received consideration. 

A skeleton company took part in 2nd Indian Divieion night opera- 
tions on the  14th irnd 15th  July  and carried ou t  triangulation and fixation 
of R. A. Brigade bearing pickets under active service conditions. Many 
lessons were learnt arld the  work of the  unit v a s  favourably cornniented 
on by GaO. C. 2nd Indian Division a t  a conference held subsequently, 

,arwhich all officers who took part  attended. 
Training of a skeleton company in carrying forward ground control 

rapidly was carried out  in early September and culminated on September 
20th,and 21st in an attack, in co-operation with 1st  Fd.  Bde. R.A. 

Full details and reports on above training will be found in the 
technical Applement 1932-33. 

One U. S.  Officer a?itl 9 Lower Subordinates suitable for mounted 
duties in a Field Survey Company, underwent a short riding course with 
the 16th Light Cavalry during the  summer. 

Miscellaneozis. A new store godown was built. 

No. 18 (Air Survey) Party. 

O p i c o  i t r  cl int .gc . -Ceptai~~ 11. R. Crone, R.E. 

50. General.-Recess and field Ireadquarters have remained 
at Murreeand Peshswar respectively, the l ~ l t t e r  opening on 14th  October 
1932 and closing on 3rd April 1933. 

Close liaison has been maintained with the Royal Air Force, an3  the 
standard of survey photogrnplry shows co~lt inuous and steady improve- 
ment. 

A large nunlber O F  the Officers of No. 1 (Indian) Group, Royal Air. 
Force, visited the Party office in Peshiiwor and had the  methods of a i r  
survey and reproduction briefly demonstrated to  them. The Kor t l~ern  
Corninand Annual Intclligel~ce Course irlso had the worlc of the party 
tle~~lonstrnted to  them in Murree, as usual. 

51. P e r s o n n e l .  The :lvernge strength was '3 Class I, 2 C l i i ~ ~  11 
imd 4 U. S.  Officers, and 20 Lower Subortlinates (excluding clerks ant1 
reproduction section personnel). 

T,ieut. C. A .  K. Wilson, H . E . ,  wa6 transferred to  No. 5 Party 011 (jth 
April 19.3:: and Lieut. J. S. 0 Jelly, H . E . ,  joined the party on 8th  3I:ty 
10:3.3. 

52. Areas Surveyed. 
2,310 stlunre miles photographed. 
1,230 sclu;we miles compilctl. 

650 sq11;lrc ~lriles fair u1:rpped. 
53. Field Work. XO. 1 (Indinn) IYing St:~tion,  Royal Air 

Force supplied vertic:ll phntogi.aphs of 1,414 8qu:ire miles of tribal terri- 
tory in sheets 38 G and I €  for original i ~ i r  survey and of 498 square 
miles in Kohat District in sheet, 38 0 for revision survey. 
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No. 2 (Indian) Wing Stntion supplied vertical photographs of 38 
e q u r e  miles of tribal territory in sheet 43 B for original air survey and of 
360 square uliles in Peehawnr District in sheet 38 N for revision survey. 

Tests of a 20-inch lens for long dietnnce oblique photography were 
also carried out during the year. 

Test etrips of vertical and oblique photographs were taken with the 
Wild Air Camera nnd the plates sent to Switzerland for plotting in the 
Wild Autograph. 

Lieut. C. A. K. Wilson, R.E., carried out revision surveys in eheete 
38 K/5, 6, 7 and 11 during November and December 1932. 

Surveyor Manawar Khan carried out the additional ground work aiktq, 
revieion air survey of sheets 38 013 and 7 and also fixed numerous 
clinolneter heights in tribal territory in sheet 38 0 1 2  from stations on 
the Siplh Char range. 

64. Compilation.-Revision survey of sheets 38 013 and 7;ae 
conlpleted during the yenr by correction of combined black prints on the 
1 +inch scale. 

Revision survey of sheets 38 N/7, 8, 11 'and 12 was completed 
during the year on blue print enlargements of the previous surveye. 
Areas for origiunl air survey were completed j'or detail only pending the 
production of a simple and accurate method of height finding from the 
photographs. 

55. Training.-Lieut. Jelly continued training in the compilation 
of oblique nir photographs. 

58. Methods of Survey.-Research in order to  find a simple 
and accurate method of height tinding was continued during th? year. 

Experimcntnl work in long distance survey from oblique photo- 
graphs was carried out during recess. 

The Wild Photo-theotiolite was fitted with an infra-red light filter 
and vorious test exposures made with very satisfactory results, one of 
which will be seen in the Appendix of this Heport. 

An wen of 74 square miles in Tripura State of Bengal was photo- 
graphed by the Indinn Air Survey Compnny, Dum-Dum, and surveyed 
as a test of proposed  neth hods for a survey by air and ground methods 
used in con.junction. 

57. 1 ~ 8 t r u m e n t s . - O n e  model each of Barr nnd Stroud Z. D. 
113 and 14 Stereoscopes were received during the year. 

The Z. D. 13 Stereo~cope ie a precision stereoscope on the Rame 
wenern1 principle ns the Z. D. 10 model, except that it is fitted with eleclt.ric n 
light for viewing transp:irencies by transmitted light and is provided with 
a ewitch to e n ~ h l e  the photngrnphs to be examined pseudoscopically when 
required. The model wns modifird a t  the Mathenlatical Instrulnent 
Office dnring recess 19.33. 

The Z D 11 Stereoscope is a rigid semi-precise stereoscope rentling 
through R mnpnifj-ing nrlu to 0.1 m. m. Certain minor defects were rwti- 
fiml hy the Mntllemnticnl Instriiment Office 

The Mnthemnticrtl In~trurnent Ofice constructed during the year 
eqerirnantal n~odels of 

(9  n new pattern head stterenscope of aluminium, with etninlo~e 
  be el mirrora. 
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( i i )  a parallax measuring board reading by vernier to  0 .1  m. m. 
(iii) a parallax measuring rule with vernier reading to  0.1 m. m. 
(iv) a tilt recorder, for attaching to  the 7-inch lens cone of the F-8 

camera, by which it  is hoped to  photograph two small portions 
of the horizon on opposite edges of the same negative as  the 
vertical photograpll. 

58. Reproduction Section.-The section was kept moderately 
employed during the year on nliscellaneous work, details of which are 
given in para. 123. - ./ 

Y No. 23 ( Irrigation Surveys) Party. 

e '59. General.-This party, which works for the Punjab Govern- 
ment, coniinued the survey of the area covered by the Bhakra Dam 
Irrigation Project. The recess and field headquarters were a t  Solon 
and Rohtak respectively, the latter opening on 19th October 1932 and 
closing on 18th April 1933. 

60. Personnel.-The avera.ge field strength of the party apart 
from the Officer in Charge, was 4 Class I1 and 4 Upper Subordinate 
officers and 131 Lower Subordinates. 

6 1. Areas surveyed.- 
1,479 square miles of special topographical survey on the 4-inch scale. 
1,328 square miles of tertiary levelling. 
2,051 square miles of 25-acre rectangulation. 

577'square miles of triangulation to  control traversing, in sheets 
53 B & C. 

2,804 square miles of traversing and 3,000-acre rectangulation, in . sheets 53  C & G. 
62. Field work.- 
Camp (I).-Mr. 0. D. Jackson (Class 11), assisted by Mr. Ghulam 

Hasnn (U. S. S.)  and 20 surveyors, completed 1,479 square miles of 
spec.ial topographical survey on the 4-inch scale in Delhi Province, 
Gurgaon, Hissir and Rohtak districts and Dujina, Jind and Loh!iru 
St'~t,cs, in sheets 44 0 & P and 53 C, D & H.  

Camp (2')-Mr. Jiyn La1 Sahgal (Class 11) with 31 Lower Subordi- 
n n t c ~  completed 1,114 square miles of 25-acre rectangulation in Delhi 
Pr~r ince ,  aurgaon, Hisstir and Rohtnk districts and Jind State in sheets 
4.1% 0 nnd 53 C, Dl G & H.  

Crcinp (3)-Mr. Mahammad Nn,jamuddin, n . A .  (Class 11) with 19 
Lowcr Subordinates colnpleted 2,504 square milcs of traversing and 
3,000-acre rectnngulntion in Hissir, Icnrniil and Rohtnk districts and Jind 
and Patisla States in sheets 53 C & C i ,  and 577 squnre miles of trinngula- 
tion in Karnil d i~ t r i c t  and Patiiiln State in ~ h e c ~ t s  53 B & C. 

C a m p  (,$).-Mr. H. N. Murthy, n.sc. (Class 11), assisted by Mr. N. K. 
fiopaiinh (U. 5. S.) u p  to 6th February. and 31 Lower Subordinates, 
colnpleted 937 square 1nile8 of 25-acre rectnngulntion in Delhi Province, 
Gllrgnon, Hiesiir, ant1 Rohtnk districts and Dujiina and Jind States 
in ~ h c e t ~  44 0 and 53 C & I), . 
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Camp (n').-Mr. N. I>. Joshi, B.A.  (U. S. S.), assisted by Mr. N. M. 
Bopaiah (U. S. S.) from 7th February, and 15  Lower Subordinates, 
completed 1,838 square miles of tertiary levelling in Delhi Province, 
Gurgaon, Hissiir and Rohtak districts and Dujiit~a, Jind and Loll~ru 
States in sheets 14 0 & P and 5 5  C, I> and H. ,. l h e  country slirveyed consists of flat cultivated plains, interspersed 
with scrub, long grass and trees: particularly round villages and along 
roads ~ 1 1 1 ~ 1   canal^. 111 the south and south-west it is open, sandy and 
undulating. 

Drciu.i)rg Scc.tion.-Mr. M. L. Kohli (U. S. S.) and 8 Lower Subordi- 
nrtes conlpleted the reduction to the 4-iuch scale of 4,222 villa& rnuh::i? 
of Rohtiik district, 150 of Gurgaon district and 650 of Delhi Province. 

63. Recess duties.-The fair mapping and computations of the 
field work were completed during recess. The work was supervised by 
llessrs. 0. 1). J;~ckson, Jiyir La1 Sahgal, JId. Kajamuddin, B. N. Mu~thy, 
Ghulau Hnutm, K. D. Joshi and M .  L. Kohli, assisted by X r .  N. M. 
Bopaiah. 
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No. 1 Party. 
Lt.-Colonel R. Foster, I . A . ,  t o  4-11-32. 

/!/ / icr,  i ~ t  cltrc?ge.- I Ceptaiil H .  W .  Wright, K.E., from 5-11-32. 

64. General . -The party continued work in Ajmer-Merwiira 
Provitice, R&jputana ant1 Central India Agencies and Gwalior State, 
in sheets 45 F, U, I, J, K, O and P. 

Shortly after the party had taken the field the: programme had t o  be 
chanued, Jaipur Sta te  asked that  the  survey of a certain area of the  

&affsllould be postponed. The  surveyors s e r e  transferred into Jodhpur  
State after sotlle discussion as to  the areas considered most important. 

Both Jaipur and Jodhpur States contributed a t  the  full ra te  for  
surveys ct~rried out fo r  t l~el i l ;  Biindi Sta te  made a very smt~11 contribution. 

b By personal discussion with state officials, the Officer in charge 
obtained o&rs of further colitributions fro111 souie of the States, and 
there are signs t l i i~ t  most of the  States are beginning to  appreciate the 

&value of accurate modern maps. 
The field headquarters of the party opened in Ajmer on the 7th 

November 1932 and closed on the 7th April 1933, a t  the  conclusion of 
the field work. 

Personnel.-The strength of the party, excluding the  O5cer-in- 
charge, was 4 Class I1 & 4 U S. officers and 37 Lower Subordinates, 
including 5 soldier surveyors under training. 

65. Areas surveyed.-4 ,5  10 square n~i les  of $-inch original 
survey in bjmer-Merwaru Province and Bikaner, Jaipur, Jodhpur, 
Kishnngitrh and Udaipur St i~tes .  

1,878 scluare uiiles .of 1-incl~ origi~lal survey in Ajmer-Merwira 
Province ancl Jodhpur, Shiihpurn and Udiiipur Statee. 

8,256 square miles of triangu1;~tion in Btindi, Gwalior, Indore, 
Jhiila\var, Jodhpur, Icotah, Mandiisor, Shshpur t~,  Sirohi and UdaipurStates. 

66. Field work was organised as Eo1lou.s:- 
Ctcntp (I).-Mr. A .  A .  Grahaui (Cliiss 11), with one U. S .  oEcer  and 

15 surveyors, cou~pleted the original hnrvey of 4,242 square wiles on the 
4-inch scale ill sheets 45 F, I ant1 J .  

r ?  l lie coul~try  consisted mostly of ll~onotonous sand-hills, covered 
partly by trees. Near t l ~ e  Sfi~nbhar salt 1.1ke there were low ridges of hills. 

C ( ( n ~ p  ( 2 )  --Mr. T. M C. Alexander (Glass I I ) ,  with 1 senior surveyor 
as instructor illid i 6Ul.\.eYOrH. cou~pleted the original survey of 1,074 
square miles on the 1-inch scale in sheets 45 C: and K. 

One first class surveyor was t i ,~l~.ferred a t  short i~otice in February 
to assist in boundi~ry operations in Cutch and Morvi States of the 
 wester^^ India S t :~ tes  Agency. 

( > l r , r ~ ~ '  (,?).--Mr. Jugnl Beliitri La1 (Claes II) ,  with 1 senior surveyor 
as instructor nnd 8 sur\eynrs, colllpleted the original survey of 268 square 
miles on the :-inch ;\lid 804 sclllare miles on t l ~ e  1-inch scale In sheet 45 K. 

T h e  area of both (:crml~s (2) a l ~ d  (3 )  lay acrnbs the northorn end of the 
ArivCllli range, which is 11luc11 broken \\it11 steep and intricate detail, 
but  fulls away  to flat p1.1ins to tllc east and ~ e s t .  
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T).iangzclntion.-RIr. J. C. Ross (Clilss 11) triangulated 1,885 square 
miles in sheet 45 G ,  Mr. B. P. Rundev (U. S. S.) 2,163 square miles in 
sheet 45 P, Mr. Z. A. Qureshi (U. S. S.) 2,154 square lililes in sheet 45 0 
nnd Mr. M. W. Kalappn (U. S. S.) 2,154 square miles in sheet 45 K. 

67. Recess duties.-Fair mapping was divided into 3 sections 
under Messrs. A. A. Graham, T. M. C. Alexander and Jugal Behari La1, 
and 13 sheets were illapped during recess. 

Mr. M. W. Knlttppil was responsible for the completion of computa- 
tions. 

No. 20 (Cantonments) Detachment. -\ 

68. General.-'l'he cletachmen t resnrveyed cantouments an11 
cantonment biiznrs, on the 16-inch and G4-inch scales respectivgly, in 
accordance with the progranllne approved by the Engineer-in-Chief and 
tlie Army Department. b 

The special survey of the Jhiinsi City areit for the Jlunici- 
pality on the 132-inch scale, which was  commenced last season, waa 
completecl. 

The field season conlll~encecl a t  Neerut on 13th October 1932. The 
field headquarters remained at  Meerut till 14th March 1933 ancl was then 
moved to  Dehra Dun, which will be the recess quarters of the Detachment 
in future. 

Perso)? jlcl.-'l'he field strength, which 11ud to Le considerably in- 
creased to cope with the programme, consistecl of 2 U. S. officers and 
40 Lower Subordinates, including 5 clrnltsuen and 3 colilputers en~ployed 
a t  field headclunrtcrs ancl 9 surveyors engaged for the fielcl 'season as 
temporary nlensure. Six O F  the latter were tliscl~arged on termination 
of field work nrld three retained to bring the recess strength up to cadre. 

69. Areas surveyed.-- 

... bleernt Canton~l~ents  ... 9,5!)6 acres. 
J hiinsi 1 )  ( inclucling cletachecl Fort 

area > ... ... 4,884 ,! 
Jhiinsi Civil Station . . .  ... 1,370 ,, 
Jsliipahiir C'anton~nent~ ( part ) . . .  ... 32 ,, 

1,370 acres of the Jhiinsi Civil Statiou a d j o i n i ~ i ~  Cantonments were 
surveyed to meet bhe special requirements of the nlilitary authorities. 

The above arena include overlaps. 
Gd- iwr l~  rt1-st1rcg!j. 

BIeerut Hiiziirn ,.. ... . . , :3 1 ,j  acre^. 

Jhansi .) . . .  ... ... 39 ,. 
.Jiil5pnhiir ,, ... ... ... S-J I! 

The Meerut B,?ziirs ;Ires i~lclucles ;I sl~lnll are;, of 80 acres ;~(l,joinin: 
the Sadnr R;?zGr, ~vhicll wnfl ~nrveyerl t c ,  111eet recluirements of the lnilitnry 
nnthori ties. 

I -?? -  i ~ r l t  o t - i c / i ~ ~ ( ~ l  ( , ~ j ) r ~ i u /  > , s t 1  tnrc? j ,  

Jhiinvi City . . .  . , .  . , . 278 acres. 
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70. Traversing and Levelling.-26 linear miles were traversed 
for the current season's 132-inch survey of J h ~ n s i  City. 

172 linear miles of traversing and 80 linear miles of levelling were 
completed for next season's survey. In  addition 20 linear niiles of level- 
ling w;~s carried out in Meerut ;kt the special request of the C. R. E. to 
provide 26 new Bench Inarks a t  selected points. 

Ten rangefinding points were fixed at  J ~ l a p a h a r  and 9 at  Allahabad 
at the request of the lnilitary authorities. 

The loss of traverse stations in cuntonu~ents owing to road repairs 
and o&elwngineering operations is a serious difficulty, which recurs 

;&ever a cuntonluent is under revision 01% re-survey. It llecessitates 
traversil~g the whole area iifresll and causes difficulties in making use of 
the old work, even in places where details have not changed materially 
since $he previous survey. Since 1031-32 therefore, a number of traverse 
stations hare  been laid down as perinanent marks, consisting of stone or 
cement pillds about 2 feet in lengtll, eighteen inches being rectangular 
and embedded in the ground, and the upper six inches belag triangular 
and above ground, ~vitli a circle and dot to  ~nnrk the position of the 
station. These pillars are placed under the charge of the M. E. S. 
authorities aucl will be of considerable value for future revision. 

71. Recess duties.-Fair m:tpping was allotted to  t ~ v o  main 
sections under Messrs. J. A. Cabral and Bnkhshi Harnanl Singh and to  a 
separate small section of 5 draftsmen l ~ n d e r  Draftsman Latafat Husain, 
wl~ich dealt with arrears of ]napping. 

Seven sheets on the 16-inch scale ancl 3 sheets on the 64-inch scale 
of Almora, Jltlapahiir, Lansdowne. Lebong and Roorkee cantonments and 
biix~rs were completed ancl sent for publication. 

The co~upntations of the traversing and levelling carried out in the 
field mere also coinpleted (luring recess. 



VI1.-SURVEY REPORTS, EASTERN CIRCLE. 

Lt.-Coiorrel C. M. Thompson. I.A.. to 21 -10-32. 
Colonel J. T,. Cnrnpbcll. D.s.o.. from 22-10-32. 

72. Summary. The  units adniinistered by the Eastern Circle 
were Noe. 4, 5 and 1 2  Parties, and No. 5 Drawing Office. 

The Director, Eastern Circle, also acted as the Director of Surveys, 
Beeam, under the  Local Government This entailed the administration 
of the  Assam Traverse Party, Assam l)r,~wing and Reprodu ing Offices 1 a t  Shilloug. und the Assitn~ Survey School a t  Jhalukbiiri (Gau 1 8 t w h i s  
arrangement ceased from 18th  Y a y  1933, and from that  date he nctedh 
technicnl adviser to  the C;o\ ernwent of Assau~. 

H e  also nctecl iks tecli~licnl i1d1 iser to  the C;overnuient of Bengal up 
t o  31st blarch 1938, from which dilte thit; arrangeinent ceased to o'perate. 6 

73. The fleld work of parties coniprised th i r tpn ine  1-inch 
sheets partly o r  wholly surveyed as follonrs :- 

hro 4 Party.-Topogr~lphy, 5,546 square miles on the I-inch 
scale in sheets 7 3  C and D. 

KO. 5 Ptrrty.-Topography, 3.328 square miles on tlie 1-inch 
scale in sheet 64 D. 

11-0. 1%' Pccrty.-'l'opogr:~phy, 1,558 square niiles on the 1-inch 
scale in sheets 79 M and 8 3  H. 

74. Training. F o  pupils were recruited during tile year under 
report. 

No. 4 Party. 
Oflicer i r ~  c /~tr~~yr~.- l \ lr .  I). K .  Rc~l~liclr, n r . n . ~ .  

75. General.-Original :~ntl  Suppleulentary surveys of 5,546 
scpare miles on the 1-inch scale were carrier1 ont in sheets 78 C :lnd D in 
Bihir  ancl Orissn. 

Thc fieltl hendclunrters opened a t  Sa~lrbalpur on 14th  Kove~nber 1932, 
and closecl on 10th Mi~y 19.73 on conlpletion of tiel(l work. 

76. Personne l . -The  field strengtll of tlre party was 1 Class 1, 
3 Class I1 and 6 Upper S~~borcl inate  Officers, 1 Upper Hubordinate 
Probationer, 44 Lower Subordinates nnd (i r;oldier Rurveyors in their 
eecond period of extra t r :~ i~ i ing .  

Mr. B. T. I Y ~ a t t  proceeded on leave out of India a t  tlre en(1 of the 
field season and Mr. M. 31. (4:lnapnthy 011 two months' leave. 

Mr .  P. C. bIitra, R . . \ .  (Class II), ,joined the party 011 the  1st hlllj' 

1933. 
77. Areas surveyed.- 
1-inch original survey . . . . . . 4,.5 11 ~cl11:~re 111i1os. 
1 -inch supplementary survey . . . 1,035 ., 7 .  

78. Field work wn6 dist'ril~uted aa follows:- 
Cninp (I).-blr. B. T. FVyatt. y.1). ( C l a s ~  TI)! ~vi th  one IT. % 

Officer and 9 surveyors, con~pletec-l the origin01 snrvey of 674 .qc(aore 
milee in ~ h e e t  78 D, 9 nnrl parts of ~ ) . . e e t ~  $3 Dj10, 1.7 14 falling in 
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Athmallik, Baud, Daspalla and Narsinghprir States of the Eastern States 
Agency and supplementary survey of 439 square miles in part8 of 
eheets 73 D/10, 1 3  and 14 in the Angul district of Orissa. 

The country consists of hills ranging froni 200 to  2,500 feet, dense- 
ly wooded with u~iscellaneous forest gr0wt.h and with dense bamboo 
jungle in the  south-east. The Mahiinadi River flows fro111 west to  east 
through high steep hills in the southern part of the  area. The  country 
is sparsely populated, but there is soi1le cultivation in the valleys in the  
immediate vicii~ity of villages. 

h g  Cuttack-San~balpur lZoacl passes through the ~ io r the rn  portion, 
d d ere are a few motorable fair-weather. roads. 

Ca?np (II).--Mr M. M. Oanapathy, B.A. (Class I I ) ,  with one U. S. 
Officer and 10 surveyors, completed 868 squllre n~i les  of origiuirl survey 
in 73 C/9 and in parts of sheets 73 C/1, 2,  5 and G falling in Biimra. 
~ o & i  and Gjngpur  States of the Eastern States Agency and supple- 
mentary durvey of 513 square ~ni les  in parts  of sheets '73 C l l .  2, 5 
and 6 in the Sambalpur district. 

I n  the eastern half, the  country consists of steep and densely 
wooded hills with some villages and cultivation in occasional jungle 
clearings in the  valleys. I n  the west, the  country is open, cultivated 
and well-inhabited. There are several motorable fair-weather roads. 

Camp (III).-Mr. Abdul Ahad. R SC. (Class 11), with one U. 8. 
Officer and 8 surveyors, completed the origiual survey of 1,113 square 
miles in sheets 73  D/1, 2, 5 and (i in Athmallik, Eaud, Rairakhol and 
Sonpur States of the Easter11 States Agency and Angul district. 

In  the vicinity of the Khondn~dls-Baud State boundary tlie hills 
are high and densely wooded. The Mnhiinadi River runs from west to  
east through tlle nliddle of the iIreiL South of the river the country 
is open, fairly intensively cultivated and \I-ell-inhabited. North 01 the 
river the  country consists mostly of flat s d  jnngle. wit11 \-illi~ges and 
their cultivated lilnds interspersed hetween, and steep isolatetl hills rising 
abruptly out of the plain. 

C a ~ n p  (Il~').-Mr. K .  K.  Tolap:ttra, H . A .  (17. S. S . ) ,  with o i ~ e  U. S. 
Oficer and 9 surveyors, coillplotecl the original survey of 1,107 square 
miles in sheets 73 C110. 11, 1 4  and 1 5  ill BinIra, Honai. P51 Laharat  
Riliriikhol and Tiilcller S t i~ tes  of the Eastern 8tatt.s Agency. 

The country coneists of clensely \voodocI pilrnllel ranges of liills \vitll 
wide, cultivated ant1 nell in11:lbited  alleys Some fair-weather roads 
radiate from Deogarli, the capit:~l of B311lra State,  and there is a goocl 
all-season inotor roi~tl connectinp 1)eogarh with H ~ n ~ r a  Railway S t a t i o ~ i  
(Gobindpur). 

Camp (Ir).-JIr. S .  C'. Cha t t r~ jee .  i ~ s c .  ( 1 7 ,  S. S . ) ,  with one U. S. 
Probationer and i snrveyors, con~pletetl the origilli~l snrrrry of 749 square 
miles in p:lrts of sheets 78 C 4, 7, ailtl X f n l l i ~ i ~  i11 Athiuallik, Biirnr;~. 
Rairiikhol ai~rl  Sonpur States of the E i ~ s t e r ~ l  Stales Agency, and the sup- 
plelnentnry survey of 8.3 R(]llnl.F! iniles in parts or sheets $2  C14 and 7 
in the Snnihnlpur district. 

The country in the north C C ) U H ~ R ~ ~  of liigh woodetl hills and in t he  
~011th of low hills and flat s5l forest with a few villages and patches of 
cultivation, 'I'he S:tnrl);~lpnr-(',t~ttnck road pnmefl through this area. 
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Frinngz~lut  io)j and Il'rn ctv-st.--XL. 
Special S~wr~e!l .~.- -~[r .  U. 1). llarngair~, u.sc. (U. S. 8.) relaid 

;~ccurately the nrtillery range nt C?h:~ndipur in Bnlasore district. 

9 .  Misce l l ane0~8 . -The  E:istern States Agency area, in Orissa 
is very malarious. ;IS evidenced by the bad health of the party generally 
during the field season. At least 90 per cent. of the men suffered from 
rtn attack or tv-o of innlaria. For sickness other than malaria four 
snrveyors had to be seut on medical leave. 

The loss of time due to  sickuess \viIs ecluivalent to  the loss of over 
20 gurveyors for a whole month. c 

During the second half of Fcbniary the weather was storm* 
mnny wet days. March and April \\-ere 11ot arid dry with occasional dust 
and thunder-storms, ant1 thc \~ -~ i t e r  in so111e localities hecame scanty 
and bad. c 

Wild anillinla are very nulnerous in the forest areas, ckiefly tiger, a 

leopard and bear. There are also elephant8 in some localities. 
Mr. R. K. Talapatra, J:.A. (U. 8. S.) mas killed while following a 

wounded tiger in the BSmra State jungles on the 15th April 1933. 6 

One surveyor died jnvt before the party arrived in the field and 
another, who was sent on metlical leave from the field, died of tuberculosis 
on the 19th May 1933. 

One k h a k i  tlietl of fever an(l olio of beri-beri during the field 
8888011. 

At the end of the Geld season the party tielcl headquarters were 
removod from Sainbalpur to  Gulzarbbgh (Patna), in the party's new area. 

80. Forest Surveys.--Various reserved forests in tb Eastern 
States Agency and Sambalpur district of Orisss were surveyed in the 
normal programme and on the l-inch scale. 

81. Recess duties.-The fair milpping was divided amongst four 
sections under Messrs. P. C. Rlitra, 31. M. Ganapathy, Abdul Ahad and 
S. C. Chatterjee. Mr. Ilohahat Ali held charge of Mr. Canapnthy's 
section while t,he latter was on leave. 

All the fair mapping was coinpleterl clnring recees. 

No. 5 Party. 

f 31;~jnr L. 11. Jacksnn, r . A . ,  t o  19-10-32. 

O f i . , , ~ .  I',, v l , r r , . : / ? . . - .  
Cn.ptain G. F. Henney, H.R., f r n n ~  20-10-32 to 14-6-33. 
I i ent .  C ,  A. K. \\ ' i lsol~, R.R., from 16-6-33 to 35-9-33. ' I r icut .  I H.  II . JTilron, n ,  v , ,  frnm 26-9-33. 

82. General.-The Party cnntinuefl surveys on the l-inch scale 
in the eastern part of the Central Prorinccs ant1 Eastern States Agency 
in eheet 64 I). Field Ilen~lrlu,irter.s : ~ t  Sfigpur opened for the field season 
on '2nd November 1932 an11 clowfl ngnin on completion of field work on 
22nd April 1933. 

?'ersonn~l.-The tie111 strength con~isted of 3 Class I (2 uuder train- 
ing), 4 Class 11 (2  uuder training) and 3 U. S. (1 under training) officers, 
14 surveyore, 3 tmver~ers ,  4 c o ~ ~ ~ p u t e r s ,  3 clerks :~ncl one etorekeeper. 

83. Areas Surveyed.-- 
I-inch originill survey of 3,328 sr(liare, miles in sheet 64 I). 
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Triangulation and traversing, for 1-inch surveys, of 3,095 and 3,517 
square miles respectively in blieets 64 G. H and K. 

84. Field work.-'l'he 1 2  sheets uilder survey were allotted to 
three camps of four slieets each. Three traversers ancl 3 triilngulators 
worked directly under party headquarters. 

Cu71~23 (I).-Mr. P. C. Mitra (Clnss 11) with S surveyors carriecl out 
original surveys of 1.112 square miles in Bhand5ra and Chsnda districts 
and Ntindgaon S t .~ t e  of the Eastern Stntes Agency in sheets 64 D/ l ,  2, 5 

a p t  for occasioual areas of cultivation, the country was covered 
'ungle, ope11 in the plains but fairly dense in the hills. About half 2 

the area was afforested. 
Mr. P. C. Mitra went sick during the first ~uon th  of tlie fielcl season 

and Shereafter this camp was combined wit11 cnlttl) (11). 
C'antp (]I).--Mr. 81. A. Khan (Class 11) and 9 surveyors carried out 

orginal suheys  of 1,100 square miles in Chanda and Drug districts in 
sheets 64 D/3, 4, T 8z S The country mrab siuiilar t o  that of cn1n23 (I). 

, C'CGVLD ( I I I )  -Mr. R. S. Hustir (U. S 8. )  and 11 surveyors (includ- 
ing 1 Class I, 2 Class 11, 1 U. S. officer and 1 traverser under training) 
carried out original surveys of 1,lIG square miles in Chsnda and Drug 
districts and in Bastar and Iciinker States in sheets 64 D i l l ,  12.  15  & 16. 

This area was  much ~vilder than tliilt of the other t\vo camps but 
not more difficult for survey, as i t  ~ r a s  more hilly. The inhabitants are all 
Gonds, 1~110 lirc ill telriporary villages nnrl have little permanent cultiva- 
tion. 

f i i c u ~ ~ u l ~ ~ t i o ~ l  was carried out by Lieuts. J .  S. 0. Jelly ( 5 5 5  square 
miles) and E. P. Buchnnnn (1,270 square iniles) ancl Mr. I .  H. Naqvi 
(U. S. S.)  ( I  , 2 i O  squnrc 111iles) in co~ultry similar to that of the plune- 
tabling camps. 

Lieut. Jelly, ILK. ,  triangulated iu Kaipur clistrict of the Central Pro- 
vinces and in Sarnb,llpur district of Orissa in sheets 64 Ii/12 & 16. 

Lieut. Buchaniln, n E , triaiignlntecl in Drug und Haipnr districts of 
tlie Central Provinces and Biiulier an(1 N'lsti~r State5 of the Eastern States 
Agency in sheets 64 Hi2. 3, 6, 7 k 8 .  

Mr. I. H. Snclvi t r i : ~ n ~ u l ; ~ t e ~ l  in 12;ripnl- district ol' the Central 
Provinces ancl IGinker i l ~ l c l  J3:istar Stntes of the Eastern States Agency 
and in Yizagap:ttnln clistrict of blndras Presiclency in sheets 64 H110, 
11, 12 ,  14, 15 & 16. 

Frccversiny.-In the north ol' the :I].e:L t l ~ e  country \ r t~s  flat ant1 
wooded, and triangnlntioil had to be s ~ p p l e i n ~ n t e d  11y traversing. 

Traversing of I .:SHY 1ine:lr 111iles was carried out for controlling the 
detail survey of 3,.ilT scjuare 111iles in sl~eets 64 C4i4, 7, 8, 11, 12, 15 & 
16 and 64 H/1, 8, 5 ,  6,  9. 10, 1:: & 14. 

85. Mi~ce1laneous.-?'liere n-:IS n g re ;~ t  cle,~l of u~,ilari;~ early in 
the season ant1 few ofticc~.s or surveyors escilpe,l i t  After ~nicl-,January 
thcrc \%-us ik innl.hecl ilnl>ro\ enleiit in I~cnlth. 

In the lntter half of Fehr11:jry thunder ~howe1.s \vercs of 11ea1-1~- dailr 
occurrence and these continurcl t o  nccllr nt i1,ter~als to the end of the 
field season. This wcather, wliich is lii~usual in tlle Central Provinces, 
rendered tlie l n ~ t  t ~ o  tnontlls bf iielcl jvorli inuch plea~anter  than usual. 
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86. Recess duties.-Fair mapping was clividod into three set- 
tions under Mr. F. C. Pilcher, .Lieut. C. A. I(. Wilson, R.E., and Mr. R. N. 
Hastir. On Lieut. Wilson's taking over charge of the Party, his section 
was supervised by Mr. G. H. Khan (Class 11), and later by Mr. M. A. Khan 
(Class 11) on his return from leave. 

Mr. K. C. Gosain iCI;~ss 11) was in charge of the computing section. 
The 12 sheets surveyed during the field season were fair drawn and 

all computations completed during recess. 

No. 12 Party. \. 

q(ticz,. ;,, ,.;, a,.q e , -  0 1 r .  P. C. -\Iitnl, B . A . ,  up to 23-10-32. 
l ~ n p t a i n  C;. tl. Odnmston, x c . ,  R.E., from "-10-32. 

87. General.-The main work of the party this seaso; was @ 

the continuntion of the I-inch survey of Tripura State, Bengd.  A small 
detachment was also employed ill finishing a difficult area of 1-inch sur- 
vey in the forest clad hills of the Ciichiir district of Assam, started last , 
year. 

Trinngnliltion for  future survey was carried out in the Chittagong 
Hill Trncts district of Bengal and in the Lushai Hills district of Assam. 

The fiel(l headquilrters of the party opened st Comilla on 17th 
Sovember 1932 and closed on 20th May 1933. 

Personnel.-The strength of the party was 1 Class I, 3 Class 11, 
4 Upper Suhorclinnte officers, and 42 Lower Subordinates including 
32 surveyors. . 

88. Areas surveyed.-Owing to  sickness and th& intricate 
nature of the country. only about two-thirds of the proposed programme 
was completed, the areas nctually surveyed being 

1-inch oricrinal survey . . . . . . 1,558 square miles; -. 
Triangulation for &-inch survry . . . 4,398 ,, 1 1  

89. Field work wit3 organized us shown below :- 
Cn,rnp (I) Mr H.  H. Creed (Class 11) with 1 3  surveyors carried out 

544 square miles of 1-inch original survey in sheets 79 MI5 and 9. 
Mr. Creed procee~lerl on l e a ~ e  from 5tll April, and the surveyors of 

this camp mere then tr.~nsferred to C c o ~ ~ p e  ( 2 )  trnd (6). 
Camp ( 2 )  was formed from the 16th February under Mr. F. M, 

Hnwley (Class IT), nho  hn,l previously heen planetabling. Surveyors 
were transferred to this camp as they finished their work in Camp (1) 
and 273 square miles of 1-inch original survey wnR completed in sheet 
79Ml6. 

Camp ( 3 )  Mr. K.  L. I)ha\t-an, G . A .  (Class 11) with 1 2  surveyors car- 
ried out 545 square miles nf I-inch original survey in sheets 79 MI13 
and 14. 

Crtnrp (4)  Rlr. H.  K. l i a r  ( U .  S. 8 . )  nlitI  I surveyor completed 52 
square mile3 of 1-inch original survey to  complete sheet 83 HI2 started 
last season. This work mas finished early in April and the personnel 
were then transferred to Crcwp (6). 

Camp (6) was formed from l ~ t  April under Lieut. R P. Buch~nen, 
B.A., R . E . ,  tranaferrccl from S o .  3 party. Surveyors were attached to 
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this camp as they finished work in Camps ( 1 )  and (4), and 144 square 
miles of l-inch original survey was carried out to  complete sheet 79 M/7 
~tarted las t season. 

Triang~~lu t io~~. -Messrs .  G. C. Aggarwala, 0. P. Anand, S. K. 
Guha and Hari Singh (U. S. S.)  completed the triangulation of sheets 
84B/NW, SW, NE and S E  respectively. 

Speciul Su~vey.-A special traverse was made by Captain Osmaston 
of the undemarcated boundary bet ween Tripura S t'l te and Chittagong 
Bill TF W, falling in sheet 79 M/14.  

w*"&&ether 31 miles of the boundary was surveyed, and the positions 
for 7 boundary pillars were chosen and marked on the ground, in con- 
sultation with the officials of Tripura State and Chittagong Hill Tracts 
who ascompanied the survey. There were no disputes. 

C 

90. Description o f  Country.-The area surveyed by Camps 
( I ) ,  (g),  (3) and (5)  fell entirely in Tripura State, except for some small 
portions of Tippera and Sylhet districts in the west and Chittagong Hill 
Tracts in the east. 

Tripura State borders on the Bengal delta in the west, where 
considerable areas of flat cultivated land exist between the low jungle 
covered ridges. Elsewhere in the State there is very little flat cul- 
tivation except close to tho main rivers, and the whole country is covered 
with dense jungle. 

A series of ranges, running north and south, divide the country 
into broad parallel valleys and ~eriously hamper communication from 
e a ~ t  to  we&. These ranges are so far apart and the country bet- 
ween them, coilsivting of a confused tangle of low jungle covered hills 
and tortuous streams, is so complicated, that accurate survey was ex- 
tremely elow. 

Under the circumstances the survey of the main valleys was carried 
out almost entirely by traversing, adjusted to occasional fixings wherever 
these could be n~ade. 

The country is traversed everywhere by perennial streams, which 
form the only communications other than jungle paths. 

Although the country is so heavily wooded, villages are fairly nu- 
merous over the whole area. The inhabitants live on the crops grown 
in j h ~ n t s ,  which itre ~nerely forest clearings cultivated for a year and 
then abandoned. 

In the process of j l~ i in incl ,  thesc areas nru naturally deforested, and 
barnhoo jungle springs up and stifles :ill other vegetation a year or two 
later. Much of tlie State, b17hicll used to be valu:rhle forest, is now covered 
with nothing but bamboo. 

New jhl?ms are cleared el~ch February ancl burnt about the end of 
March. There is consitlernble danger of these fires spreading to the 
villagefi and surl.ouncling country. Two surveyors had their camps 
completely burnt tlowll in this way and others had narrow escapes. 

Th,e C O U ? I ~ Y I J  S L L ~ T ! C ~ / C ( I  l , ,y C,'(i))tp (4) 1;iy almost entirely in the 
Reserved Forests to tIre w-e~t qf the Bilriik rivcr in Cschiir district of 
Assanl, in sheet 83H/2. 





SURVEY REPORTS, EASTERN CIRCLE. 61 

lnostly caught asleep in their tents. Two men were fairly seriously 
injured, but it might have been a much worse accident. The party 
elephant was recovered two days later. 

92. Recess Duties. The party was organized in 3 drawing 
sections and a computing section under Messrs. F. J. Grice, F. M. Hawley 
and R. L. Dhawan (Class 11) and G. C. Aggarwala (U.S.S.) respectively. 

The 7 sheets surveyed on the 1-inch scale, as well as three 1-inch 
sheets surveyed by No. 4 Party and the &-inch co~npilation of one sheet 
surveyed last season, were fair-mapped, and triangulation colnputations 

by the end of recess. 



VII1.-SURVEY REPORTS, INDEPENDENT PARTIES, 

03. Noe. 6 (South India) and 1 0  (Burma) Independent Parties 
mere ndmiiietered direct,ly by the Surveyor General. Their mapping and 
eurvey areae were npproxinlately the same as those of the recently 
sboliehed Southern and Burma Circles respectively. 

No. 6 (South India) Party. 
Oflce~ i n  chnrge.-Major \V. J. Korman, nr.c., R.E. 

94. General. The party continued the topogra$h 
grnmme in Bastar State and in the Vizaga.patam and East Godavari 
tricts of Madras. Field head-quarters opened a t  Waltair on the 15th 
November and closed on 19th April. 

In addition to  the field work a permanent drawing section w s  em-, 
ployed on compiled mapping in Bangalore. b 

95. Personnel. The strength of the party during the field season 
was 1 Class I, 5 Class I1 and 5 Upper Subordinate Officers and 62 Loweb 
Subordinates. 

One Class I1 Officer left the party a t  the end of the field season. 
96. Areas surveyed. A total of 4,805 square miles of original 

survey was carried out in sheets 65 F,  J ,  K & 0, thus completing the 
modern survey of these sheets. 

Of this, 4,783 square miles was surveyed on the 1-inch scale, and 22 
aquare miles was special forest survey on the - i n c h  scale carried out for 
Bastar State. 

An area of 563 square miles was triangulated in November and 
December, for detail survey the same season. 

97. Field work was organized as follows :- 
A Camp under Rlr. Natesan (Class 11), with Mr. Wilson (Class 11) 

and Messrs. Mustafa Fernandez (U. S. S.) and 33 surveyors, eurveyed 
1,062 square miles in sheets 65 K/13  and 65 0 during November and 
December, after which all these men moved inland to more rnnlariou8 
districts. 

NO. I Crcnzp under Mr. Natesan, with Messrs. Mustafn and Fernandez 
(U. S. S.) and 15 to  18  surveyors, ~urveyed 1,691 square miles on the 
1-inch scale. This cnmp started work in January. 

No. 9 c(rn?p under Mr. Nair (Class 11), with Mr. Wilson (Class II)I 
nnd 1 3  to  18  eurveyors, 811rveyed 1,384 q u a r e  rni le~ on the I-inch scale 
and 22 sc1u:lre mile3 on the 2-inch scale. Thin camp also started work 
in January. 

1Vo. a? Ccm]) under Mr. Azim, I.D.s.M., (U. S. S.) with 5 to 6 Bur- 
veyors sllrveyed 646 qquare miles on the I-inch 8~31e. This cnmp started 
work in November. 

T ~ i a ? ~ w c l o t  ;OW. Mr. Snir  during Noveniher anrl Decembor supple- 
mented the trinnqulntion in 65 F!5 and r; while Mr. shamrtnna was doing 
original triangulation in 65 F 1 and 2. These sheets were p~il,le-tabled 
dnring the 8nmc senson. 

Triangulation wng also carried out for  the re -~urvey  of IcallJ'5r 
Tea Estate. 
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98. The country surveyed included a portion of the coastal 
plain, but ~ i ~ o s t  of i t  was on the plateau to  the West of the Eastern 
Ghgts. The country was usually so thickly wooded as to make survey 
work difficult. The Bailiidila Range in Eastar State,  a160 included in 
the progr;inlrne, is n narrow ridge rising about 2,500 feet above the sur- 
rounding country. I t  contains iron, and a great deal of the country 
round is magnetically disturbed. 

99. The health of the party was not  good and nearly every 
survey or had malaria. 

2 d o r e  taking the field all the men had an anti-malarial course, and 
ry into the ma,larious districts was delayecl as long as possible. Bamber 

oil was issued in large quantities and surveyors were given prophylactic 
doses of plasmoquine. But in spite of all precautione the incidence of 
the disease was not diminished, although possibly it was not so prevalent 
as 'i'n former yea,rs till later in the field season. 

100: Recess duties. Nineteen 1-inch sheets and one 2-inch 
sheet of the current programme were mapped during recess by 3 drawing 
sections under Messrs. Natesan, Nair and Azin~. Compiled mapping was 
carried out throughout the year by 9 sections under Messrs. Drake, 
D.c .M. ,  and Nangia (Class 11) who also dealt with all the party's colour 
patterns. The arrears of con~pilecl mapping were considerably reduced 
a,nd should be completely eliminated by the end of recess 1934. 

101. Map Sales have contillned very poor due doubtless to  the 
general depression. Mr. Clarke continued his agency until his death 
on the 27th July 1933, after which the Map Sales agency was taken 
over by y o .  6 Party. 

No. 10 (Burma) Party. 
[Cnptain G .  F. Heaney, R.R., t o  6-10-32. 

Q/ficer 111 cI~nr~qr.-( 3Tr. J .  Mc('mlicn, nr R . E  , from (i-10-32 t o 3 - 1 1 . 3 .  
l l I a j o r  L JI. Jnclison, I . A . .  troni 4-11-30. 

102. General.-The party continued surveys on the 1-inch and 
&-inch scales in Upper Burma nnd Assnm in sheets 5.3 K and L and in 84 I 
and J. The tield headquarters opened at  Mawlnik on 2 l s t  November 
and closed on 8th May. 

Person?iel.-The field strength was one Class I, 3 C1:lss I1 nnd 4 
U. S. Officers, 30 surveyors, 4 traversers :inti 1 computer. In  atlditiom, n 
Drawing Section under Mr. McCraken, consisting of 1 U. S. Officer :~nd  
15 surveyors and clraftsme~~, remainccl in Jfay~nyo to carry on with 
the compiled m:ipping of the party. 

103. Areas surveyed.- 
3,251 square miles of I-inch original surrey and 29 square miles of 

I-inch revision snrvey in fiheets 83 L. 84 1 and J ;  
75.3 squilre miles of 4 - i~~cl i  o r i~ ina l  survey in sheet 83 K ;  
5,100 square ~nilcs of trinngnlation in sheets 84 F and J ;  
1,138 sqn;ll-e 111iles of tr:iversing in sheet 84 I. 
The trinnglililtiol~ was conuectccl to  the Manipur Mericlional Series 

and the C l i i t t :~gon~  Series and the traverse wit11 triangulation carried 
out by the party. 
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104. Field work wns organized as follows :- 
(7tt)nt) (I).-Mr. D. N. Sahn (Class 11) with 12 surveyors completed 

816 sclntire miles on the 1-inch scale (including 29 square miles of revi- 
  ion of nlodern 4-inch surveys) and 753 square miles on the &-inch scale 
in sheets 83 KINE and SE, 83 L/16 and 84 111 and 5 in the Chin Hills 
and LTpper Chinilwin districts, in Manipur State and in tribal territory in 
the Saga  Hills. 

The country surveyed consists of densely wooded hills and plains, 
with poor comnlunications. 

The 4-inch survey in tribal territory was carried out by surveyors 
S. >I. Buknri and Shiromnni Sharma. They were supplied with hi'"'--v 

--% Police escorts up to the end of January 1933 but, in order to complete 
the work, they were obliged to remain in the area up to the middle of 
Februnry. The inhabitants were friendly and no untoward incidents 
occurred. b 

LRte in the field season, 9 surveyors were transferred from thie 
Crimp to  Camp (3). 

Camp (2).-Mr. F. W. Smith (Class 11) with 12 surveyors complet- 
ed 1,368 square miles on the 1-inch scale in sheets 84 112, 3 and 4 and 
SS J/1 :\nd 2 in the Chin Hills, Upper Chindwin and Pakokku districts. 

The country surveyed consists for the most part of densely wooded 
hills, with small areas of flat country covered with impenetrable kyne 
grass. Comulunications are fair. 

Camp ($).-Mr. C. P. E. Davenport (Class 11), assisted by Mr. 
P. C. Sen Gupta and 5 surveyors, 4 traversers and 1 computer, complet- 
ed 1,096 square miles on the 1-inch scale in sheets 84 117 and 8 and 
84 J / 5  nnd 6 in the Upper and Lower Chindwin districts. L t te  in the 
field season, thie camp was reinforced by 9 surveyors from Camp (1 ) .  

The country surveyed consists chiefly of densely wooded hills with 
poor cnmmunicatione, except along the Chindwin River. This Camp also 
completed the traverse of 1,138 square miles in sheets 84 1/11, 12, 15 
and 16 in the Upper Chindwin ,and Shwebo districts. 

Trir i .npc~nCtnn. -~~es~r~.  P. C. Sen Gupta, Khan Muhammad, A. K. 
Talnpatrn, On En and surveyor Irlbal Muhammad completed the triangu- 
lation of 5.100 squnre miles in sheets 84 F/NW and NE, 84 J/1, 2, 3, 5 ,  
fi rind 7 in the Chin Hills, IJpper and Lower Chindwinand Pakokku 
districts of Burma and in the Luqhai Hills district of Assam. 

105. Recess duties.-Fair rnapping was divided into three 
sections under Messrs. F. W. Smith, C. Y. E. Davenport and D. N. Saha. 
The Cornpnting Section u7as under Mr. Khan Muhammad. All surveys 
were ft~ir mappel1 and all computntiono completed by the end of recess. 

The Drawing Section, under Mr. J .  McCraken, carried out compiled 
mapping during the whole year. 



1X.-MISCELLANEOUS SURVEY REPORTS. 

No. 15 Party (Triangulation and Levelling). 
Oficer.  irr cl~ot.ye.-Licut. I .  H. It. Wilson, n .g .  

106. Levelling of Precision and High Precision done by 
this party is described in paras 30 and 3 1 .  

107. Secondary Levelling was cilr~.iecl out For the Bhakra 
Dam-ation Project (349 miles) in the Punjab States and Punjab 

,,*did Delhi PI-ovinces. 



PART 4.-MAP PUBLICATION AND OFFICE WORK. 

From 1st April 1932 to 31st March 1933. 

X.-INTRODUCTION A N D  PERSONNEL. 

108. Index maps Kos. 3 to 7 ,  a t  the end of this Report, form 
the most important adjunct t o  Y u ~ t  4, as they show the progress of 
publication to date for :dl standard series of modern maps, eecludinu 
transfrontier work. < 

G 
109. Letter press. Apart from Slectio?zs X (Introduction) and 

XIV (annual report of the AIathem,lticsl Instrulnent Ofice), Part 4 is 
divided into three illain Sections :- c 

Sect ion X I  shows all publications and map issues forbthe year. 

Section. XI1  shows all the fair drawing, whether colnpleted for 
publication or still in hand, carried out by the 
various drawing ofices and field parties. 

Sect ion  S I I I  describes the work of the printing and l~iscellaneous 
oiiices, excluding that of' the C o ~ n ~ u t i n g  and Tidal 
Party, whose work is of a geodetic character and is 
published in full in the annual Geodetic Report,. 

110. Personnel. 
Calcutta. Director, Map Publication. 

C 

Uolonel R. H. Phillimore, D.S.O., t o  7-4-32. 
Lt.-Col. F. J. M. King, R . E . ,  from 8-4-32 t o  31-10-32. 

Colonel H. J. Couchman, D.S.O., M.C., from 1-11-32 t o  30-3-33. 
Lt.-Col. C. G. Lewis, O.B.E., R.E., from 31-3-33. 

So.  1 Ur . tc ru i r~y  Office. 1 ' I~oto . -L i t lho.  Offlce. 

O.C. Alr. E. B. West. U.C. Cap t i~ iu  G. \V.  Gemrnell, I . A .  

I I  ,, F. H. C;l-,~ot, to  6-6-32. JIcr !lfryu!.s 9 A S S I P ~ ( L I L ~  Mailccgel'b. 
JLr. S. C o l q n h o u ~ ~ ,  Manager, Litho. 

,, ,, (;. S. A l c l u ~ ~ c s .  ,, C. E'. Uddy, ,, Plloto. to  5-5-32. 

,, ,, J. C.  S t .  C. I 'o l l~t t .  ,, E' K. Val~tlyke, ,, , , from 6-5-32 . 
,, ,, A. F. Alurphy. ,, E'. R. Viludyke, d a s r t .  Ali~uager, l'hot,~. 

to  64-32. 
1)hireullro S a t h  Bo~lerjce, L.C.E. 

Uuui Chat111 Puri.  

A i l ~ l l ~ ~ l  lt:~*l~id ( J l ~ ~ - ~ i d l ~ i ,  n .  i,, 
tram 7-4-33, 

L. ti. J1:~udanua. 

Xirtllal Gltan~lra  Seo. 

Er~yr-cct~irr  y O/fice. 

Mr. A. R. J. D ~ l z i e l ,  Hoad Eugmver. 

,, J .  H. Chorltutl,  ,, ,, Litllo. 
t o  29-11-32, 

,, W. S. Armit t ,  ,, ,, Photo. 
to 20.9-32. 

,, L. J. Vt~llie, 9 ,  ,, Photo. 
frotn31-9-32. 

, . 1 .  J L I  ,, ,, Litho. 
fro111 3.3-33. 

d f c t p  1lecor.ti rrrrrl larrcte O/flce* 
O.C. Capt. C;. kl. Osma.etoo, h l . C . ,  l t . K . ,  

t o  1.111-32. 
,, hlr. E. :i. Alcyer, fro111 2-11)-82. 

31rrthe)t~trticcrl I I L R ~ ~ ~ I L I I L ~ ~ L ~  ( ) f l f C o a  
.\Lr. s. Woo~lhooae. Yuper i~~te t tden t  in cllil.rg~. 
,, K. C . J ~ ; ~ ~ C I J I I I I ,  F. I L . > I . s . ,  v .n . re t . ,  9oc.t 

A88t. $llpdta 
,, A. Lacump, Aaat. Supdt .  
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Dehra Din ,  Director, Geodetic Branch. 

Dr. J. d e G r a a f f  Hunter, M.A., Sc.D., F.Inst. P., C.I.E., to 25-11-32. 
Colonel R. H. P h i l l i m o r e ,  D.S.O., f r o m  26-11-32. 

So. 2 D v n t c ~ i ~ r q  Ofice. 
O.C. hIajor R. R. C. Meade, I .A.,  to 21-4-32. 
,, Lt.-Col. A. H.  Gwyn, I .A.,  

fro111 22-4-32 to  19-7-32 

,, Mr. V. W. Morton, from 20-7-38. 

11 ,, A. A. Graham, to  27-4-32. 

,, -muddin Ansari, B.A. 

,, h. S .  Flanhara Iyer, from 2s-4-32. 

U.8. blr. L. D. Joshi, to 11-7-32. 

. ,, A. A .  S. RIatlub Xhmad, fro111 11-7-32. 

Forest Mup Ofice. 
C.D. RIr. 0. ?;. Pushong. 
U.S. ,, B. B. Shome, from 13-10-38. 

Cowzptcting & Tl f la l  PnsBt!/. 
0. C. Lt.-Col. A. H .  Gwgn, I .A . ,~o  24-6-32 and 

from 20-7-38 to 12-11-32. 
., Captain Bo~nford, R.E.,  

from 96-6-32 to 19-7-32. 

Piroro. -%I ~ c w .  &'ele(lr~o~t. 

JIr. A .  Franc~s ,  to  22-10-32. 
,, S. C. Amtoou. from 23-10-32. 

Simla. Director, Frontier Circle. Bangalore. No. 6 (South India) 

C o l o r l e l  H. J. Couchman, D . S . O . ,  
Party. 

M.C. ,  to 23-10-32. V . C .  JIajor \V .  J. Xorlilai~, 11.c.. R . E .  

,, S. W. S. Hamilton, D . S . O . ,  I I  Mr. -4. J .  A. Dralre, n.c.11. 
f r o m  24-10-32. ,, ,, E. N.  Natesan, B.A. 

_Vo. (i Drsrctui~lg Of lee .  ,, ,, hI. D. Nangia, B.A. 

O.C. Lt.-Col. F. B. Scott, I.A. ,, ,, &I. R. Nair, B.A. 

SURVEY SECTIOX. ,, ,, E. R. Wilson, B.A. 

I1 Mr. H. T. Hughes, to  17-4-33. U.S. ,, hIuhanlmad Abdul Aziu~, I. u.s.31. 

,, ,, &I. M. Mudaliar, N.A., from 20-6-32. ,, ,, K. B. Rluthanna. 

,, ,, Chom&uri Mold. Aslam, B.A., ,, ,, RIuhanmmad RIustafa. 
from 8-4-33. ,, ,, A .  Shamanna. 

U.8. ,, Imam Din, (Retired from 1-7-32). , ,, C. H. Fernandez. 
,, ,, H. Narasimhamurti Rao, B.A. 
,, ,, YidyaDharChopra. Maymyo. NO. 10 (Burma) Party. 
,, ,, Lalbir Singh, C . H .  

O.C. Captain G. F. Heauey, R . E . ,  to  20-7-32 and 
ARMY QECTIOS. from 22-8-32 to 6-10-32 

Lieut. T. A. Whitmarsh. ,, AIr. J .  RIcCraken, ~ I . B . E . ,  from 21-7-32 to  
21-8-32 and from 6-10-32 t o  3-11.S2. 

Shillong. Director, Eastern 
Circle, 

Lt.-Col. U. M. Thompson, I. A., 
to 21-10-32. 

O o l o n e l  J. D. U a m p b e l l ,  D .S .O . ,  
f r o m  22-10-32. 

No, 5 D).nruirrg Offlce. 
O.C. Mr. 1'. Simpson. 
I I  ,, C. T. Hurley, fro111 1-10-33. 

U.8.  ,, Janam Raj Chibbar, from 16-11-32. 
,, ,, llohini Kumar l'alapatra, u .A. ,  

to  28-8-32, 

,, ,, Sardar Bhagmant Prakash hlnthur, n.sc, 
to  30-9-32. 

,, Major L.  H. Jackson, I.A.,  from 4-11-32. 
11 Mr. J. RIcCraken, M.B.E.  

,, ,, F. W. Smith. 
,, ,, C. P. E. Davenport from 34-32. 
,, ,, D. N. Saha. 

U.S. ,, P. C. Sen Gupta, B sc. 
, , , , Khan hIul~aiumad, c.11. 

,, ,, A. K. Sen Gapta. 
,, ,, A .  K. Talapatla, B.A. 

,, ,, 011 Ba. 

S o .  7 Dr.rcruirrg Ofice 
(nbolislred 9th JriI!/ 1932). 

V C. Lt.-Col R. Foster, I.A., to 9-7-32. 
U.S. Jlr .  Jluhanimad Kudratullah Khan. 

to 30-G-32, 



XI.-.PUBLICATIONS AND ISSUES. 

11 1. 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 vnrious preases, Table I1 shows the progress made in 
publication of modern topopapl~ical  maps, and Table I11 shows the more 
important letterpress publications. 

Table 1 (a)--Maps published at  Calcutta, dur ing the year 1932-33. 

Revised ->7 New editions, Number of Value, 
Class of maps. Scnle, publicn- new edi- copies 

tions. tions and printed. 
Rs. 

reprints. 

O E N E R A L  M A P S .  i 
- 

8 

Departmentnl.  
I ... lltaps of India ... I V ~ r i o u s  1 1 2 1 5,3;4 1 8,989 
! 
I 

I 
G E O G R A P H I C A L  M A P S .  I I 

India and hdjaccnt Countries 
Series ... ... 

La  Carte Internationale du 
... 3fonde ... 

1:l million 

1:l million 

T O P O O R A P H I C A L  Y A P S .  I I 

S P E C I A L  M A P S .  

AIencauvre and Radius maps ... 
City & Town Guide meps ... 
Provincial maps ... ... 

... Index maps ... 
11Iiscellaneous maps ... 

Quarter-inch, Modern ... 
... I (Provl.) 

I"= 1 mile 
various 
Ditto 
Ditto 
Ditto 

I"= 4 mile! 
Ditto 

Half-inch, Modern ... , 1"=2 miles 
One-inch, Modern ... / I"= 1 mile 

,, (Prely.) ... I Ditto 
,, (Provl.) ... I Ditto 

Old style maps ... ...' Various 
, 

I I 1 - -- I I-- 

Total ... ' . . . .  I i 729 ; 66 i 242,899 1 55,730 

Grand Total ... I 1 978 1 603 813.021 )5.09.220 
C 

I I I I I 

...... ... Total 1 1 249 ( 437 1 370,122 1 4.63.4QO 

Extra-departmental .  

Maps ... ... Varions 1 380 / 136,418 
Pltans nnd diagrar~ls ... 1 Ditto , 110 197 1 61,327 

... Illnstrntio~~s ... ...... ... j 20.092 
11Iiscellaneous ... ... I  ...... , 42 / 12 / 25,062 

I 

41,817 
7,517 
4,437 
1,969 
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Table I (6)-Maps published at Dehra ~ ; n .  

Class of maps. 
Value. 

Rs. 

Total ... I ... 1 66 1 112 ( 54,921 1 24,686 

Centonme~lt maps ... 
Forest maps ... 
/ 

,~~t'cellaneous ... 

Forest maps ... I 49 1 ... 1 4.418 / 5,808 
I 

- 

3 

I Xxtra-depavtptrei~ tnl.  

Maps 
J ... I Various 

34 / 5 40,320 ... 

Total ... I ... 1 181 1 15 ( 68.811 1 25.605 

3,528 

1,673 

49,720 
I 

Various 2 9 

1 I 1 28 

Grand Total ... 1 ... 1 247 1 127 1 123.732 / 50,291 

,, 

Plans and diagrams 

Charts ... ... ... 

Table I(c)--Maps published at Quetta. 

47 I 55  

... 98 

... 

19,341 

10 1 4,733 

Clafis of maps. 

Mnps ... ... 
Plnns and d i a g r ~ m s  ... 

... For~na 1 

... ... Total 1 1 81 ( 20 / 18.721 1 3.808 

I Llepni.tmet~tal. I 

... P l ~ n s  nnd diagrnnls 

... 

Grand Total ... I ... I I .  179 1 24 1 26,843 ( 6.705 

Scnle. 

Total . . . I  ... 1 98 / 4 1 7.122 1 1.897 

I E.1.f vn.rlcprc~t?rtcnt~( 1 .  I 

New 
publica- 

tions. 

620 

278 

999 

Various 

,, 

I t  

, 

, 

Value. 
Rs. 

Reprints 
and new 
editions. 

Number of 
copies 

printed. 

4 4 

18 

36 

33 

2 R 

4 

... 

... 

8 

2 

405 

3,111 

3,606 

8.548 

4.760 

989 

1,616 
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Table I (d)-Maps published at Murree and ~eshawar,  

I Departmental. I 
Plans and diagrams ... Various ' . ... 6,591 5,077 

Clasa of meps. 
New 

publica- 
tions. 

Scale. 

... ... ... Grand Total ... I I 1 9,213 1 6,154 

3 1 ~ ~ ~ s  ... ... 
Plans and dingrams 
Charts ... } 
Forms ... 

Table 11.-Abstract of Modern Topo~raphical Maps. 

Reprints 
and new 
editions. 

TOW . . . I  ... I ... j ... i 2.6221 1.077 

Number of 
copies 

printed. 

84% 

c 

228 

One-inch Half-inch 
maps. maps. 

NOTES.- 
Cct1cuttsc.-In addition t o  the work shown in Table I(n1, 122,488 

copies of 330 maps were griddecl during the year. 
Dehrrt Dfin.-In addition to the work show11 in Table I(b), 2.987 

prints of 635 originals, consisting of plane-table sections, tri:~u,aul:ltion 
charts nnfl  pamphlet^, and  forest maps were printed. 

Bangn1orr.-On the  abolition of the Southern Circle on 13th 
April 193.7, the publication of maps ceaeec-I in Bangalore. I n  previous 
years t l~ese  mere s h o v n  in Table I ( c ) .  

Value. 
Rs. 

Vnriolls 

. . . . .  

Quarter-inch 
maps. 

Topogrnphic~l maps published in 1932-33 

Do. do. published in previous 
years 

Table 111.-Letterpress publications. 

... 

... 

... 

... 

(a) PUBLISHED AT CALCUTTA. 
1. General Report of the Survey of India. 1930-31. (4501." 
2. l f n p  Publication nnd Ofice Work Report. 1930-31. (260). 
3. IInndhnnk of Tnpngrnphv Chnpter I (5th Edition). (750). 

1,622 

1,000 

T o t ~ l  published ...I 3.351 1 913 315 

I ... Number of sheets in India / 6,218 1 1,630 1 450 

4. Dep~rtrnentnl paper K-0.15. i180). - 
Xamhera in brackete efbr each item denote the number of copioe printed. 

16 

299 

141 

3,210 

4 2 

871 
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Table 111 (Concld.). 

5 .  List of maps published,-issued monthly. (5,700). 
6. Alphabetical Index to names on Cu lcu t t~  and Howrah Town Guide Map- 

T ~ p e  Indicator Edition. (100). 
7. Survey of India Notes,-issued monthly. (3,000). 
8. Correction slips to Handbooks of Topography, Type Table, Border Specimen, 

Conventional Signs, etc. (67,423). 
9. Government of India and Circular Orders and Circular Memos. (1,900). 

10. Calendar for 1983. (2,100). 

& 
34- 

,a ( b )  I n  hand at Calcutta. 
I. General Report of the Szbrvey of Ind ia ,  1931-32. 
2. IlIap Publication and  Ofice Work Report, 1951.99. 
3. Handbook of Topography Cl~apter  V (4th Edition). 
+? Index to Annlial Reports of the Sr~rvey of Ind ia  1904-05 to 19?6-27 co~~ipiltvl 

bq Lt.-Col. A. H. Gzuyn, I.A. 
5. Price list of maps. 
6. Correction to Hnndbook of Topography, Conventional Signs, kc. 
7. Government of I n d i a  a n d  Circular Orders. 

( c )  PUBLISHED AT DEHRA DUN. 
1. Geodetic Report Vol. VII.  (350).* 
2. Record Vol. XXIII .  (Report on No. 24 Party Sind Rectangulation). (350). 
3. Auxiliary Tables, Part  V. (200). 
4. Tide Tables for the Indian Ocean, 1933. (1,500). 
5. do. Bombay 1933. (1,000). 
6. do. Rangoon 1933. (950). 
C 
I .  do. Hooghly 1933. (175). 
8. do. Hooghly (Signah, Lights, kc.) 1933. (900). 
9. Adbndum to Special Publication No. 2. (200). 

10. Departmental Paper No. 14. (150). 
11. Professional Paper No. 27 (on Gravity). (360). 
12. Annual Provision and Maintenance return of 25 Districts. (2,500). 
13. Pamphlets for the use with medicine chest. (200). 
14. Lists of Bench marks and Schedule of bearings. (8). 
15. Correction slips to Routes in Western RimLlaya, Levelling Pamphlets, 

F. 19. 0. C~talogue,  kc. (2,580). 
16. Triangulation Pamphlets. (2,000). 
17. Miscellaneous. (816,231). 

(a)  I n  hand a t  Dehra Diin. 

1. Geodetic Report Vol. VII I .  
2. Handbook of Topogrnplly Chapter XI I .  
3. Tide Tnhles for the Indinn Ocean, 1934. 
4.  Ann~tn l  Provisioit nnd ilfniiitetinnce retz~rqi of 23 Districts. 
.5. Addrntltiiil to Roiites in Wesler~i Hi~)~irln?ln.  
6. Addoir/itni to Levelli?iq Pnnipl~lels. 
7. Addciidicn~ to  Trinnqulnfioii Pninplrlets. 

112. Map Issues. Table IV infra shows the  total number of 
mapr issued by the Survey of India during the year. Following this 
tahle is a dingrain showing the progress of map s:~les during the last six 
3'enl.s. The total n l i ~ l b e r  of copies sold by the entire Department during 
the past pear urns 540,635, value Rs. 3,10,456, against 559,432, value 
RR. 3,72,024, sold during the previous year. 

The total number of depnrt~nental  maps sold (luring the year by the 
Map Record n ~ l d  Issue Office was 184..551. This represents a decrease of 

- -p - -- -- - C- 

Numbers in brackets after each item denote the number of copiee printed. 
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3,901 or  about 27; on the previous year's figures. Considering the pre. 
sent allround economic depression, this slight fall is negligible. The 
number of copies issued to the Army and Royal Air Force increased by 
7,857 and eales to  the public by 13,413. Accordingly sales of depart- 
mental maps show an increase of Rs. 8,914. 

As regards extra-departmental maps, the total number of copies sold 
during the year by the Map Record and Issue O5ce was 238,030. The 
number of copies issued to Government Officials (including the Army and 
Royal Air Force) was 171,452, being an increase of 36,832 over the 
previous year's sales. Sales to the public, however, decreased- 
ably. This also is attributable to t,he prevailing trade depression. \ 

Strict economy was observed in the free issue of complimentary 
copies oE maps. The total number of free issues of departmental maps 
during the year was 14,031 against 21,250 issued during the preuous 
year. This shows a reduction of about 34% in the course of a jngle year. 

' 
32,571 copies of maps, value Rs. 51,946, were transferred to the 

Circles for stock and issue. 

FREE 
IS8UEE. 

- 
Number 

of 
cope8, 

14,031 

3,756 

15.661 

...... 
723 

. . , .a.  

...... 

...... 

27O 

...... 

...... 
6,591 

...... 

...... 

1,%* 

...... 
lfi9 

...... 

--- 

Table 1V.-Maps issued by Survey units. 

ElALEEl. 

T O ~ S  , nano 1 m,ar I mine 1 i,so,syl I v4.m / ~ n 5  j 540.635 1 3,10,4s 1 4 % ~  

! 

D=Depnrt- 1 GOVERNXENT PUBLIC. 
O '~~CIALS.  

Y=Extra. 

TOTAL 

depnrtmentnl. I 
Number 

,$, 
Sale 

 aloe. 

a;. 

2 0 3  

58,102 

11,865 

27,445 

379 

...... 

& 

...... 

1,616 

1,014 

...... 
987 

2.5 

...... 

I 

1 Number 

vmlue. / co%8. 
Rs. 1 

750 

..... 
4.27s 

. . . . . .  

, 3 2 2  

4,407 

4,349 

3,788 

. . . . .  

...... 

223 

...... 

1, l lS  

441 

, . . , .  

9 . 3  

. . . .  

. . . . .  

' 6 

8,494 

2,143 

6,042 

287 

...... 

298 

...... 

806 

11; 

...... 

2.3 

...... 

40,836 

6fi.578 

1.101 

1,133 

147 

..,,.. 

131 

...... 

Inti 

1,069 

...... 
56 

I 
- 

..... 

1 2 5  

16,.lOl 

2,571 

65,300 

. . . . .  

...... 

1?U 

. . . . .  

976 

829 

... 

?..Yii 

... 

Shillonc D , n-- -.I,  11u; 

x .  
~ R J ~ Y , '  r, 

' 1 5 1  

238,030 

5.992 

100,209 

194 

...... 

308 

...... 

1,162 

5,123 

...... 
2,022 

19 

...... 

Cdctitta D 1 6 

X 15:v.OCR 45,201 

I k h m  I)~III D I .5,873 
I 

17,615 

1 .; 1 ?n 

I 
156 / 323 

I 

I . .  

' ' 2.w ' 1 , G I  

I . 

Simln D 

9 

Murree ("A" 
Company) D 

X 

Qnettn ( "  F: " 

X j . .  
- - -- 

42.9 

. . . . .  

I ,  

. . . .  

4 7 1  92 

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

128 

. . . . .  . . . . . .  

Comwny ) I 8 0 )  
192 

X 3.225 / $56 

Perhiwr~r (So. I 
. . . . . .  1Q Pnrtpr D / . . . . .  

I 
X 1 . . .  

Bnnqlorr D 1 13 I Q  

XI . . 
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PROGRESS OF MAP SALES 

Rs. 

Extra Departmental. 

Departmental. 

The above diagratu represents the aggregate sales of the whole 
1)opartment. 

113. May Record and Issue Office,-The most ill~portatit 
function of the Map Record and Issue Ofice is to  be able to supply maps 
co1.rectIy and expeditiously. To  be in :I l~osit ion t o  do  so, i t  is most 
important that  this office should not  be caught out-of-stock of any pub- 
lished map.  For this reason :I c o n s t n ~ ~ t  verification is being carried out 
allnost continuously tllroughouf the year, and any  discrepancy be tween 
~ctlu;ll stocks ant1 ledger figures is imlnediately ac1,iustecl. 
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The Army is still the largest customer of this office. From a 
clueeificnlion of sales carried out during the year under review, it has 
been sscer tn i~~ed  that the Army accounts for  527  of all sales, other 
uovernnlent deportnlents 26:: and the public 22%. n 

A renrrnngement of the Map Store Room was carried out nnd a 
chart showing the locittion of the various sheets was prepared for easy 
reference. 

The 11lap ulouuting nlachine worked very satisfactorily. The totill 
number of ulilps ~nounted during the year was 63,465 which repretlents (I 

Y L I V ~ I I ~  ot' r o u ~ h l y  Rs. 31,732 over the cost of I~ilnd mounting. gost of 
the ~niips supplied to  the Army are now machine mounted on clouib.. r 

The maximum speed of the map ~l lour~t ing machine has increased to 
32.5 copies an hour. Further i~nprovements to the machine are being in- 
vestigated with n view to increasing the speed. 

The new Catalogue h:is become very popular and a large numb& of 
up-to-(lute copies are being issued every mollth. L 

SIessrs. Sifton Praed & Co., the Map House, London, were appointed 
:\gents for the sale of the Survey of India lllaps during the year. Severid 
new agents wthre also appointed in vilrious parts of India and they have 
heen ins trul~iental in further popularizing Survey of India maps. 

A list of :\gents for the sale of maps will be found among the loose- 
leaf notices in this report. 
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Ntiiliber of Present 
col.)ies Fnce Y:I luc 

in  stock. Rs. 

Table V. Stock of Maps. This table gives the stock of maps as it  stood on 31st March 1933. 
- -  

MAYrUIYO. I BANGALORE. 

C,lnss ot mnps. 

- 
. & 

l / 2 N  Southe111 Asia Series . . . 
1 !;\I lridin and  Adjnce~it Countries ... 

CALCUTTA. DEHRA DON. 

I 
Number of 1 Present 

copies .Face Value 
i n  stock. I RS. 

I 

118 1 , 266 

I 
1,576 1 2,554 

! 

Kuurber of 
copies 

in stock. 
-- 

8,262 

38,563 

' 1!N Cnrtc In te rnn t io l i~ le  du  Rlonde I 5,948 

Two-inch maps  ... ... 

S H I L L O N G .  SIJ ILA.  

I 
Number of l'rcsent Sl1111ber of Present 

copies 
in  stoclr. ill stock. Rs.  

104 

... ... 354 551 
I 

328 i 656 
I 

7,496 / ld ,5GY 
I 

50,492 1 75,813 
! 

11,991 1 23,652 
I 

7,988 / 11,054 

458 1 521 
I 
I 

267 1 582 

I 
11,542 i 24.526 

128 I 264 

12,276 ) 14,174 

, . . - - - - - - 
I 

101,659 / 1.68.0110 
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Face Value 

Rs. 
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~ h d  Guide). 
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J I i ~ c e l l ~ n e o u s  rrlaps . . . . . . 
-- - 

... 

177 i 266 76 
i 

351 1 623 
! 

23,973 I 34,460 

4,690 / 9,380 S5Z ! 1,514 
I 

3,142 4,71S 1.077 1 1.6titi ' 204 64 1 
122 

I 

665 ! 1,165 39 

304 i 763 292 1.967 

... 2 0 44 ! ... 
188 ( 196 4 3 :!I6 

! 
~ ~ - - ,  ~ ~ 

33,629 33,520 5,241 10.098 

I 
352,176 1 7,01,167 

361,945 3,83,718 

16,682 34,913 i 5,523 23,108 
i 

44,165 1,15,480 

6,381 

7 6  
- - - -. - 

13,130 

59,231 
- -- . 

2,077.123 88,34,726 





XI1.-WORK O F  DRAWING OFFICES. 

114. Tables VI t o  VIII give an abstract of new maps, reprint8 
and new editions completed for publication as well a,s those in hand 
during the year, for the whole department. 

115. No. 1 Drawing Offlce, Calcutta.-The Engraving Sec- 
tion was separated from No. 1 Drawing Office from 1st April 1932 and 
formed into an independent office under the Director, Map Publication. 

Extra-departmental maps   re pared during the year included, an 
8-mile %sd rnap of Hyderiibltd for tlie H~deriibiid Government, 16-mile 

,Province maps for the Rail-Road Enquiry Couluiittee, Census nlaps on 
various scales for tlie 1931 Census and a 32-mile wall map of India for 
the Imperial Council of Agricultural Kesearch, for display a t  the U'orld's 
GraibExhibition, Canada. . 

116. 3he  Engraving Offlce, Calcutta.-From the l a t  April 
1932 this ofice ceased to  form a Section of No. 1 Drawing Ofice and was 
reconstituted as a separate unit under the Director, Map Publiciition. 

The Copper Plate Printing Section, which had been separated from 
the Engraving Office in 1928 and placed under the control of the Photo.- 
Litho. Office, was retransferred to the control of the Head Engraver. 
This reorganisation is due to  a reversal of the policy initiated in 1928, 
by which it  had been proposed to substitute brush drawing for en- 
graving. 

Two experiments have been c:~rried out with succeus. 
(i) The preparation of the negative for n section paper plate by 

the ruling of lines on powder-coated glass supplied by the 
P h o t o . - ~ i t h o .  Ofice. 

(ii) Instead of tracing the \vork from a pattern on to celluloid 
and transferring it  by hand to the copper plate, the pattern 
is now transferred by a modified helio process in thc Photo.- 
Litho. Office. which ensures an exact reproduction, not possi- 
ble by the old n~ethod,  and a considerable saving in time and 
labour. 

117. No. 2 Drawing Ofice, Dehra Dun.-since the aboli- 
tion of the Central Circle and KO.  3 1). O.,  this ofice has been responsi- 
ble for the compilecl mapping of the old Central Circle area, less the area 
allotted to Xo. 5 Party, whicli was transferret1 to the Eastern Circle. 

Besides the normill mapping in Persia, Tibet ant1 the Andnman 
 island^, which is re~jorted in T:~bles V to VII. tho ofice completed the 
laat A-inch sheet of Nepal. The 8-u~ile nlap of Kepiill commenced in 
1930, is nearing conipletion :iud will replace the preliminary edition 
publifihed in 1928. 

A work that ul;l~ new to tlie drilltsnlen was the revi~ion of sheets 
63 A/G, 10, 11 and 24 from the  air  photograph^ t'aken by the I~ldian Air 
Sur~oy :~nd Tra l l~~ ,o r t  (:onlpnny for 16-inch eettlenient u~nps The detail 
required for ~ n n p p i n ~  wiis inked np on nilrectified contact prints on a scnle 
of about 6 inches to a mile. 'l'hesc were then reduced by p;~ntagraph 
and proportional colllpass direct on to n projectetl sheet on the 14-inch 
scale, on which all ground control points had been plotted, and the re- 
duction inked up in colours foruldd the original compilation. 
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For the revision of sheet 63 E/2 a different method was employed, 
Unrectified prints were inked up and bleached ; photographic reductions 
of theee, printed on celluloid on approsinlately the l-inch scale, were 
rectified individually to  plotted control points on a la-inch plot sheet 
and the detail drawn by means of a rectifier designed by Major H, R. C. 
Meade, r.a., and constructed by the Geodetic Brauch workshops. 

To  Have time and labour the compilation of sheet 63 El14 ie being 
carried out as follows. The contact prints are inked up, bleached and 
pinned up  on a board in groups of uncontrolled mosaics. Each moeaic is 
limited to about 50 photographs, or about 29 square miles, so &at they 
can be fitted together by marginal detail. These are then reduced by,  
photography to  the 1)-inch scale and mosaicked to fit the control of a 
projected and plotted sheet. Drawing blue prints are liiade from this, 
one of which is inked up  in colours to serve as a permanent coppila- 
tion sheet. 

Contour charts were prepared for  the Bahawalpur brea of the 
Sutlej Valley Project, where the levellin: had to be revised. Twenty 
charts out of 63 were completed and sent kor publication to 'El Company 
a t  Quetta during the year. 

118. The Forest Map Office, Dehra ~un.- his office con- 
tinues to work for all Local Governments except Assam, Bihiir and 
Orissa. The main work of this office was the fair drawing of working 
plans for various forest officers ancl upkeep of their office copies. 
During the yenr stock ledgers of all forest maps were completed. 

110, NO. 6 Drawing Oflice, Sim1a.-Survey Sectio?~. The 
following work was done in addition to that reported in Tablp, I11 :- 

Inclexes.-A large number of miscel l a n e ~ ~ ~  indexes were 
prepared. 

General.-The Frontier Circle records were received, arranged 
and indexed. 

Army Section.-During the past year, the Army Section has dealt 
with the compilation, drawing and reproductions of maps and plans 
(mostly Secret and Confidential) for staff' purposes, internal security, 
Staff College instruction for Army Headquarters, Commands and various 
other Government Departments. 

Tlie Establishment consists of :- 
1 head draftsman. 
5 permanent draftsmen and personnel of the lithographic print. 

ing presses. 
During the yenr the output has far  exceecled that of previous years, 

and work of this section is steadily increasing. 
In  aclrlit'ion to the normal routine work, 7 British other ranks were 

trained as draftsmen for employment by the army. 
The various Departments for whom work was executed include : 
General Statf' and Commands, A. G's Branch, Q. M.  G'B Branch 

M. C f .  O., Foreign and Political, Ctoverurnent of India Press and the 
Survey of India. 
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Table VI.-New maps. 

I References. I 
Scales :-2-inoh means r inches to 1 mile. 

r-mile .. 1 inch to r miles, 

1/M means 1 : 1 million or 1,014 ~ n c l ~ e s  to I6 miles. 

1/2M ., 1 : 2 million or 1.014 ., ., 32 ,, 

(a) Revised rditions, new conlpilation. 

( h )  Includes t ,no revised editions, nexv compilation. 

(c) Includes o11c reviscd edition, new compilation. 

((0 C'alcntta ~k Howrah Guide Map, scale 3 inch = ' I  ~ n i l e  (Bc- 
viscd edition). 

( e )  Rall~chint,%n : I 'unjah: Kashnlir ~ n d  Jamtllrl ; r. I'. and 
Delhi ; Hnr~na .  

(f) 128-mile India, engraved crlil ion. 

(g) 64-inch n l ~ e  shcrt n ~ ~ d  16-inch fourteen shccts. 

( h )  64-inch five sheets and 16-inch thirteen sheets. 

( i )  Lioml~ay, Dclhi and Luckuow guide maps. 

( , j )  4.incl1 map of I u d a v  mining Ieasc area. 

j k )  4-inch houndary plot for tlic Forest Dcpa~,tment. 

( 1 )  Oficc copy correction for the Laud Rccords 1)epartmenl. 
and Military. 

(7,)) 6-inch Hrnares guide map. 

( n )  Ridar Fort guidl- map on scalc PO0 feet to 1 inch. 

( 0 )  8-inch Gultlarga Fort  gr~ide  Map. 

Table VI1.-Miscellaneous. 

No. 10 (Burma) Party- 
r x 1 . t ~  shrcts exan~ill l~d and corrected ... 14 ... ~lrc-n  c o m l ~ ~ ~ l c d  for Forest Drpar tmc~l t  ... 4 ... ... itlap mo~tlrling (l3oolilets) 31:i 
Gridding shccts for J l i l i t a ~ y  t.raining ... .-. 30 

.- .- - - - - - 

Foreet Map Office- 
... ... ... Star~tln~,t l  indircs col~lplctctl -12 

... M:[:'~~stlm~cI ccolnul~cd for isanr 93 

... ... Areas extractrrl. No. of shccts :i7 

... ... ... Originnls corrected 1 9  
No. o l  s11cc.t~ passcd for puhlicnl io11 ... . . a  1 71  

No. 6 Drawing Office- 
... ... Party shccts examinccl and correclctl 22 
... ... ,, Sprrial 3lalj 1 ... .. ... i d  1 :  1 

# 

No. 1 Drawing Office- ... O~iginals  corrected against press order proofs 163 
JIo'vaics (congregated rough mapa prepared for ~ ~ l l o t o -  ... ... ... graphy) ... 97 ... (;rid originals scrutinized and corrected HZ ... 

... Grid cutt ing points on originals dran.11 or chcckctl 02 ... ... &I iscellnneoas cases ... 319 ... Extra-departmental  maps prepared 3.1 ... 
No. 2 Drawing Office- 

Ori '_ ' i~~als  corrc~:tcd against prcuw ortlr:r 1ll.oofs 11 ... ... Published charts corrc~cted l ~ y  ha11t1 ... 3,000 
I'arty sheets exnmil,cd, corrected and snl~rni(tc.d (or ... ... publication , . . :!G ... 

M O H ~ ~ C H  (c:ougcgatcd rongh ~ n a ] ) ~  [~rcparcd f01. photo- ... ... ... graphy) 3 ... 
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Table VII1.-Re-issues 
Kepri~zts-No chunye.9 ~ I L  frhap. ,Vew editions-Slight alte~nations. Revised editions-Considerable changes. 

' 

No. 1 Drawing Office 
including Engraving 
Office- 

... ... Reprints 

... Se\v  editions ... 
. . . . .  Revised ... 

No. 2 Drawing Office- 
Reprints ... ... 
New editions ... ... 

No. 6 Drawing Offioe- 
Bern editions ... ... 
Revised . . . . .  ... 

NO. 6 Drawing Officre- 
Nerr editions ... ... 
Revised . . . . .  ... 

No. 10 (Burma) Party- 
S e r r  editions ... ... 

... Revised ... 
S" 

Forest dap  Office- 
... ... Reprints 

... ... S e w  editions 

... . . . . .  Revi~ed 

Total. 1 67 

JIODERN l\lhl'S INCLUDING PRET,IMINARY EDITIONS. 
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~111.-PRINTING AND MISCELLANEOUS. 

120. The Photo.-Litho. Ofice, Calcutta.-The second offset 
machine and offset press from Dehra Diin were received and erected 
during the year. One Hoe flat-bed machine ( 2 6  inches x 19 inches) 
purchased in 1902 was sold to ~ n a k e  room for the machine. 

A new engraved 45' single-line screen, 40 inches x 32 inches, 
Was imported at the beginning of the year. I t  was manufactured by 
Messre T. E. Brown & Co. Ltd., Leicester, to the order of Messrs Hunter 
YenroseJltd. The use of this screen has improved all Cints and layers, 
particularly in work exceeding 24 inches x 22 inches. Previously, diagonal- 
line screens were prepared by photographing a cross-ruled Levy screen 
with a suitable narrow oblong stop placed between the lens combination. 
Thou(gh results were satisfactory up to 24  inches x 22 inches, beyond this 
size it became iinpossible to cut out entirely the image of the crossing 
diagonals and the resultant lines on the negative were uneven. Good 
cross-lined screens have been prepared by the powder process from this 
new dingonal-line screen. 

Some drawing blue prints have been supplied towards the end of 
the year from lithographically combined mosaics. An improvement in 
accuracy and out-turn has been obtained by replacing the single crossed- 
line diaphragms of the McLeod Bar microscopes by double crossed-line 
diaphragms, the lines of which are .03 inches apart. 

Cost and out-turn of Photo.-Litho. Office are given in the following 
table. Out-turn compares favourably with past years. There is a con- 
eiderable drop in expenditure on account of retrenchment and the curtail- 
ment of capital expenditure on replacement of obsoIescent plant. Value 
of work done is less than the previous year on account of smaller prese 
orders. 

COST AND OUT-TURN O F  PHOTO.-LITHO. O F F I C E .  
- -- 

' .\IAPS PHIN'I'EII. 

pulled. 
rates. 

- -  ~- . .. . . - -. - 

I I 
Rs. Rs. 

I I 

INDEI3ENDEXT OUT-TURN OP' TIIE l'I<OCESS ENCfKAVIi\'Ci A N D  
TYPE PRTUTISG SECTIONS. 

'1'Y 1'1.; IJHIN'l'IN(; SECTION. 

. -~ - - - - -- . . -- 

Itell]' Or I 
LlnKPS 

('npies I tnpresaiol~e 
pnh]isllrd, I 1lrinted. i pulled. 

I i 

I'ROCESS EN(;HdTTIS(; 4EC"rIUS. 
- . ~ .. -. -- 

. -  I 
- - -- - ---- 

I I 
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7 1 PRINTING AND MISCELLANEOUS 

121. OUT-TURN OF ENGRAVING OFFICE COPPER PLATE 
PRINTING SECTION. 

IMPRESSIONS PULLED. 

I I I ! 
Photogravures. Chroruo Paper. , Transfer. Miscellaneoue. i Total. 

I I I 

122. Photo.-Zinco.-Section, Dehra Dun.-One electric whirl- 
ing machine f o r  coating and drying helio plates was received arM erect- 
ed t o  replace the old hand arrangement. The  new machine is working , 
very satisfactorily and a greater out-turn of sensitised plates is now 
obtained. Owing t o  retrenchment of establishment, two rotary offset 
machines and one duplicating press were transferred to  the Photo.. 
Litho. Office, C~ilcuttu, and one ro ta ry  machine and one duplicatingpress 
with electric plant t o  " El1 Comp;lny, Quetta. 

One new graining machine was received i ~ n d  is now in use in the 
Graining Section. The remaining rotary machine ancl duplicating press, 
together with three flat-bed hand presses, have all been kept busy during 
the  year printing Forest and Cantonment maps, diagrams, the Bhakra 
Darn Project Sheets and Indexes and Charts for the Geodetic report. 

123. No. 18 (Air Survey) Party, Peshawar and 
M ~ r r 8 8 . - T h e  reproduction section was euiployed on rniscelluneou~ 
work fo r  Sor the rn  Command H e a d ~ ~ u a r t e r s  and on normal reproduction 
work for air survey co~ilpil. '1 t '  1011. 

Oue s p e c i ~ ~ l  ulirp was procluced for Headquarters Peshii~. ar District 
and one for  Heuclqu:i~.ters S o .  1 ( I n d i a n )  Group, Royal Air Force, in 
co~lnectiou with opel.ntions. 

124. ' E ' Company, Quetta.--The reproductioll section ha8 
been regularly erl~ployed throughout the year. 'rhe voluuie of extra- 
depnrtment:~l work h:~u soniewliat decreased, but there has bee11 un in- 
crease in  departmental work. Kxtru-departmental work is nlninly from 
local sources but work haa been received from such distant places as 
Lahore and Mysore. 

A good deal of the work ha9 heen printed on the rotary offset 
machine which was installed last year and is working very satisfactorily. 
During the year part of the nfice has heen re-designed to  for111 n large 
plan rooul and c,llllera roo111 capable of taking a 48-inch lens. A t  present 
the  only lens availnhle is 11 25-inch Cooke Process lens by Taylor and 
Hohson. Thear improveuientr will increase the scope of 
the unit very considerably. 

Reproduction of originals received :- 
In one colour ... ... ... 132 
In two coloura ... ... ... 23 
In three .. ... ... ... 47 
In four ,, ... ... ... 2 -- 

TOTAL ... 194 -- 
Vandyke and Helio plate8 prepared ... ... 827 
Printe pulled ... ... ... 29,268 



X1V.-MATHEMATICAL INSTRUMENT OFFICE. 

125. Besides regular repair and manufacture, the following special 
works were carried out in the Mathematical Instrument Office:- 

( a )  Repairs of- 

1000 Binoculars 
1986 Monoculars ::: 1 

83 Clinometers . . . 
55 Directors 

400 Prislnatic and Pocket Com- 
passes. 

,308 Range-tinder8 
I . . . +For  the Army Department. 

100 Sight Dials ... 
17 Odometers . I 

158 Telescopes . . . 
17 Distance Recorders 

625 Watches 
60 Speedometers 

::: J 
. . . 

1 Duboscq's Colorometer . . . For the Chemical Examiner for 
Customs and Excise Calcutta. 

57 Microscopes . . . For the Medical Department. 
4 Opthalmoecopee ... For the Medical Stores Depart- 

ment, Lahore Cantt. 
1 ' ~ ~ i r o m e t e r  . .. For the All India Institute of 

Hygiene and Public Health 
Calcutta. 

The grinding of accurate spirit level bubbles has been undertaken 
in the Mathematical Instrument Office with  ati is factory results and the 
scope of this work is now being extended with a view to diminishing 
Home Indents. 

(b) Manufacture of :- 

7 Sounding Chains, 60 ft. . . . For the Engineer-in-Chief, Har- 
bour Conetruction, Vizaga- 
patnm. 

24 Wire gauze eye-shades . . . For the Superintendent, Medical 
College Hospitals, Calcutta. 

2 Magnetic Indicators . . . For the Superintendent, G. & S. 
Factory, Cossipore. 

6 Cyclone circle charts . . . For the Bengal Pilot Service, 
Calcutta. 

4 Hook Gauges 20" long ... 
2 I I  ) I  20" , ,  . . .  For the Irrigation Research 
4 Pointer Gauges 20" long. .  . Laboratory, Lahore, 
2 11 ,, 1 0 " -  , , . . .  I 



MATHENATICAL INSTRUMENT OFFICE 

1 Minor Control Scaler t o )  
carry out the ad-justment 
of plotted strips to  a 
slightly different scale For the 0. C., No. 
expeditiously. 

1 2  Air Survey Instruments, 
graduated L squares in 
opaque celluloid. 

i 
J 

18 (Air Sy,) 

sets of flat) For quintants and sextants. stainless steel mirror. 

140 Glass jars 20 fluid oz. . . . For the Excise Department. 
1 Die suitable for sealing 

meter in connection For the Sub-divisional Officer, 
with one of the Public 
Supply Stations. 

7 Ampoule fillers 

and I For the Office of the Bttctorio- 
Ampoule holders. phage Inquiry, Public Health 

Laboratories, Bankipore. 
In  the optical section considerable progress was made in the 

renovation of prisms and lenses resulting in economy in Home Indents. 
During the year under review 2000 prism surfaces, and 637 lenses 
and object glasses were re-worked, polished and re-figured where 
necessary and 1623 lenses and object glasses re-balsamed. Prisms 
t o  the number of 170, 450 lenses, 775 colour glasses, 750 diaphragm 
glasses and graticules, 107 reflecting mirrors have beerf made up. 
About one hundred stereoscopes, head pattern, have been fitted with 
reflecting mirrors. 

(c) The Superin tendent, Ma thematical Instrument Office received 
thanks from a number of oflicials in all parts of lndia for the 
efficiency of the repairs carried out on optical instruments 
submitted by them. 

( c l )  Training given to  outsiders :- 
At the request of the Financial Secretary to H. E. the High 

Commissioner for 'Iriiq, Mr. Abdul Sattar, an instrument 
repairer of the ' Irsq Government, was under training in 
the repairs of optical instruments generally and in the 
NO. 7 Dial Sight in particular, for e period of 6 months 
from November 1932. 

(e) Monthly fire drill was held and the fire appliances inspected 
re,oularly. The Inspector of Calcutta Fire Brigade 
attended the fire rlrill held in December 1932. 

(f) Army surplus and ohsoleacent instruments win. binoculars, 
Telescopeu, &c., to the value of about Rs. 4,290 were mold, 
on behalf of the Director of Contracts, Simla, to the beet 
advantage of Government. A sum of about Rs. 8,000 ha8 
been re:lli~erl from the sale of 8 I J r ~ l u ~  ,7nd ob~ole8cent etorea 
and scrap materials belonging to tGe Mnthematical ~nstrument 
Office. 
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(g) The following O5cers visited the Mathemat,ical Instrument 
Office : - 

Brigadier J. Morrison, I.A., Director of Artillery, on 9-12-32 
to  discuss prospects of more repair work coming to 
the Mathematical Instrument Office. 

The Factory Inspector, on 12-12-32. 
Capt. A. F. F. Thomas, D.A.D.O.S., (P.) ,  on 16-1-33 with a 

view to discuss the stock and repair programme of 
mathematical instruments at  the Mathematical Inatru- 
rnent Office in RO far a,s it relates to supplies to the 
Army in India. 

(h )  Every endeavour has been made to curtail the expenditure as 
much as possible, resulting in a prospective saving of about 

j Rs. 19,000 in the cost of establishments, due principally to  
retrenchments and short-time work. Steps have also been 
taken to  reduce the expenditure on printing, stationery, 
stamps and books to the minimum. 

The following comparative table shows that the total value of sales 
during the year under review has considerably decreased, due to an 
abnormal fall in demands for instruments, resulting in a large but un- 
avoidable drop in manufacture. The tot'al value of repairs carried out is 
approximately the same as the last five years, the figure for the past 
year being exceptionally good. 

1 1930-31 1 1931-32 I 1932.33. 
J 

1. Total value of stores issued ... 
2. ,, ,, ,, repairs carried out to 

orders ... ... 
8. ,, ,, ,, instruments &om returned 

to stores ... ... 
4. Book value of stock in- 

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

6 .  Va l i~e  of nezu inetrzcmente- 
(a) Manufactured in workshop ... 
( b )  Purchased locally . . . . . . 
( 0 )  Imported through the Stores 

Department, London ... 
8. Total value of work done in  the work- 

shop ... ... 
7.  Value obtained by s ~ l e  of obsolescent 

nnd condemned R ~ O T C R  ... 
8. E?nplo?/eee- 

(n) Average numbers in ~vorkshop ... 
( b )  Cost of employeee in workshop 

including pension contrihtion 

Rs. 

3,78,291 

R.9. 

1,71,700 

Rs. 

1,39,422 

2,49,706 

23,154 

4.07.531 
1.59.494 
1.80.726 

44.106 
13,264 

8,410 

3,62.141 

3,350 

424 

1,66,878 

2,13,906 y,l:l:: 
48,647 

4,64.147 1 4,66.869 
1,28,331 I 1,44,197 
2,08,718 1 1,90,688 

I 

I 
1,62,717 1 86,066 
46,930 , 16,222 

1,47,130 1 36,086 

4,67,146 1 4,89.189 

2.826 687 
1 

463 

1,94,282 

43 8 

1,89,812 



APPENDIX. 

The two photographs in Plates I1 and I11 show the great improve- 
ment in definition obtained by the use of an infra-red plate and filter 
(Plate 11), as compared to one taken with the usual panchromatic plate 
and orange filter (Plate I11 ). 

The photographs were taken from Biiriiin, Murree Hills (7,210 ft.) 
looking north-east across the Jhelurn valley and Kashmir. The snow 
peak in the right centre of the landscape is Nanga Parbat (26,620 ft.), 
115 miles distant, and the hill marked Qiifir Khan (11,515 ft.) on the 
watershed forming the horizon, is 31 miles from the camera. 

A comparison of the two photographs shows the utility of infra-red 
photography for ground photo survey. 

At present infra-red plates are comparatively slow, their speed'being 
about one-third the speed of a fast panchromatic plate with suitable 
light filter. This restricts their use in the air, owing to Camera vibra- 
tion, to subjects requiring brief exposures such as distant mountain 
ranges. 
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I. WORlC I)ON15 BY T H E  S U R V U Y  OF INDIA 

APPI~ICATIOS FOIL SUHVEYB OF A N Y  KIND,  whether f o r  private 
or Government purposes, shorlld be niude to the following officers : 
The  Director, F rou t~e r  Circle,* Survey of l o d i ~ ,  Ylmla. (2'el. " 8 u i ~ r o ~ t a e r " ) ,  

I I  ,, Geodetic h-anch, * ,, ,, Dehra D i n .  (Tel. "Surtrig"). 
Paatern Circle,* ,, ,, Shillong. (Tel. " Suveast"). :: 0. 8. NO. 6 ( sou th  India) ,, ,, Bangalore. (Tel. "Sz~rjeld Sim"). 

Party * 
,, ,, NO. 10 ( d o r m )  ,, ,, Maymyo. (Tel. "Surfield Ten"). 

Party,* 

F o n e s ~  A N D  CANTONMENT SURYEYR, LEVELLING, TRIANQULA- 
TION A N D  TIDE T A I ~ L E U .  Advice in regard to these, and on scientific 
questions, is obtainable lronl the L)i~.ecto?., Geodetic Bt-aqlch, Survey of 
India, Deh1.n D~11, who llndertalzes a good deal of levelling and 
6inlilar worlr for mrlnicipnlities and engineering projects, on payment. 
( l1elegt.arna " Srat.tr.ig"). 

 MAP^ A N D  ILJSJBTRATIONB can be printed by the Di~.ectoi-, Map 
Publication, Survey oE India, I 3  IVood Street, Calcutta, for Govern- 
ment Uepartn~ents only, and speciai inaps can dso sortietimes be 
prepared, on payment. 

THE ~ ~ A T I I E ~ I A T I C A L  INSTRUMENT OFFICE, Survey of India, 
15 wood Street, Calcutta, is a well equipped Government Factory 
which supplies, manufactures nncl repairs all kinds of Surveying, 
Drawing, Optical, Meteorological and Medical instrnnlents. It 
also mannFactures special instrnnlents for experimental pnrposes and 
receires b:ick snrplns instrnlnents on val~~ation, from all Governnient 
Depsrt~riel~ts, whether Imperial or Provincial. 

The Price TJist, Rules and Regulations and Forrua for Indents, 
Repairs nnd Deposits are supplied gratis on application. ('l'eleg~.ams 
' 6  r y 111 . .  11 l c / " ) .  

GENERAI.  E N Q U I R I E U  shonld he addressed to the Assistant Sr~r-  
veyor f;c.n~~.cii,  13 Wood Street, Calcutta. (Telegvams ..S~o,vey.s"), 
us the Snrveyor General of India is on tour during 111ost of the year. 

* Pi.ovinces and States in each Suwey Circle. 

I .  F R O N l ' I E R  Circle  2. GEODETIC Branch 3. No. 6 ( South 
Kaehnlir and Jamrnn United l'roviuces Ind ia )  Party.  
X. W. F. Province Central lnclia Madras Presidency 
Balucllistiu Q walior Madras States 
Pun ja )~  and Delhi Ajrner- hIerwira H yderibid 
Pnnjab States E. Rijputnna States blysore and Coorg 
Bikaner and States of Baroaa Pa r t  of Rombsyt 

W. ltijputina. Par t  of Bombay+ 
Pa r t  of Bombay t States OF Western 4. E A S T E R N  Circle 
Cutcl~.  Indis, (less Cutch). Contrel Provinces 

(including Reriir). 
Bihi r  aud Orissa 

6. No. 10 ( B ~ ~ r m o )  Par ty .  Bengal Presidency 
Burme. Assarn and Sikkirn. 

States of Eastern India. 
t Bombay Presideitcy-Sind is in the Frontier Circle: Northern Div. in 

Geodetic Branch, remainde~. in No. 6 (South I n d h )  Party. 



11. H O W  TO OB'I'AIN MAPS 

Sunvsy  o r  INDIA  MAP^ arc obtainable fro111 the Map Ofice, 13 
W o o d  Street, Calcritta (?'el. " S z ~ r m a p s " ) .  Also to some extent from 
the Agents detailed overleaf and frorn the 1)irectors of Survey Circles. 
A MAP CATALOGUE, \ V I I ~ C I I  itself forills a lisef~ll atlas of India and 
surrounding couutries, cnn be obtained for Re. 11- ( p o s t f i . e e ) .  

F o n E s ~  A N D  CANTONMENT MAPS are obtainable from the Map 
Office, Survey of India, Dehra Diin. (Y'el. "Sfirtri,q"). 

GEOLOUICAI. M A P B  are prepared by and call be obtained froill 
the Director, Geological Survey, Calc~ittn. 

SURVEY PUBI~ICATIONB OTHER T H A N  ? ~ I A P R  are obt:iiliable thror~gh 
- the Director, Geodetic Braucl~,  Survey of India, T)ellm Diiu, who mill 

supply grat i s  a full Catalogz~e of the Iollowi~rg : 

( a )  T~~igonornzlr~ical  r l t r t a .  Triangulat,ion pa~nl>l~lets, each covering 
one sqnare degree, givil~g tlescript.ious, l)ositions, arid t~e ig l~ t s  
of triaugulrrte~l points and otller dntn, nit11 cl~art .  1,evelling 
pn~npl~lets ,  each coverillg 4* x I*, giving descriptions nnd 
heiglits of Bench-marlrs, with cllart. 

( b )  ?'itial Predic t ions ,  publisl~ed annrially in advrince as l'itlt! 
Tab le s  of  the I ~ i r l i a n  Ocean. These tables contaiil pr~clic- 
tions for nbont 40 Iudiun rind Bnrrr~csc ports, and for a l ~ o ~ l t  
25 other ports in vnrioris parts of the world. 

(c) Geotletic w o ~ X s  of  IL'cfer.erlce - T l ~ c  (;.'I'.S, s~1ic.s of t\~ellt,y-one 
large qunrto ro lun~rs  de~cribiilq i l l  detail the geodetic operu- 
tions of the Grcnt 'l 'rigono~net~ical S~ir\rey from 1800. 
Detailed accounts are g i \~en of tllc U:i\e-line iile:~srire~nenth, 
of the redrlction of t l ~ e  Geoiletic Triangnlntion trentetl i l l  five 
portions, of the early Peodr~ luu~  obsc.rvntions, of Telcgrapl~ic 
Longitude ancl Astro~~oinic:rl Latitude operatioils, of 'l'idal 
observations, and of I,e\.elling of lligll precision. 

( d )  Histor.icn1, ant1 Qrr,er~nf Nej)ar.ts, incl~tdillg the "n1ernoirs olr 
Indian S11rre!.s" by Sir Clcirlcnts i\larlrl~nin and C.E. I ) .  
Blncli : also Annnnl Reports, Narrative Reports. Record 
Volumes, and the nnnnal Geodetic Reports. 

( e )  Aliscellaneot~s. Papers 011 Geodesy, Esplorntion, etc. 

(The Cntnlogne is :ilso inclucled in the i lnnr~al  Geodetic Rcport.) 



111. LIST OF' AGRN'I'S FOR 'L'HII: S.\L,lI: 0 1 1 '  RIAL'S 

Our OF INDIA. 
Englcct~rl. 1. Bec.~.c.t~~l,) 10 111t* l l i g l ~  ( ' I I I I I I I I ~ S S ~ I I I I ~ ~ I .  fof 1 1 l d i ~  

(Otwer~tI l ) t~pnr t~t~e~t t , ) ,  Illdill 11011se, Aldmgch,. 
IAolldoll, FV. ('. 2. 

2. Sift011 Praecl 6 (lo. Lttl., ' l ' l l c~  Allq) House, 67 
St .  .lames's St r r r t ,  J ~ o ~ ~ t l o ~ t ,  S. \V. I .  

A n~e~ictc. 3. C. S. Hn~nnrortd S; Ch., 30 (:llurclt Street, 
H I I ~ ~ S O I ~  ' J c r~~~i r~ i r I ,  XIYV Yorli. I I I I ~  75 Stnte- 
Street.. .Hoston, Mnss. 

Ge~.rr~tr#.u. 4, Dietricl~ l?t411tt>1., 1h~rIi11, S. \V. 48. 
I N D I A .  

Agr-ti. 1. ISltgliul~ 13ouk L)tyot,, Tiij llontl. 
2. Indirrr~ Arrny, Boolc I)epnt, 1)nynl 13ag.I~. 

Alltrl~r~hci~l. 3. Nortlt 111din C'lrristian 'l'rrlct nnd Bonk Society. 
A~nh~i l a .  4. R H I ~ I  C'hnnder & 8011s. 
K~t~,gtrlor~t.. T. 11 igqin\)otI1n1r13 TAt(I. 
~I~IIII~(I!/. ti. 'I'l~ncker k Co. 

7. I ) .  I < .  'J'nrnpore\,~~l~t S o t ~ s  A. CII .  
8. l i i ~ t g  k Co., 213-215 Brrdri M~l la l ,  Hornby Road.. 

('III~,III/~I. ! IV. N e n ~ r ~ n ~ t  tk ('0.. 3 Old Clo~lrt Bonse Sheet.  
10. B ~ ~ t o t ~ ~ o b i l e  Associntio~t ol' Beltgal, 40 Cl~owringhee. 
11. City 3l:rp ;\grrrcy, Ooct. Book Depot, 8 HnstingsSt.- 
12. 0sFol.d I:ook cY; St.ntio~rcl.y Co., 37/39 Pnrk St. 
13. Strtrlc.lirrtL Jiook cY: Alnl) Agtbncy, Bnllygu~tge. 
14. S. I<. I < ~ I ~ I I : L  c'+ (,'I)., 1%. 45 hl~inicipnl hInrlcct. 
1;). ' l ' l~:~c-li~r S1)i11lc tk (h., 3 ICsp1:111:~cle Enst. 

r . ' c ~ r ( , ~ ~ p l ' ~ . ~ .  I 6. i\ t l r n ~ ~ i  I3rotlrera. 
Dtict '~~.  17. Provi~~r in l  1.il)rr~r.v. 
1 ; j .  18. Osl'ortl Iiook rrtltl 8tntio11cl1.y CI).  
1)~/11i. 1 !I. 0srt11.tl 1;ooIi :IIIJ  Stat,io~~ilry Co., l i t ~ s l ~ ~ t ~ r r c  (21~t.e. 

2 .  Rol~lcslt 1;oolr I)epot alrd Stnt ior le~.~  Mnrt. 
21, .I. 31. . I I I ~ I I ; I  l;rntl1t1ru7 Mori C>tit~. 
22. I ; l ~ n ~ n n i  & HOIIS, ( ! o r ~ ~ ~ a ~ i , g l ~ t  Plnc-13. 

I :  33. F;r~gIisl~ Book I ~ J I I I ~ ,  \Vnzi~. .\li 1~11iI(lings. 
.//itir~,qi. 24. ICIIKI~SII Uoolr I )cl)ot. 
I i i ~ t ~ ~ i t ~ ~ ~ i ,  25. H0dbs1~11Ib11~n.v l<nt.i~~iji tk So11.s. X:111it>r l{oa(l. 

t i .  I<tb:~lt. tY: C'o., J:ooI< (:l~rnt~l.. I I : lp l~i t~~tnnt~ Street. 
K~I.~,II~/I ' .  2 7 .  RIIIII  (!l1n1111(lr tY. Pnnr. 
I~~I.S/IIII ;I  . 2 H .  ( . ! O I * I ~ I B I I ~ I I S  .\got~t>y, S I . ~ I ~ : I ~ : I I , .  

2 1it~c.ltr~l t IC ('I)., Srillng:~~.. 
30. 1). (4. ,SttlitI~ t'+ t'o., Srinn,g:~~,.  

/ ,~ I / ,Z~I  i?, : 1 .  I ' I I I I ~ I I J I  I l ~ l i q i t b ~ ~ ~  Iio011 S ~ w i ~ t y .  r\ ~~t~r l in l i .  
2 ,  8t.nntl:1r1l Ilooli I ) P I I I . ~ ~ .  
35. ( )x I '~~I I I  l;ool< ~k S t a t i n r ~ v ~ . ~  (!, .I.  

I I ~ I  4 .  U:irv R- C,!o. 
.I/,II/I ( I . . .  I I l i g g i r ~ l ~ n t l ~ n ~ r ~ s  1,ttl. 
,J/PPI.II~. 3 .  Osfttrtl I',onl; t t  Stntionrry ( 'n.  
.~[III,I.PP. 3 7 ,  -1.  I ~ I L ~  tt SOIIS, 'l'lte Mall. 
I I .  % R .  ' 1 ' 1 1 ~  I I S S ~ ~ I . ~ ~ ~  1;nt~li snci~hty, 

3 .  I)avy "C ('n. 
I ~ I : I I I  40.  I ' , I I ~ ~ I ~ I I  tk CCo. 
AVU!J~IIII. . 4 I .  8 1 1 p ~ r i r r t ~ n ( l ~ n t ,  ( io r t .  1'1.i11ti11,g. I ~ O O I Z  lI~l,~.bt. 
P I  . 4'1. N o r t l ~ ~ r n  11111in Ennl< I ) P I I ~ I I .  

4 3 .  Y l t n t ~ ~  llnl ~k P:~ona. 
f&cr//tr. 44. Stnrlt1nl.d Bonk Stall. C1111, (jornrr. 
I .  4 .  l.11~ Cl~rntor. (~or.errl t~irr~t  I l~oI i  I)c.),ot, I311rnrn. 
1 .  . 0 1 .  llny c t  ,Sons, 18 l i  A I,, Edmnrdeq Hnntl. 
.S~ IP I / , I ,  47.  Oxforcl Booli R- Stntitbn~rg Cn. 
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