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THE WORK O F  THE SURVEY O F  INDIA 

The department is primarily responsible for all topogrnphical surveys and 
explorations, and for the mnintenance of geogrnpllicnl maps of the greater part 
of Southern Asia. Also for geodetic work, which includes-the ulnin trigono. 
metrical framework, extending in s o n ~ e  cases far beyond the frontiers of India, 
and control networks of precise levelling based on tidal observatories; tidal 
predictions and the publiention of tide tables for 40 ports between 
Suez and Singapore; the nlngnetie survey; nstronomienl, seisniogrnphic. and 
meteorological observations at  Dehrn Dnn;  and geodetic investigntions of a n  
internatioi~nl character, in rcgnrd to which I n d ~ a  enjoys n unique position 
between the groatest highlands of the world nnd n deep ocean extending to the 
Antnrctic. Intlinn geodesy has thus disclosed by far the largest known ano-  
malies of gravitational nttrnction in the earth's crust, and these have led to 
some of the most important developluents of modern geodetic research, whilst 
the Great Trigonometrical Survey of India enjoys a n  international reputation 
for its very valuable contributions to estimates of the size and figure of the earth. 
The cnlculet io~~s of nstronomy and s o n ~ e  important data  in physics depend 
ultimately on these terrestrinl measurements. 

I n  the past the depn.rtment has also carried out the original large scale 
revenue survcys for most of Indin, and was still conductit~g this work for 
Central and Eastern India and Burma up  to 1905, when all revenue surveys 
were handed over to the Provinces concerned, together with officers and stnff 
as required, in order to concentrate the energies of the department on a 
complete new series of modern topographicnl xnnps on the 1-inch to 1 mile 
scale. I t  wns hoped to colnplete this series by 1930, but owing to retrench- 
ment and the war little more than half has been done up to date, in  spite of 
the reduction of the scale of survey for loss importnnt areas. Thus, although 
new surveys covering an area about equal to that of England are carried out 
every year, the lnnps of nearly half the country are still very old and only 
kept up  to date roughly by means of rather perfunctory information supplied 
by local officials; the old maps arc nlso about two miles out as regards 
geographical position, being based on a longitude of Madras deterdied in 
1815. 

Owing to the serious financial situntion of the country this year, vnst 
econon~ics nnd reorgnnisntion of the Survey of Indin hnve beco~ne impernt,ive, 
the eonsequencc of which will result in consider~ble retardation of work in the 
future ~ n d  the conlpletion of the series will not now be possible before 1950. 

Rollndnry surveys nnd records of international, stnte, nnd provincial 
frontiers have always formed nn importnnt item of topogr~phical work; and 
in rccrnt years t,here hns been considerable progress in the prepnrntion of 
Guide M ~ p s  for important cities and n~il i tary stations, where the 1-inch to 1 
nlile ucalc is quite inndeqlinte. 

iMisce2Znaso~~s. While expending on topogrnphicnl and geodetic work nll 
fnnds nllotted by Itnperinl Rcvrnncs, thc depnrt,inent is stcndily devcloping the 
policy of niding l o c ~ l  surreys in vnrious wnyu, on pnymcnt by those concerned. 
T h c ~ e  n~i~crl lnt ieous opcrntions includc: forest and cnnton~nent  surveys: 
rnany rivcrnin, irrigntion, r~. i lwny,  and city surveys, ~ n d  surveys of tea 
g ~ r d e n u ,  mining nrens, kc., with n grent (leal of control levelling for the snmc; 
~dminist~rnt ivc nssistnr~ce nnd officers arc nlso givcn in aid of the rcvenllc 
aurveys of vnriorlu Provinces nnd Stntcs. Tho I'rinting Offices do milch work 



for other Government departments, such as printing special maps, illustrations 
for Archreological Reports, all diagrams for Patents, kc. The blathematical 
Instrument Office gives valuable aid to all Government departments by main- 
taining e high standard of instrumental equipment, especially in connection 
with optical work, and by the manufacture and repair of high-class instruments 
which would otherwise have to be imported from abroad. 

Mil i tary ,  &c. The department is also responsible for all survey operations 
required by the Army. and has been rapidly developing measures to meet the 
greatly increased complexity of modem military requirements, especially in 
connection with air-survey. In  view of its high military importance, air. 
survey work for various civil purposes is receiving all possible encourage- 
ment and assistance, while the latest methods of stereo-photography are being 
studied experimentally. 

Administmtion is by the Surveyor General under the Education, Health 
and Lands Department of the Government of India. The Head-quarters Office 
is a t  Calcutta under the Assistant Surveyor General, and there are seven 
Directors, one for each of the five Survey Circles into which the country is 
divided, one for the Geodetic Branch at  Dehra Dtin, and one for the Map 
Publication and other technical offices at  Calcutta, 
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SURVEY INDIA 

GENERAL REPORT 

From 1st October 1930 

To 30th September 1931 

INTRODUCTION AND SUMMARY. 

1. Annual Reports are published in three separate volumes 
as follows : 

General Report. 

Geodetic Report. 

Map Publication and Of ice  Work Report. 

'l'he first two are for the survey year ending 30th September, whila 
the last is for the financial year up to 31st March. 

The Map Publication lieport contains 1111 the INDEX MAPS sliowi~rg 
the progress of map publication on all scales, wit11 reports on publication 
and issues, printing and drawing, and of sucii ofices as the IvIathernatical 
Instrument Office, which have to conform with tile financial year. 

The Geodetic Repovt includes full details of all scient'ific work. 

l'his General Report only gives brief :~bstracts  of the above (v ide  
Abstracts I1 and 111 it1 the Table of Contents), but gives complete 
reports of the survey operations of the ortiinnry field parties and 
detachments. Abstracts I tinct I V  (vide l ' ;~ble of Contents) sul~irnarize 
these latter reports and enable the reader to look up such portions as 
[nay concern him. The Index Map appearing at  the end shows the 
progress of uiodern topogrnphical surveys and compilation. Maps of 
sorts :Ire of course av:~ila)Jle for : ~ 1 1  parts of the 1ndi:tn Empire, but 
some are very oltl, :1nc1 a11 previous to l!lO5 were based on the old 
loncitr~de of 1S15. (which wits over 2 miles out) ,  and are excluded from 
the Incies Map. 

2. General, Hrig:~dier It. H. Thomns, n.s.o., held the post of 
Surveyor (:enern1 upto 22nd Angust 1931, when he proceeded 011 3 
months' leave, Colo~lel R. H. Philliinoro, D . S . O . ,  officiating during this 
period. 

The post of Assist:~nt Surveyor General was filled by Captain G. H. 
Osmaston, M C. ,  R.E , upto 8th October 1930, and thereafter by Major R. S. 
Wauchope, o .u .E. ,  I . A .  
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3. The total cost of the Department for the past financial year 
ending 31st March 1931, as compared with that  of previous years, was 
as follows: 

Gross actual cost . . .  

Deduct receipts and credits 

Net actual charges . . . 

exchange. 
(b) I n c l u d i n  g 

RE, 4,44,690 
for do. do. 

( c ) I n c l u d i n g  
Rs. 2, 's  160 
for do. do, 

I 
H s .  , Rs. 

63.37.65l(ni 65.06.336(6) 

I I I 

The total area of new surveys of all kinds completed during the year 
was 57,582 square miles (p. 26). 

4. Organization. The whole area of India and Burma is divided 
for the purposes of the Survey of India into five Circles. The limits of 
these are uhown by blue lines on the incles map at  the end of the book. 
I n  order that  civil atlministr;itions and the public may know which Director 
t o  address ou survey matters, :L list of Provinces and States comprised 
in each Circle is given in the loose slip containing Survey Kotices. 

It has been decidecl with the sarlction of the Government of India 
that  from the 1st April 1932, the Engraving Office will be entirely 
separated from No. 1 Ilrswing Ofice into which i t  has merged and 
re-formell l1.s a separate unit uncler the Director, Map Publication, the 
prnfes~io~inl work unrl tliscipline being placed under the new Head 
Engraver. The Copper-plate I'rinting Section will be retransferred, 
with etfect f r o ~ l ~  tho snrrle (late fro111 the Photo.-Litho. Oflice to which i t  
was transferred, to the re-forn~ecl Engraving Ofice under the rlirect super- 
vision of the Heiicl Engraver for profe~sional work nncl discipline. A Head 
Engraver was recruite(1 from Engl:~nd and assumed charge of the 
Engrnving Section from 11 th M;~rch 1931. 

The Government of Tndin in their Department of Education, Health 
arid Lnn(1~ letter N o  307-S elated the 29th Nove1nl)er 1930 have sunc- 
tionecl that  the poqts of Managcry in the Photo.-Litho. Office and the 
Hen11 Engraver in the Engraving Section of No 1 Drawing Offico shall 
curry gazetted status. 

The following 1)etnchments were former1 : 
(i) Unrler the :~rlministrntion of the Ilirector, Oeodetic Branch,- 

The "Latitude Detachment" with effect from the 1st October 
in charge of Mr K. B. Mathur, R . A . ,  Extrn ~ R R ~ S ~ R L I ~  

Superintendent. 
(ii) Under the nrl~oinint~.at io~~ of the Director, Central Circle,- 

The "Khairpur Rectangulation J)etachnlent" with effect from 
the 1 ~ t  October, in charge of Mr. A~nr i t  Ram, Sub Aseistant 
Superintentlent, with head-quarters a t  Rohri, to carry out 

Rs. 

60,98,804(r) 

( n ) I n c l u d l n g  
Rs. 4,4O.G2h 
tor Engllsh 
charger ( ~ i ~ h  
Commiss~oner) 

25,34.105 1 21.79.158 123~31,369 on Stores, and 
loss or gmn by 
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rectangulation and levelling for irrigation projects in 
Khairpur State  (Sind) 

(iii) The ( 'Air Surrey  Traverse Detachment" with effect from the  
1st Xovenlher in cllnrge of Mr. Jngannntli, Sub Assistant 
Supcrintenclent, with heatl-cjuartcrs a t  Fyzabad (U 1'. 1, t o  
s ~ p p l y  tr,lverse tl:~ta t o  the Inrlian Air Survey and Trans- 
port  Ltcl. for  control of Air Survej, of certair~ districts in 
the U. P required by the  Loc'll Go\ eriinlent 

Tile Mklgnetic Det,lchnient hut ing concluded its field n ork was 
disbanded with effect from the  St11 April 1931 

On colnpletio~l of its work, So  94 (Sind Rect,zngul,ltion) P,irty was 
d i ~ b ~ ~ n d e d  on 1st October 1930, the T,atitu(le 1)et~clinrellt  on  17th RIarch 
1931, the Iihnirpur. T)etachrnent on 3 l s t  August 1931 :\n(l the Air Survey 
Detachrl~elit on the afteraoon of 30th Sep te~nbe r  19.71 respectively. 

5. Notable events of the survey year were as  i'ollows: 
GiLyit Sarvry.--About 8,000 sq miles were surveyecl or1 the sciile of 

4 inch to 1 riiile in tlie Gilgit Agency. As i l l  (;hitriii, this survey ~nvolved  
high cli~libs in the g l ac i~ ted  areas of the Hindu l<ush, K,~i1iis, :ind Creat  
Himiilay,~n ranges Surveys in liiyh lllountain I-egions have hitherto been 
carried out  chiefly 113' esplornt iol~ 1)arties specially equippe(1 for the 
purpose. The uncler t~king  of such work by :I reguli~r  survey u u ~ t  during 
the past few ).ears h , ~ s  resultecl in the training of :L nuliiber of young 
surveyors in Alpine technique which should prove of r i ~ l u e  in the   napping 
of Hiuitilnyan areas in the future. 

S i k k t n ~  ( L ) z ( ~  iVqxil Surv~y.s.-By the  courtesy of the Sikliiln and 
Nepiil Dc~rLiirs the oriqin:~l survey of slieets 78 A i 4  and 78 A/8  was 
completed to  edge ( p .  76).  

l'rin~tr r!j Triccngt~lntion. -The Inrlian primary triangulation h:le 
now been conuecte(3 to th:lt o f  Si:~ul I)y conllection of the  lat ter  t o  the 
revised Mcing Hskt : ~ n d  (:rent S : ~ l \ v ~ e n  series in latitude 20":j01, and t o  
the Burmn Coast Series in 1;ltitude 10°30'. 

.Srrse ~ l i ~ t r s ~ r ~ c ~ ) c e ) ~ t . - A  base has been ulc:~surrd a t  Kengtung, iu tlie 
Southern Shnn States, using tlie 111odern invar wire e c l n i p ~ n ~ n t  This is 
the first b:ise to  hc ~liei~srired in Incli,~ or  Hurllr:~ since tha t  a t  Alergul in 
1881-82. :~ntl is of coarse the first to  1)c ~ n e : ~ s ~ i ~ . e t l  wit11 tlie: new :~pp ;~ rn tus  

N .  Mr F. Proi?~?,c,c - One liel(1 survey sectin11 was ~llol,ilized (luring 
Octoher ( ~ n d  took part in thc oper;~t ions :)gainst tli(h Afridis on tile ICqjfiri 
Plain during the colt1 \ ~ e ~ ~ t l ~ c r  'l'lrc snction m;rs clisb,lnded e:Irly in 
hlnrch 1931 

I ~ . ~ ~ + ~ ~ ~ S O S .  -AN ekctrciuc 111 .lir .;llr\ey \ \- ,~s c,~r~-locl out by . E:' (ioln- 
p:~uy which was : I ~ S O  : ~ t t ~ l l d e ( l  l)y C ,~p t \ i r l  I )  I:. Clr,>llt, R I S ,  Officer 
in chnrgc, No. I S  I'i~rty, i l l  c o - o p c r , ~ t i o ~ ~  nit11 So.  31 (A C.) S ~ ~ n a c i r o n  
R A F i ~ t  Qurtta. 

An Air Snrvc~jr E x e r c i ~ ~ ,  ( ~ ~ ~ r r i e c l  out by No 18 (Air Survey) 
F'ihrty at  Murrce f'rolrl the 15th to 19th .Tulic. 

Mt~jor E. 0 \Vl~ecler, hr ( *  , I: IC , OI1icc.r C ' o i n ~ n ~ ~ n d i l l ~ ,  ' E:' C'oulpiLny 
'~ttenrled t l ~ e  Exercise in ( ' o l u ~ ~ r , ~ n d  : I I I ( ~  St:lff' dntieh n.ith t i le  ~ i ~ ~ ; ~ l ~  of  
CVestern (:omlllt~nd f r o ~ ~ r  11 th to 13th Septernbc.r 1930 

The ( 4  O C.-in-C'llief, \\'tlst,ern (:ornmnnd, thanked the Director, 
Frontier Circle, fo r  permitt>ing C'i~ptain 1) R Crone, I{ E , t o  take  par t  in 
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the Air Survey Exercise carried out a t  Quetta from May 26th to  June 
4th a ~ t d  requested that his thanks might be conveyed to Captain Crone. 
He also thanked Major E 0. Wheeler, nr.c., R.E.,  for all the hard work 
he arid his staff put in, in connection with the Air Survey Exercise and 
also for his very interesting report. H e  observed that  the information 
obtained from the exercise wns most valuable. 

E.rplot-ation.-Khn11 Sahib Afraz Gul Khan continued on deputation 
with Sir Aurel Stein's Expedition to  Central Asia. Ho rejoined 'A '  
Company on the 16th September 1931. 

Dr. E. Trinkler has furnished the results of his surveys carried out 
in Lingzitnng during his last Tibetan Expedition. 

Adventures anti Casualties.-Disturbances broke out about last 
Christmas in Tliarrawuddy district in the area under survey by No. 11 
Party, one camp having to rapidly evacuate their area with the loss of 
some Government and private property. Owing to the unsettled state of 
the district, the operations of No. 11 Party have been suspended since 
Ilecernber last. The party has now been entirely withdrawn from the 
area and has been allotted a fresh prognmme in the Mogob (Ruby Mines) 
sub-division of Katha district and the adjacent territory of Northern 
Burma. 

The Surveyor General records with the deepest regret the death of 
the following officera: 

1,t.-Colonel H. T. Morshead, D.s.o., RE., Director, Burma Circle, 
who was shot c1e:~d by some unknown person while out  riding 
at  Mnymyo, on the morning of the 17th May 1931. 

Lieut. C. J .  Price, 11.E., on the 22ncl June 1931, drowned whilst 
fishing off the coast of Cornwall. 

Lieut. I. ill. Cadell, R . E . ,  who rlied of pneun~onia a t  Loi Hkiao H. S. 
in thc Southern Khan States, while completing the connection 
hetween the Intlian ant1 Siamese systems of primary triangulation. 

Sever1 kha1:rsis and one private servant in No. 15 Party also died, 
mostly of heri-beri and fever. 

Two t loa th~  from mal;~rin, an11 one de:~th  from cholera occurred in 
No. 4 Party ( p .  73). One death from malaria and one death 
from colic occurred in No 9 Party (p. 75). 

f'onf n~nc~x.--On the 9th June 29.32 Lt.-Colonel S.  W. S. Hamilton. 
1) K O . ,  R.E , Director, Frontier Circle, nttentled what is hoped to be the 
l a ~ t  of R series of conferences lreld 1)y the Army Department over the p a ~ t  
few years to decitle the cont-litionq of service for civilian personnel on 
11iobi1iz:ition. 

JJt.-Colonel S W. S Ha~nilton, n.s.o., R . E . ,  Director, Frontier Circle, 
while on tour in Noveniher 19.30 conferrecl with the Hrigarlier. General 
St:rtf' Korttiern Command nncl with the (1 O. C. Peahiiwar District. He 
n l ~ o  \ i ~ i t e d  Miri Khr.1 and inspecterl the work nncl peroonnel of NO. I 
Fielrl Survey Section which wn8 formed in Octoher 19.30. Suhsetlnently he 
conferred with the Signal Officer-in-Chief, Army Hentl-clunrters, anti other 
offirere : ~ t  I lel t~i  in I)ecernl)fbr 1930 regartling R.Iohilization i~rrangernenta. 

As n reault of his visit to Army Head-qunrter~ it han now heen 
ngreefl that 5ignaller~ retluirerl for  Indian Fieltl Survey Cornpanie~ 
will he provided on ruot)ilis:~tion, under arrangeuletlts to he m:rde 1 ) ~  the 
Ac?juttont-Ueneral Ernnch 
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Lectures.--Lt.-Colonel L. G. Crosthwait, L A . ,  Director, Southern 
Circle, delivered lectures on " Surveys in Peace" and " Surveys in MT:ir " 
a t  l'oona, on the 19th and 20th Septe~ilher 1930. 

Lt.-Colonel C. 11. Thompson, L A . ,  Officer in charge, NO. 12 Party 
delivered two lectures on the 12th and 20th February 1931 to the North 
Bengal Mounted Rifles a t  their Annual Camp of exercise at  Jalpaiguri on 
the subject of Map Reading and Sketching. 

Instrunze?tts -An improved pattern of Macleod Bar was designed 
and made in the Workshops a t  Dehra Dun. This bar known as the 
"Penney Bar" is now i11 const:lnt use with the Duplicating Presses in the 
Photo.-Zinco. Office and it is hoped that by its :lid the making of paper 
mosaics of Plane-table Sections will eventually he abolislied. 

Lt.-Colonel R. l?. Barber, D.s o., M . I . M ~ c ~ . E . ,  R.A.o.c., Assistant 
Director of Ordnance Services (Technic:~l), Army Head-cluarters, Simln, 
:iccompanied by the Inspector of Guns, Cossipore, visited the h1:lthematical 
Instrument Office on the 9th June 1931 and discussed matters relative to 
Dial Sights. 

Distinguisl~etl visitors.-Their Excellencies the Right Hononrable the 
Earl of Willingdon, P.c., G.c.s.I., G . c . M . G . ,  G.c.I.E., G.R.E. ,  Viceroy and 
Governor General of India and the Countess of Willingdon were pleased 
to  visit the Geodetic Branch Ofices a t  Dehrn Diiu on the 30th April 1931. 

His Highness the Mnhiiraj:~ of Sirmiir visited the several Offices of 
the Geodetic Branch on the 7th January 1931. 

The Hon'ble Khan Rahadur Mian Sir Fazl-i-Husain, Ii.c.I.s., ~t , 
Meniber in Charge of the Gover~lrnent of Indin, Department of Education, 
Health and Lands, visited the Head-quarters OfTices at  Calcutta on the 
19th December 1930. 

Mr. Ram Chandra, hf.13 E . .  ~.c . s . ,  Joint Secretary, Department of 
Education, Health :incl Lands, and Mr A. I) Blascheck, F.c.H., Inspector 
Crenernl of Forests, visited the several Oficeti of the Geodetic Branch on 
the 19th December 1930. 

Tho Hon'ble Sir Steuilrt Pears, I< c.1.1; , c . s . I . ,  Chief Coriiu~is~ioner, 
North-West Frontier Province, visited the ofice of No. 18 (Air Survey) 
Party :it Peshnwnr on the 1st  JIay 1931. 

6. Apprec ia t ions . - l ' he  following extract from an article 
"(leodesy in India" which appeared in Katu1.e KO. 3196, Volume 127 for 
31 st  .T;tuu:lry 19:-31 (review of Geodetic Report, Voluu~c V )  is published 
for inforrnntion : 

" T l ~ e  Survey of Inclia has I I I ~ I ~ C  remarka1)le contributions to 
llgeoclesy i l l  the pilst I t  is c1oul)tful i f  any ~ i n g l e  volume has 
"appro:~clied in interest : ~ l i ( l  i~lstrllctioli tll:~ t of the year under 
l 1  review". 

The follo\vi~~g is a n  extrart from :I I,,tter From RIr. Visser regarding 
Burveyor binl~:~tni~~iicl Akri~in \\ho W:IS :~tt ;~chetl  to t,he Visser ~<xpecjitioIl: 

"The p~,i~lcipi~l  region whicl~ W:IR u~lexplored ill the Shyok district 
i s  1 1 o  I .  g'he surveyor :~ctucd s p / ~ n c i i t l l ! ~ .  He 
"very hi~rtl tirne 1 think he tleserves to get on". 

kl'itli refererice to p:lrn ti of' Slirvey Kotes for .June 1930, the f o l l o ~ T -  
ing iti :In extract froir~ the yc,arly report of the Oficcr in (:harge, H;ic- 
t e r i o p h a ~ e  Incluiry, H,znkipore, to the Inditln Research Fund Association: 
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"For  the purpose of filling the bottles, special fillers were made for 
"us t)y the Mathematical Instrument Oflice, Calcutta. That 
'.institution wade them in an exceptionally short time, which alone 
'beriable~l me to prepare the necessary quantity of Bacteriophage 
"fur our experiuleuts a t  Pnri. They were excellently made, and 
'%answer all the requirements. Actui~lly i t  is the only apparatus 
' ;n~iide in Inclia I hare,  which perfectly answers its purpose". 

The Superintendent, Msthelnatictll lnstrurnent Office, has received 
the thanks of the Bridge Engineer, Bengal Ntigpur Railway, for valuable 
assistance and advice in the design of the clockv~ork recording arrange- 
ment for a new pattern Bridge Seismogrnph. 

7. Personnel.-Ctlsunlties, retirements and recruitments were 
:Is follows :-- 

C l ( r s s  I O f i c c ) . s -  Lt.-Colonel F.  F. Hunter, D.s.o., J A , ,  Messrs. E. O. 
Hardinge and M'. C:. J t ~ r b o  retired. 

Dr. J. deCri~aff  Hunter, M . A . ,  SC.D., ~ . ~ n s t . p . ,  was confirmed as 
Director ancl Lt.-C:olonel J .  D. Campbell, D.s.o., R.E.,  was appointed 
Ilirector (tempor:lry). 

Captains C: W. (;enl~nell, I . A . ,  J. B. P. Angwin, R.E., and Mr. E. A. 
bieyer were confirme(1 as  superintendent^. 

The following otEcers were confirmed in their appointments as 
Aesistant Superintenc-lents : 

Lieut. C. -1. Price, R.E .  

7 R .  H. S:tn18, ILSC., H . E .  

,, C. A. K. Wilqon, R . E .  

('nptain W. C:. Irvine-Fortescue, ~ I . c . ,  R . E ,  and Lieuts. J. S. 0. 
Jelley, R.E. ,  and R. P. Buchi~nnn, B.A.,  I < . E . ,  were appointed to the 
Department. 

Gln,.s,q I I  Otfir,ers--Messrs. R.  P. Ray, C. West and R. E. Saubolle 
retired. Blr. P G .  Eurhy resignetl. 

Riti Sahih Chuni L:ll Kapur reverted from foreign service with the 
Hhopiil llnrhiir on 1t;tli Ju ly  1 ! j R O  

Rui Snllih A. K .  llitr:t, Officiiiting Chief l>r:~ftsmnn, M a p  Publication 
OfFice, an<l J l r .  F tt. (Irnlit, 0tlici:ating Head Draftstnan, No. I l j r i~wing 
Office, were contirlnecl i t 1  their respective ;I ppointnlerl ts. Mr. 0. N. 
Pushong wtts contir~ne(l ('hief Drafts~rl:~n, Forest Map Office. 

Mr F E R. Calvert ~ v ~ l a  diqrrlis~erl fro111 the public service. Two 
prohntioners we1.e d i ~ c h : ~  r.l;~efl 

Seven prohntioners irl (:lass IT service were contirmed in their 
nppoin tments. 

()ll,w , S t ~ / ) o ) ~ l i n ( t t ~  O ~ ~ , C C P S - - M ~ S H ~ R .  ,rit Singh Rewict, Ahtlul Aziz 
Khan  :tnfl 1,:ltif Khan retireb(l Mr. Arnrit Ralrr died. 

Two Lower Suhorflinntr otlicern were proinoted to the Upper Snb- 
ortiinate Hervice 

Ten cmrlitlates, one of who111 w ; ~  :b CAeotletic ~:otilputer, were :~ppoint- 
erl on proh:ltion in the Upper Suhnr~linate Service and posted for training 
un~le r  the ortleru of t,he 1)irector. (4eo1-letic Branch. 



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

8. The prime duties of the Survey of I n c h  are geocietic, topogra- 
phical, and geographical, but  the department is :~lso developing co-operation 
with local survey :~gencies, with n view to  mutu:~l  economy, and is now 
doing n considerable amount of ~niscellni~eous outside work on payment, 
besides advising and assisting Provinci:tl Governments with loc;~l  and settle- 
ment surveys as  required. The f o l l o ~ i n g  abstract shows t l ~ e  nature and 
locale of the field operations i~cttially carrit~d out  by the L)ep:lrtment during 
the past year, grouped under the f o l l o ~ i n g  sub-heads:- 

Air Surveys. Riverain Surveys. 
Exploration. Boundary Surveys. 
Topographicnl Surveys. Geodetic. 
Forest Surveys. Frnxneworl~. 
Cantonlnent and City Surveys. Levelling. 
Cndastrnl Surveys. hIiscel1,zneous. 
Railway Surveys. Trnirling. 

9. N. W. F. Province, ~ashrn ir  and the Gilgit Agency. 
A i r  surveys  in Tirih and Mohmand Tribal territory. Supplementary air  

survey in Peshiiwar (p. 59). 
Topogral?l~icaL su7*z1eqvs in Bannu district in the I ihyber Agency, in tribal 

territory c ~ f  the Dir, Swiit and Chitriil Ageilcy : ~ n d  Haziira district 
and in thc  Siigit  Agency :rnd Baltistiin (p.11. 55, 56). 

Gootletic. Observations of lt~titutle : ~ t  8 stations (p. 12 ) .  
Fran~ezao)-k .  Trii~ngulation ant1 traversing in the B ; ~ n n u  district (p. 56). 
Mclgn~t ic .  Magnetic observations a t  1 station (17. 1.3,). 

10. ~aluchistan.  
Z'opoll?.oldiicnL stir.13c?ls in ICnll? t State  ( p .  FiX) 
Cta?llo?tment str?.rSe!ls. Corrections to the 16-inch map of Quetta  Canton- 

ment (p. 58). 
F~tc~i1eti-orlr. Tri:t~i,nulntiou in Killat Stattl ( p .58) 
J fogne t i c .  Magnetic observntions a t  1 station (p. 13 )  

11. Sind. 
B ~ c l n ~ c ~ r l o r k .  Tri:~ngulittion in L5rkiin:i :111tl K:~rScl~i districts (p. 58). 

12. Punjab, Punjab States and Delhi. 
Tor)ogr/r/)lr twl sic rs~lr , t / s  iri H,;Iwalpindi, Jli~hol el An~ri tsnr ,  G t ~ r d ~ s ~ ~ ~ ,  

Si:Tlkot, (:u,jrfin\viiln and Xhekhfip111.a dibtricts (p. . 5 5 ) .  
Q~or(r t ; c .  Ur:~vity a t  Ci station8 (p. 13). 

L:~titucies and longitutles :kt 4 s tn t io i l~  (p. 13) .  
O1)servntion~ of 1:~titudc : ~ t  1% stations (p. 12). 

F,rrr?)ielclo~k. Trii1rigu1:it ion in 1':ttiiiIii Stit tt, ( p  63). 
Rect:~ngul:~tion in Ferozepore, L~itll~iiino, nncl Hissiir districts and 
in Fnritlkot, I'atiiili~ ant1 K:11~iil States (p. 60). 

I ,~z)cl l ;nq.  Secondary levelling for the Hhak~-n  1)ilnl Irrigation Pro,ject in 
Ferozc~pore, Lncihiiina, Hisstir, a11(1 Rohtnk distl*icts and in Patictla, 
Faridkot, Niibhit, Jincl and Silnln Hill States  (p. 87). Tertiary parta] 
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levelling from N. to S.  and check-levelling of single tertiary lines 
from E. to  W. in Bahiiwalpur State (p. 87). 
Tertiary levelling in Ferozepore district and in Faridkot and Ralsia 
States (p. 60). 

bfagnetic. Magnetic observations a t  6 stations (p. 13). 
ilfiscelln~teous. 4-inch detail survey in Muzitff~trgarh district (p. 60). 

13. ~ a j  putana Agency, ~ j m e r - ~ e r w a r a  and ~ ikaner .  
2'opogr.c~pi~icaL suyueys in Ajmer-Jierwitra district and Jaipur, Jodhpur 

and Tonk States (p. 62) .  
Geotletic. Urnvity a t  11 stations (p. 12). 

Latitudes and Longitudes a t  5 stations (p. 13).  
Observations of Latitude a t  18  stations (p. 12). 

Frnnt~zuork.  Triangulation in Bikaner, Jaipur, Jodhpur, Biindi, Kishan- 
gnrh, Shithpura, Ud;~ipur  and Tonk States and Ajmer-Merwara 
district (p .  (;2). 
Traversing for large scale survey of Kailiina Tank and Jodhpur 
town in Jodhpur Sta te  (p. 62). 

Levell inn. Fixing of check-levelling bench-marks by high precision 
levelling for the connection of the proposed new Standard bench- 
mark a t  Bikaner (p. 14). 
Tertiary levelling in Jodhpur State for large scale survey of Kailiina 
Tank (p. 62). 

Magnetic. Magnetic observations at 6 stations (p. 13). 
Miscellaneous. Large scale survey of Kailiina Tank and Jodhpur town 

in Jodhpur State in continuation of 1927-28 work (p. 62). 

14. Central India Agency and Gwalior. 
Topograpl~ical  s u r u e p  in Rewah State (p. 64) ;  in Bhopal, Narshingh- 

warh nnd Rajgnrh States of the Btlopiil Agency, and in Gwalior h 

State (p. 62). 
Geodetic. Gravity a t  2 stations (p. 12).  
Ll,velLing. High precision levelling from Dhtilia to  Sehore vili Dewfis 

anrl from Bina to Gwalior viri Jhiinsi (p. 14). 
Magnetic. Magnetic observations a t  1 station (p. 13). 

15. United Provinces. 
TopographrcnL ,survP?ys in Mirziipur district (p. 64). 
T'nntonmawt r ~ n t l  (,'it!/ sthrve!/s. Revision survey of Chakrata Cantonment 

and revision survey for town guide map of Lucknow (p. 65). 
Frnn~ework .  Traversing for Air surveys in Alignrh, Fyaabtirl, Bsreilly, 

Pilibhit, Shiih,jshiinpur, Kheri and Gonda rlistrict~. (p. 66). 
L p 1 1 p l l i n r l .  High preciuion levelling from Bina to  Ciwnlior viti Jhiinsi 

( P  14). 
M o q n ~ t i c .  M;agrletic ol,servation# :it 5 st ,at iou~ (p. 13) .  

16. Central Provinces. 
Topoqrfcphic.tsl StCrtlP!j.q in Jashpur, Karen and Surgr1.j~ Feudatory S t n t e ~ ,  

:in11 Mandln and Bil:a+pur districts (p. 64).  In  Bastnr State ( p .  68). 
Forpet szcrr~y.9 in B a ~ t n r  s t a te  (p. 68). 
Geodetic. (Jrnvity n t  3 stations (p .  12). 
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Fra?neworlc. Triangulation in BiiliighBt, Drug and Raipur districts 
(p. 65). I n  Bastar State (p.  69).  
Traversing in Bilaspur, Drug and Raipur districts for future one-inch 
survey (p. 65).  

Levelling. High precision levelling from Bina to Gwalior viB Jhiinsi and 
from Mhasvsd to  Akola. and back (p. 14). 

Magnetic. Magnetic observations a t  5 stations (p. 13). 

17. Bombay Presidency, States of Western India and 
Baroda. 
Top09raphicaL surveys in Belgaum, Dhnrwar, Bijiipur and North Kanara 

districts, Kolhspur and Savaniir States and the Southern Marstha 
Jfigirs and Goa (pap. 69, 70). 

Framework. Triangulation in Belgaum, and Bijiipur districts, Kolhiipur 
State, Southern Maratha Jiigirs and Portuguese Territory (Goa). 
Traversing in Dhiirwiir, and North Kanara districts (p. 70). 
Rectangulation in Thar PBrkar district and Khairpur State in Sind 
(P. 6'1). 

Levelling. High precision levelling from Baroda to  Bombay viB Surat, 
from Mhasviid to Llhiilia, from Dhiilia to Sehore vi$ DewBs and 
from Mhasvfid to Akola and back. (p. 14). 
Tertiary Levelling for the Lloyd Barrage in Sukkur district and for 
the preparation of special contour charts in Khairpur State, in Sind 
(P. 67). 

Magnetic. Magnetic observations a t  11 stations (p. 13). 

18, ~yderabad. 
Topographical survpys in the Warangal district (p .  68). 
Magnetic. Magnetic observations at 2 stations (p. 13). 

19. Madras Presidency, and Madras States. 
Topographical survey in the Salem, North Arcot, South Arcot, Tanjore 

and Trichinopoly districts (p. 70). I n  the East Godiivari district 
and in Jeypore estate of the Vizagapatam district (p. 68). In 
Gnnjiim district (p. 74). 

Forest surveys in the Central Salem Forest Division (p. 71). Special 
forest surveys in Ganjiim district (p. 75). Several reserved and 
protected forests in the G~injiim Forest Division were included in 
the ordinary survey (p. 75). 

Ei.nnzc?~ork. Triangulation and traversing in the East Godiivari and 
Vizagapatarn di~tr ic ts  (p.  69). 

20. ~ i h a r  and Orissa. 
Topogrc~phicccl survcys in Cuttacli and Angul districts (p. 74) and 

Purnen district (p.  77) ,  in Athgnrh, Bariluba, llhenkiinfil, Hindo], 
Tigiria, Band L)a~pnlln, Kha ndpara, Nayiigarh and Narsinghpur 
States (p. 74). 

Forest survo?ls. Several reserved and protected  forest,^ in the Angul 
Forest Divi~ion were inclnded in the ordinary survey (p. 75). 

lirantc?r:ork. Traversing i11 Hnla~ore, Shihabiitl, Oaya and Patna districts 
and MnyCir1)haqi State (p. 73). Triangulation in Bonai, Pal Labara 
BBmra and Rairiikhol States (p. 75). 
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Level l ing.  Secondary levelling for the Bihar and Orissa Flood Area 
Irrigation Project in Balasore, Puri, and Cuttack districts and for 
the  Enst Indian Railway on lines from Pradhlnkhunta to  Pathardi, 
from DhBnbgd to Jan~uniiitiinr, from Mztnpur to Luckeesarai and 
from Patna to  Gaya (p. 87). 

21. Bengal Presidency and Sikkim. 
To21ogrnphicnL surveys  in Midnapore, Bankura, Hooghly, Howrah, Mur- 

ehidibad, Birbhtim, Burdwiin, (p. 73); Jalpaiguri, Diniijpur, Rangpur 
and Darjeeling districts, (p. 77) ; in Cooch Behar State, Sikkim, and 
Nepal (p. 77). 

Forest szbrveys. Several reserved forests in the Jalpaiguri and Darjee- 
ling Forest Divisions were included in the ordinary survey (p. 78). 

F r a m e w o r k .  Triangulation and Traversing in Tippera, Noiikhiili and 
Chittagong Hill Tracts districts and Tripura State (p. 77). 

LezlelLing. Secondary levelling from Tinpahiir t o  Purnea (p. 87). Level- 
ling in Darjeeling district (p.p. 77, 78). 

Jl iscel laneoz~s .  Six-inch town surveys in Darjeeling district (p. 77). 

22. Assam and a hut an, 
Frtt.n~e.rcork. Triangulation in Lushai Hillo district (p. 76). 
Mi,scellnneous. Special large scale surveys of Digboi oil-field private 

estate in Lakhimpur district (p. 76). 
23. Burma, Andaman and Nicobar Islands. 

Topo9raphicc~I  ~ u T v ~ ' ? ~ s  in the Henzada, Prome, Pegu, Thayetmyo, 
Tharrawaddy, Toungoo, Katha, Myitkyina, and Upper Chindwin dia- 
tricts, Northern Shan States, Mong Mit State, and Somra Tract 
( p . p  79--83). 

Forest 8 z ~ r v e y s  in the Thnyetlnyo Division of tbe Delta Circle, Zigon 
Division of the Hlaing Circle, Manai Division of the Northern Circle 
and Upper Chindwin Division of the Chindwin Forest Circle (p. 84). 

F r a m e u ~ o r k  in the Upper Chindwin district and Somra Tract (p. 80). 
Primary triangulation in  the Southern Shall States and Victoria 
Point. Measurement of a base line a t  Keng Tung (p. 13). 

Levelli?lg. Secondary levelling from Taunggyi to Keng Tung nnd for 
the Burma Railways across Irrawaddy bridge near Sagning (p. 87). 

Miac~Llaneous .  Special survey of the Hlawga Rubber Estate near Ran- 
goon (p. 82). 
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L)r. J. dc Graaff Hrlnter, M.A., Sc,D., F. Inst., P., 
from 1-10-30 to 19-4-31. 

Lt.-Colo~lcl F. J. M. Kiug, R.E., from 20-4-31. 

24. General.-Besides geodetic work, the Director, Geodetic 
Branch, administers the following offices at  Dehra Dan :--No. 2 Drawing 
Oflce, the F o ~ e s t  Map Ofice and the Publication a d  S t o ~ e s  Ofice, whose 
work is reported in the annual Map Publication and Office Work 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 paras. 153-55; l'qaaining School (paras. 156-57).  

25. Geodetic.-Purely geodetic operations include miscellaneous 
conlputations and research, preparation and publication of records, obser- 
vatory work (astronomical, maanetic, ? seismological and ~neteorological); 
important series of triangulation, geodetic levelling, precise latitudes, 
longitudes, azimuths, and gravity deterniinations, in all parts  of India;  
and prediction of tides a t  40 eastern ports b e b e e n  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 for the current 
year, (Vol. VII), which includes complete index maps and detailed results, 

Geodetic Operations for 1930-3 1. 

20. Observatory Section.-The corltinuous record of the 
longitude of Dehra Dfin was maintained by bi-weekly observations with 
the bent transit, and by the reception of the Bortleaux and Rugby time- 
signals. The Riefler clock has been running well. The new Shortt  
clock has been fitted with improvecl lileans of reading the arc. 

The latitude variation programme has been continued, the usual 
difficulty being met with in the ulonsoon months. 

The invar wires of the base-line apparatus have been standardized 
on their return from the field, and their coefficients of expansion have 
been determined. The two fundamental stancl;~rds, nickel and silica 
metres, have been returned to the National Physical Laboratory for 
re-stand~trdizntion. 

The steel tapes of the levelling party have been regularly checked 
and the levels overhnnled. A revised piittern of Hunter Short  Base has 
been prepared. Vltrious new inutrumentfl 11ave been examined. 

The magnotic observatory maintained its continuous record of the 
three magnetic elements. The Ouiori Seismograph has been in r e g ~ d a r  
operation and meteorological observations have been mado twice daily. 

27. C o m p u t i n g  Of3ce.-The computation of the western half 
of the revised Miing Hsat serieo, :LS observed by No. 15 Party in 1929-30, 
has been completed. The Chittagong series has been adjusted between 
its terminti1 stations in the Milnipur Meridionnl and Burma Coast series. 
The part of the new ('feodrtic Handbook dealing with computation of 
triangulation has been sent to press. 
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The rough graphical adjustment of minor triangulation in  sheets 
34 and 39, which was attempted but abandoned in 1927 on account of 
the confusion of the old records, has been taken up again and charts 
showing the necessary corrections are being prepared. 

All the topographical astronomical computation forms have been 
revised and reprinted to suit changes in the arrangement of the Nautical 
Almanac. The new forms are primarily intended for use with the 
abridged edition, but the complete edition can also be employed. 

19 Persian and 4 Indian triangulation pamphlets have been compiled. 
4 new pamphlets have been passed through the press, and 3 have been 
reprinted. Three levelling pamphlets have been reprinted, and addenda 
t o  five others have been printed. 

The preservation and maintenance by local officials of protected 
triangulation statior~s and bench-marks have been supervised. 

The following publica,tions have beell seen through the press:- 
( a )  Geodetic Report, Vol. VI. 
( h )  Supplement to  Geodetic Report, Vol. VI. 
( c )  Auxiliary Tables, Part IV (Triangulation Tables only). 

28. Tidal Section.-Automatic registrations were continued at 
Aden, Basra, Kar~ch i ,  Bombay, Madras, Kidderpore, Bangoon, 
Trincomalee and Colombo. Observations on tide-poles were continued 
at Bhiivnagar, Chittagong, Akyab and Pilakiit Creek (Rangoon river). 

The tidal observatories at Kiclderpore and Bombay were inspected 
by the port authorities in July 1930 and March 1931 respectively. Aden 
tidal observatory was dismantled in March 1931 for rebuilding and was 
started again in May 1931, visual observations being made in the interval. 

The " Tide Tables for the Indian Ocean" for 1932 were completed 
and advance copies of certain ports were prepared and sent to the 
Hydrographic Departments of the Admiralty, United States and Japan. 

29. Latitude Detachment.-Astronomical latitudes were ob- 
eerved with the small Zenith telescope a t  44 stations situated a t  intervals 
of about 12 miles along a north and south line from the Banihiil Pass 
to Ajmer; 8 stationa being in Knshmir, 18 in the Punjah and 1 8  in 
R6,jputana. These o b ~ e r v a t i o n ~  furnish a very valuable section of the 
Indian geoid connecting up  with the observation8 made in Kashmir 
in 1925. The close intervals a t  which observations have been made, 
and the careful :xlignment of the stations, givea this ~ec t ion  a degree of 
precision which has never before been attained. 

Two nights' work was done a t  each station with s n  average of 8 
psire of stars ench night. 32 stations were coincident with primary 
triangulation ~tntionu, but nt 12 stations the position was found by 
reaect~on from surrounding topographical triangulation The observer 
was Mr. R. B. Mathur, n . A .  

30. Gravity Observations.--( No. 14 Party ).-Observations to 
determine the force of gravity were made a t  22 stations distribnted as 
follows :-RahBwnlpnr State, three ; Purljab, three ; .J:lis~+ln~rr State, three ; 
Bikaner, two ; Jodhpur, one ; A.jmer, one ; Neernnrh, one ; RatlBm, one ; 
Qwelior State, one;  Jaipur State, two; Kotah State, one;  Central 
Provinces, three. Major E. A. Ulennie, D.s.o., R . E . ,  waa in charge. 
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Gravimetrio observations, using a gradiometer, were made in 
Bahawalpur and Jaisalmer States. 

31. Latitude Observations.--(No. 1 4  Party).-Latitude obser- 
vations were at  four stations in Bahswalpur State and five stations 
in Jaisalmer State. 

32. Longitude Observa t ions . - (No .  1 4  ~ a r t ~ ) . - ~ o n g i t u d e  
observations were made a t  four stations in Bahiiwalpur State and five 
stations in Jaisalmer State. 

33. Tr iangu la t ion . - (No .  15 Party).-TWO detachments were 
employed on primary triangulation in Burma, as a result of which 
connections have now been made with the Siamese Survey in latitudes 
20'30' and 10'30'. No. 1 Detachment started in the middle of the Mong 
Haat series, where work had ceased the previous year, and proceeded 
towards the east connecting up with the Siamese triangulation. The 
series was then continued towards the north and connected with the 
Great Salween series near Kengtung. The party sufl'ered a great loss in 
the death of Lieutenant I. M. Cadell, R.E. ,  from pneumonia on December 
27th. He was replaced by Captain G. Bomford, R.E. 

On completion of the main series a base was measured a t  Kengtung, 
and connected to  the previous year's triangulation. The modern 
apparatus (invar wires in catenary) was used, and the base was measured 
in both directions with two different pairs of wires. The base is about 
8 miles long, over flat ground, mostly paddy fields. The two measures 
differ by 1 part in 2,000,000. An astronomical azimuth was observed 
a t  Kengtung, where it is proposed to  form a Laplace station. Rougher 
azimuths and latitudes were observed a t  4 neighbouring stations to  mea- 
sure the deviation of the vertical. 

A Wild Precision theodolite was used throughout, and i t  generally 
behaved extremely satisfactorily. Observations were made a t  15 stations, 
the average triangular error being O"s77. At a few stations in the middle 
of the season some trouble was cnusecl by slip of the lower plate, but this 
was remedied by a change of the programme of observation. 

No. 2 Detachment, under Mr. M. N. A. Hashmie, B.A. made a 
connection between the terminal stations of the Burma Coast series and 
the Siamese primary triangulation in latitude 10°30'. Observations were 
rnnde a t  8 stations with n 12-inch theodolite, the avernge triangular error 
being 01'..32. The reconnaissance had not been carried out  in advance, and 
in very thick jungle the undertaking proved a diEcult one. 

34. Magnetic Detachment . -A  magnetic detachment under 
Mr. Shyam Nnrnin, n.sc. visited 37 repeat stations in Northern India, and 
made conlparntive ohservatione at Alibag ol)servatory. These stations are 
all t h o ~ e  which are dependent only on the Dehri~ Don and Alibgg obser- 
vatories. I t  had 1)oen hoped to reopen the Toungoo and Kodaikgllal 
ohflervatories nncl to ohserve the reinnining repeat stntions during 1931-32, 
hut financial stringency has reflulted in postponement. 

35. High Precision Levelling.-(No. 17 P i ~ r t ~ ) . - O ~ t  of a 
total length of 16,000 ruilca of levelling of high precision required for 
the new geodetic level-net trl' Irirlin, 584 mile8 were completed during 
1930-31, making n total of 8,977 rniles conlpleted up-to-date. 
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During 1930-31, 964 miles of single levelling on the high precision 
system were carried out a8 follows :- 

In  fore direction only.-964 miles. 
Bombay. Baroda-Surat-Bombay 264 miles. 

In back direction only.-468 miles. 
Bombay. Mhasviid-Dhnlia ... 47 ,, 
Bombay and C. I. Dholia-Dewis-Sehore 256 ,, 
C . P . , U . P . & C . I .  Bina-JhBnsi-Gwalior . . . 165 ,, 

In hoth directions -93.2 miles. 
Bombay and C. P. Mhasvid-Akola ... 232 ,, 

Preparations have been made for the renewal of the Standard Bench 
Mark a t  Bikaner, whoae safety is endangered by the encroachment of 
habitations. 

Reports of secondary and tertiary levelling will be found under 
Section X of this report (p. 87). 
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111.-ABSTRACT OF MAP PUBLICATION 
AND OFFICE WORK. 

36. Ful.1 Reports of the work of all drawing, ~ r i n t i n g ,  and 
miscellaneous offices of the department, with Index Maps showing the 
progress and present state of map publication on various scales have been 
published separately in the Map Publication and Ofice Wurk Report for 
the financial year ending 31st March 1931. The following extracts from 
the full Report show the most important results of all this work, in the 
shape of Publications and Issues, etc. 

Table I (a)-Maps published at Calcutta, dur ing the year 1930-31. 

Value, 
Rs. 

Number of 
Copies 
printed. 

Class of maps. 

CIENERAL MAPS. 
Maps of India ... ... 
GEOGRAPHICAL MAPS. 

Southern Asia Series ... 
India and Adjacent Countries 

... Series ... 
Le Carte Internationale du 

Monde ... , .. 
TOPOGRAPHICAL MAPS. 
Quarter-inch, Modern ... 

,, (Prely.) ... 
7 , (Provl.) ... 

Half.inch, Modern ... 
13 (Prely.) ... 

One-inch, Modern ... 
,, (Prely.) ... 
I ?  (Provl.) ... 

Old-style Imps  ... ... 
SPECIAL MAPS. 

District mnps ... ... 
Provincinl maps ... ... 
Plans of Citics and Canton- 

ments ... ... 
Index maps ... ... 
hiiecellancous lrlapR ... 
Mnnceuvre and Rntlius tnnps ... 

- . . .  -- 

Total ... 

Mapa ... ... ... 
~ I R ~ B  and diagrams ... 
Illustrations ... ... 
Mieoelleneou~ ... ... 

Total . .  

Scale. 

Various 

1:2 ~ i ~ i l l i o u  

1 : l  million 

1 : l  million 

1"=4 miles 
Ditto 
Dit8to 

1"=2 miles 
Ditto 

l"=l mile 
Ditto 
Ditto 

Various 

l "=4  111i1en 
Various 

Ditto 
Ditto 
Ditto 

1"=1 mile 
................... 

New 
publica- 

tions. 

Grand Total ... I ...... ( 905 1 835 

Revised 
editions, 
new edi- 
tions and 
reprints. 

Departjnental. 

928.647 1 5.79.686 

...... 1 287 1 738 1 393.192 15.03,763 

2 

1 

4 

... 

28  
2 

... 
3 7 
1 

142 
7 

... 

... 

... 
1 

3 
... 
6 7 

2 

21,116 

2,384 

9,759 

600 

29,645 
4,334 
6,278 

44,602 
1,024 

137,457 
27,030 

674 
8,654 

550 
1,158 

3,124 
3.514 

91,865 
4,424 

5 

3 

15  

2 

34 
6 

2 7 
46 
1 

92 
14  

4 
2 6 

2 
2 

3 
8 

445 
3 

48,461 
9,771 

20,188 
2,603 

E x t r a ~ d e ~ ) n r t m e n t n l ,  

34,941 

3,471 

16,496 

1,800 

43,481 
6,716 
9,309 

87,357 
2,048 

2,10,344 
46,146 

434 
4,787 

926 
3,968 

7,580 
1,223 

16,400 
. 8,337 

Various 
Ditto 
,..... 
...,.. 

1 . . .  618 1 97 

227 
127 
247 

17  

533.466 / 76.923 

23  
45 

3 
26 

167,620 
177,482 
143,032 
45,321 
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I Departmental. I 

Table I (6)-Maps published at Dehra Din. 

Cnntoomont maps ... I Various I ... 1 166 1 14,289 / 12.983 

Class of maps. Sctalo. 

Forest maps ... 
Niscellaneous ... 

Kew 
publice- 

tions. 

Total ... 1 . 1 29 / 293 1 34.335 1 30.226 

Number of 
sheets 

printed. 

Reprints 
and new 
editions. 

I ,  

7 I 

Maps . . . . . . 
Plane and diagrnms ... 
Charte ... . . . 
Forest maps ... 

I 

Depnrtrnentnl. 

Nil. 

Value. 
Re. 

Qrand Total . .. 

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

2 1 

8 

... / 421 1 350 1 182,261 1 74,583 

20,645 

7,046 

7,645 

9,021 

Extra-departnzentnl. 

Class of mnpe. 

Foreat m n p ,  Mysore ... 
Forosb rnnps, Hyrlcr~b6d 

Frivabo Eatntes ... 
Do. ... 

Plans and diegremr ... 

8 7 

40 

Y u ~ n h i r  of 
sheets 

printed. 

1 New 1 Reprints 
Scalo, publica- and new 

tions. etiitiona. 

6,551 

13,495 

71,285 

55,169 

14,533 

6,939 

Vdue. 
Re. 

24 

25 

... 
8 

Various 

100 

677 

A76 

10,723 

1,816 

Totel ...I ... 1 611 41 4,802 

12 

59 

232 

89 

13.691 

100 

560 

3 2 

360 

8,560 

4"= 1 mile 

2"=1 rnilc 

Vnrioun 

16"= 1 mile 

V s r i o ~ u  

6 

7 

3 

ti6 

11 

... 

... 

... 

... 
4 
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... Maps ... 1 various I 48 1 4 1 1,462 1 1.438 

Table I (d)-Maps published at Quetta. 

Value. 
Rs. 

... Plans and diagrams 

... ... 

Maps ... ... 1 various 1 18 / 5,971 1 1,948 

Depnrtmental.  I 

Number of 
sheets 

printed. 

Total ... 

Plans and diagrams ... I .. 7,760 

Reprints 
and new 
editions. 

I (  

9 ,  

. 1 90 / 7 1 7.309 ( 2,049 

New 
publicn. 

tions, 
Class of maps. 

, 

- 

Table I (e)-Maps published at Murree and ~eshawar .  

Scale, 

34 

8 

I 

Class of mnps. 

Total . . I  ... 
Grand Total ... 1 ... 

Maps ... ... 

3 

... 

Plans and dingrnms ... 

1,054 

5,745 

102 

23 1 32.457 1 9,872 

533 

7 8 

1,144 1 30 1 39,766 1 11,921 

Scale 
New Reprints Number of Value. pub\icn 1 lIew h e  Rs, 
tions. editions, printed. 

Total ... 

Plans and diagra~ns ... 

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

Depnrtn~entnl .  

Various I ... 11,363 I I 

... I . . .  1 ... 1 4 . 6 5 2  2.401 

Total ... 
Grand Total ... 

1,633 

Extm.depnrt)tlentnt.  

Varioua I ... 1 70  / 7,863 

... I ... 1 7 0  7,8881 2,635 

... I ... 1 701 19,5401 5,036 

2,606 
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Table 11.-Abstract o f  Mode rn  Topographical Maps. 

I One-inch 1 Hsal:d;h Quarter-inch 
sheets. , sheets. 

Topographical maps published in 1930-31 , 142  37 1 2 8 
1 

Do. do. published in previous 
pears. 1 2.908 795 1 255 

Total poblishcd ... , 3.050 1 832 I---- 283 

Ynmber of sheets in  India ... i 6,218 1 1,630 / 450 

37. Notes.--Calcutta.-In addition to  the work shown in Table 
I(n), 113,164 copies of 155 maps were gridded during the year. 

38, D~hrcc D ~ n . - l n  nctclition to  the work shown in Table I(b) 
above, 95.8'34 prints of 998 originals, consisting of plane-table sections, 
triangulation ch'irts and pamphlets, and f o r e ~ t  rrlnps were printed. 

39. Quettc~.--The Quetta Cantonment (16-inch) map has been 
corrected up to date on the ground, nncl the correction of the 14 fair 
sheets concerned is now in hand. 

Table 111.-Letterpress publications. 

f a )  PUBLISHED AT CALCUTTA. 
1. G e n e r ~ l  Report of the Survey of India, 1938-29. (475). 
2. Map Publication and Oflice Work Report, 1999-30. (3001. 
3. Survey of India Notes.-issued monthly. (350). 
4. List of maps published,-issued inonthly. (800). 
5. Correction slips to Handbookq, Tvpe Table. Border Specimen, Conventional 

Signs, etc. (158,380). 
6. List of map3 published (F. 0 .  U. 0.)-issued qunrterly. (200). 
7. Governtnent of India nnd Circular Orders and Circular Metnos., etc. (5,900). 
8. Instruction8 and npplication forms for candidates for Clans 11 service. (5,000). 
9. Calcndar for 1931. (3,500) .  

10. Camp Officer's Record Rook. (200) 
11. Triangulation Pamphlet. (100). 
12. A d v e r t i s e ~ ~ ~ e n t  for the Survey of India maps. (1,020). 
13. BIiscellaneous departmental forms. (900). 

f h )  I n  hand at Calcutta.  

1 .  S I ~ T V P ! ~  of InrJin rfenerc~l R ~ p o r t ,  1828-30. 
2. Confidential Szcpplpmcnt to the General Report,  182.3-30. 
3. New Catnlnglte of l l lnps ,  1931 .  
4 ,  Index to Annitnl Rcporta of the S i ~ r v a y  of Ind ia ,  1004.05 to 1926-27, colnpiled 

b!/ Lt. -Gol .  A .  H .  Glu!jn, I A .  
f c )  PUBLISHED AT ~ E H R A  D ~ H .  

1. Geodetic Report Vol. V, 1928-29. (460). 
2. Correction slip to Geodetic Report Vol. I V  4% V. (500). 
8. Special Public~t ion No. I. (450). 
4. Handbook of Topography, Chapter 111. (750). 
6. Do. DO. VIII .  (750). 
6. Union of Geodesy India, 1980. (300). 

- --  - - - . - 

*Numbera in breoketn after ewh item denote the number of copics printed. 
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Table 111.-Letterpress publications.-(Concld.). 

f C /  PUBLISHED AT DEHRA DG~.--(T'oi~cld.). 

7. Supplement to Geodetic Report, Tol. TI. (550). 
8. Report on i\lllit:~ry Tr~lining nt Qnetta (Special P u l ~ l i c a t i o ~ ~  KO. 11.) (2001. 
9. Lt.-Col. C a ~ ~ ~ p b e l l ' s  l'npcrs on Rectnngulntior~ Slirvey. (100). 

10. 3 Rectangular Co-ordinates (Lalnbert). (400 of each). 
11. Handbook of Geodetic Triangulation. (400). 
12. Tide Tables (68 Ports co~ubined volulne) for India11 Ocenn for 1931 

l'art I. 13,0001. 
13. Tide Tables Supplementary Tables, Part 11. (3,000). 
14. Do. for Rangoon Rivers. (1,000). 
15. Do. Ro111h;ly Port'. (900). 
16. Do. Hooghly River : ~ n d  for L'ort Comlnissioneru. (1,300). 
17. 18 Triangulation P : ~ ~ l ~ p h l e t s .  (100 of encll). 
18. Addenda to Tr ia~~gula t ion  I'amphlets. (1,296). 
19. 57 Correction slips to Tr in~~guln t~ ion  Pn~nphlet 's.  (100 of each). 
20. 50 Do. Do. Do. (125 Do. ). 
21. 271 Professional forms. (310,945). 
22. 409 1Iiscellnneous jobs. (271,995). 
23. 8 Lists of bench-1n:irlts for v ~ r i o n s  cttiitonlnents. (2 of enchj. 
24. List for bIussoorie Guide 11n.p with c3rrcction slip. (1,500). 
25. List of Prinlary bench-mnrlt s. (200). 
26. List of Publications correctcd t'o 31st Jannary 1980. (250). 
27. List of Reserves in ChhindwRrn. Forest 1)ivisiou. (100). 
28. Correction slip to Auxiliary Table, Par t  I .  (300). 
29. 3 Do. to Secondnry Levelling Lines. (4001. 
30. How to obtnin lnaps. (10). 
81. Enrt ta  to Departmental Paper No. 13. (400). 
32. Calendar for 1931. (300). 
33. Auxiliary Table, Par t  111 (set u p  and stereotyped). 
84. Table 46 and 47 8ar .  DO. 

/ i t )  I n  H a n d  a t  D e h m  Dicn. 

I .  Tide Tables for Indinrt Oceart for 1932. 
2. Geodetic lieport,  Vol. VI .  
3.  Geodetic T r i a n g u l a t i o ~ ~ , .  
4 .  Af~xi l i a ry  Tables, P a r t  IV.  Sec. (a ) .  
5. Do. I I .  
6. 11 Levelling Pa~nphle t s .  
7. 11 T r i a n g d a  tion Pan~phle t s .  
8. Addenda to Levelling I - ' n ~ ~ ~ p l ~ I e t s .  

40. Map Issues.-Table I V  shows the total number of lnaps 
issued by the Survey of India  during the y e w ;  following this table is a. 
diagram ~howilig the progreas of 1 . 1 1 ~ ~  snles during the 1:lst four yea,rs. 

Comp;i,ring the 6:~les of tiiffereut unit,n with those of the l:revious 
year's, increases are :lppnrr.l~t iu 1~1111ost t11l ci18e8, far tile grentest being 
in Burm:~ \\rrhel3e three titueu the vi1111e of I D ; I I l 8  \ \ ' i \~ 80111, regarding which 
the follo~ving special note from the Director Euriua Circle is quoted : 

"The si~le of maps during the yew under report has eclipsed a.ll 
"previous I-ecords of the Burma Circle. This increase is partly 
"attributed to the difiturbed political state of the Province, 
"which has s t imul~~ted  the demi~nds for maps on the part of 
"the civil and military nuthorities; there is also, however, a 
"distinct upward tendency in the sales t o  the general public." 

-- 
'Ntlt~thera ill  bracket,~ after each item denote the unlnber of coples printed. 
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As a,n ex:~mple of the class of work which is now being dealt with, 
i t  may be of interest to  record the supply of a complete set of 
the 1-inch maps of the Province, numbering about 90 sheets, 
mounted in pair, Michelin Style, in polished teakwood box, 
a t  a cost of about Rs. 300, for the personal use of His 
Excellency The Governor of Burma. This set was so greatly 
appreciated that a duplicate set has since been ordered. 

Table IV.  Maps issued by Survey units, 

0s ROOK TRAKS- / FER (TO GOYERS- 1 TOTAL. 
/ MEXT OFFICIALS). 

D = Departmental I - 1 -  
I 1 I 

x= E x t r a - ~ l c p a r t - ~  

t Theue l i y n r ~ a  (lo not include the value of tree ~saues. 
NIIIP :-From t11ia year ~ I I R  tig~ireu nntlrr the beading "Frro issaos" do not inclndr inllpfi 

tnnefcrrtrl t11 CI~CIPR.  

i I 

2,55,34(; 

68,027 

27,718 

41.410 

434 

128 

430 

9,872 

630 

1,698 

...... 
607 

9,327 

2,291 

1,013 

8,OiR 

Totals -. / 758,197 12,81,387 1251,925 1,4!5,428 / 56,166 ( 56,762 / 1,050,288 14,26,815 

value. 
Rs. f 

N l ~ n r l ~ r ~ .  1 sale X t ~ ~ n b c r  Face Number 

78.590 

112.723 

9,107 

2,610 

262 

62 

l.h3,899 

51,871 

, 

39,701 

...,.. 

...... 

Calcutta 1) 1 
S 

Debra D i ~ n  1) 
S 

Pimla D 
R ~ w n l p i n d i  ('A" 

Company) 1) 

Quetta ( " E " 

mental. 

lli0.643 

9 

1 , 7 7 6  

143.3.52 

...... 

...... 

cnpies. V ~ I I I C .  Of value.  Of copies. 1 Rr. 1 1 Rr. 

99.447 

16,156 

8,(;2i 

1,iOO 

434 

128 

35.5 

3,072 

16 

1,131 

. , . . . .  

4 96 

8,479 

2,291 

4 

2,113 

Company) D 
X 

PeshLnar (No. 18 
Party)  D 

S 

No. 23 Par ty  D 

Mus..onrif. D 

Rangalore D 
x 

Shillong D 

Jlaymyo L) 

36,131 

8,488 

2,802 

...... 
1,008 

...... 
42 

1 l,Sli? 

9,001:) 

1,069 

7 

343 

...... 
20 

1 
.- 

234 

6.8" 1 17,595 

514 a 2 

...... 

...... 

5,650 

1,271 

436 

) 

...... 

...... 

...... 
376 

7 

. . . . . . . . . . . . . . . . . .  
1 1 

848 

...... 

39,889 

6,316 

5!240 

...... 
1,758 

,..... 

5,548 

307 

&.ti81 

4.cina 

276,264 

526,770 

31,685 

145,962 

1,270 

52 

...... 

...... 
1,871 

:395 

65:)  

7 

...... 

...... 

.,.... 
633 
. 

560 : 3 9 i  
2 2 

276 

32,457 

14,652 

7,888 

435 

3 1 :I 

.5,024 

4,682 

580 

2,!)i2 
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Rs, 3,50,000 

PROGRESS OF MAP SALES. 

'1927-31 

Extra Departmental. H 
Departmental. 

41. Map Record and Issue Office. 'I'lle tot:rl na11ll)ei- of  
d e p a r t l ~ ~ e l ~ t , ~ l  ili:~ph ~01d  (1111 .111~  t11~ ~t-~clr  U C I S  2:19,1:::l, .ID illcreahe of 
40,862 or ol)ont 2 0  o\tlr the  prc\ I O I ~ ~  yc.rr'h sales 1'nyulc.nts for  thehe 
1rlap.i ,1111ounted to lis 2,5#5.:340, c\cec~tling t l ~ e  Inst y e n r ' ~  figures l ly  

j 'l'hls lI lCI 'Cnhf2 1s largely clue. t o  I I I C I ~ S  rec]uireel the Arnly 
1)ep:rrtlnent ill co l~ i iec t io i~  u l th  :rctRe s e n i c e  oper,rtions : ~ r ~ u ~ ~ I  
r e q h i i w ~ r  d u r i ~ r g  the , I I I ~ ~ I I I I I  

'I'Iie ~ n l r ~ e  of C R H I I  <.iIe~. clecrense(l hy 13s G.O(i9 11.0111 I l h  I,O(i,IsCi to 
HH 99,477 or b ~ .  alront Oi , 1)ut considering the  prehel~t  st:tte of tr;,de 
depression, nntl RIAO the ft\ct t ha t  1.1st year figure5 \t.c,re the highest yet  
r~corde t l ,  tllie very  light falllug off cannot be considered ,IR unsatisfactory 
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Modern c l o ~ e d  steel racks have now entirely replaced the old wooden 
strllctllres in the Records Section, and the complete rearrangement of 
the originals, P. T. Sections, etc., is in hand. 

The Map Mounting Machine has worked very satisfactorily, and, as 
long as cloth wi~s  avt~ilable, about 400 maps were mounted a day. The 
total number of maps mounted by machine during the year was 53,552 
which represents a saving of Rs. 16,733 over the cost of hand-mounting. 

\Val1 maps as \wll ns dissected maps have still t o  be mounted by 
hand, but i t  is hoped t h i ~ t  it may be possible to  perfect a system by which 
dissected maps can also be mounted by machinery. I t  has not yet  been 
found possible to  obtain the right type of cloth in India for use in the 
map mounting machine, and for this reason the machine was out of 
action for some weeks while supplies were being obtained from England. 
Experiu~ents, however, to  find a satisfactory paste of local manufacture 
have provecl nuccessful, and there should be no difficulty in future in 
obtaining atiecluate supplies in this direction. 

The preparation of a new Catalogue of Maps was taken in hand 
during the year, the rllain object being t o  increase the value to tile public 
of this hook by simplifying the index lnaps, and also to  make it possible 
to keep the catiblogue absolutely up to  date without undue labour. 

42. Stock of Maps. The tables below give the stock of maps 
as it stood on 31st March 1931 : 

1/2;U. Southern Asia S e r i e ~  . . . ... 1 8,834 

C l t ~ s  of rnsps. 

1/>1 India nnd Adjacent Counbrien ... ( 42.685 
I 

Number of ' Present Face 
copies Value. 

in stock. i Ra. 

I 

1/31 Carte Internntionele rlii Monde 4,860 

One inch n l ~ p *  . . . ... i 1,195.035 

Hslf 1r1c.h n ~ ~ p -  ... . . . I 
*.. i 823,647 

Q ~ i ~ r t e ~ .  IIICII  I I J R ~  ... . . . 
... I 2a5.500 

(+nerol  r11i111c tlf 1nrl1:l . . . 
.'. I 

21,27;! 
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Dehra Dlin. 
- 

1 Number of I Present Fnce 

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

... 1/11 Carte Internntionale du Bloilde 

... Two-inch  naps ... , . .  

... One-inch maps ... ... 
... ... Half-inch rnnps ... 

... Quarter-inch maps ... ... 

... General maps of Indin ... ... 
Provincinl and District maps of Indin ... 
Cantonment and Town  naps (Special and Guide) 

Miscellaneous n ~ a p s  ... ... ... 

Clnss of maps. 

Bangalore. 

copies Value. 
in  stoclr. 1 ~ a .  

Number of Present Fnce 

in stock. Rs. 

I I 

1-inch, +.inch, $-inch and l / h l  ninps 

Miscellaneous maps ... ... ... 

Class of mRp8. 
Number of Present Fnce 

copies Value. 
in stock. Re. 

I 

1-inch, )-inch and l /hf nlaps ... 
1 I i ~ c e l l ~ n e o u s  n ~ a p ~  ... . . .  ... 
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43, Mathematical Instrument 0l3ce.  The demands on this 
o 6 c e  for supply of instruments, as well as the repairs show a decrease, 
which is due to  the general trade depression. 

I I I 

1 .  Total vnll~e of stortba i ss~~er l  . . 1 5'39,308 1 4,20,131 1 3,78,291 

2. ,, ,, ,, repairs carried out to 
. . .  orders . . I  , 4 4 6  1 2,21,5IO 1 1.13.806'~ 

; ,, ,, ,, i n s t r~~ l l~en t s ,  kc . ,  retumpd 
. . .  to  store . . .  1 32,356 ( 2 48,647 

4 .  Book Vltltie qf stock i l l -  

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

. .. (c) Material ,, 

6. Total value of work done in the worlr- 
. . .  shop ... . . .  5,76,546 5,25,686 4,67,145 

5 .  V n l t t ~  r!f 1Ve-w ln s t r ,h~rc t s -  
(u) Max~ufacturecl in Workshop ... 
( b )  Purchased locnlly . . . . 
( r )  Imported through the Stores 

Deprtmeut,  London ... 

7. Value obtained by sale of obsolescent 
. . .  and conde~llned stores 1 1,980 1 1,148 1 2.626 

3.09.675 
96.260 

2,02,847 

1,90.821 
46,893 

2,20,876 

4,10,839 
1 , 0 6 5  
2,00,288 

8. Employees- 
. . .  (a )  Average number . . .  

( b )  Cost of employees including prri- 
sion contribr~tion . . 

4,54,147 
1,28,331 
2,06,718 

1,79,842 
28,363 

2,31,128 

1.62,717 
45,930 

1.47.130 

480 

1,93,538 

4 90 

2,02,734 

463 

1.94,262 



1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

44. 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 hitherto 
were found t o  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. I n  order to  make information 
readily available t o  the public regarding areas of modern surveys 
completed and published, the two tables have been recast and the areas 
are now given by scales and not  b y  circles,  the latter being of purely 
departmental interest. 

To avoid delaying the publication of this report, i t  has not been 
found possible to calculate the figures for each scale for each quin- 
quennium between 1905 and 1930, and consolidated figures are therefore 
given. These figures are more accurate than the previous ones, but 
may be subject to slight correction when the figures prior t o  1930 are 
more closely examined. 

Tables  G I anti G 11 supersede Tables C and D of previous 
General Reports and have been introduced to facilitate n more accurate 
assessment of cost rates for all varieties of survey. The new Tables are 
divided illto two sections, C I for survey in the tield and C I1 for mapping 
in recess. A reference to these and to the mop publication cost rates, 
ascertainable from the Director. Map Publicatiou, should allow of a 
complete estimate for producing any map. 

45. Progress. I t  was hoped in 1905 that maps on the scale of 
1 inch to 1 mile would be available for the whole Indian Empire within 
25 years ; but the work has been greatly retrenched and delayed from 
various causes, and in 1913 the Secretary of State sanctioned a scheme 
for the reduction of the scale of survey in the less populous areas. 
Allowing for the surveys to be carried out on the reduced scales of 

inch and 4 inch to 1 mile, under this scheme, we may roughly regard 
half the work as being completed by 192,;: though there is a tendency 
to revert to the 1-inch scale in special cases owing to  the pressing 
requirements of geologists and engineers, and in accordance with the 
modern military view that this is the smallest scale ~ui table  for tactical 
operations. 

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

R e v i s i o n  of m o d e r n  s u r v e y s  has also become necessary in some 
important frontier tracts and is badly needed in some other areas. 
Moreover some areas surveyed on smaller scales have had to  be re- 
surveyed on a larger scale. 

The figures for this work are given in italics in Table B. 
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Table An-Progress of Topographical Surveys since 1906, 

1-inch and and &-inch { and f -inch 
Survey yenrs  r e  1 .  ' scales. 1 s c i e r  1 

I Sq. vziles. Sq.  nt i les .  Sq, mile8. Sq. ~ n i l e s .  

Totals to 1931 ... / 899.867 1 170.710 1 25.343 j 1.095.920 

Table B.-Revision anrl Resurvey of the above work 

801,031 

1,899,961 

107,60I Balance remniniizq 

Up to 1930 . . . 
1930-31 .., 

TotaJ programme 

dl l ,G52 

6,07 1 

2.901 

1,341,519 1 42baaa j 133.144 
I I 

,?54,57H 

8,071 

3,215 

N i l  
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Steep  ~ u r t l y  lvooded l-wch Original provieion- 
z t~zino~cs ~J,OOO-~~&QO a+-. 

Correction to General Report 1930-31. Page 29, TABLE C I. of No. 2 3  Party (F. C.) Punjab. 
Substitute the fo l lowing  Table for the Exis t ing  one :- 

3- 
td 
z 
Y 
!3 
3- 
Q 
H 

r 
Y 
C * 
0 
C 
z 
ei 
% 

< 
C, e 
p: 

N 
PLEASE P A S T E  IN TO 1930-31 GENEHAL REPORT ct 

I. 

REMARKS. 

! 
PARTY i r u  LOCALITY. 

Sheet h'os. 
Character of country. Scale. 1)escription of Survey. 

description 
of work. 

Cost rate 
persq. m11e 
lor acre) 
of each 

description 
of work 

Areas io 
Sq. miles 
(or acres) 
of each 

excluding 
pupils and 
men under 

Total area of 
each description 

of snrvey, re- 
gardless of scale 

I training. 
-- - . -- . - I - . .- - - - -- - . -- .- 

expenditure 

~ d ~ { ~ ~ l ~ ~ ~ e f ~ f "  
Topographical field 

work including and nbture of 
country. administrative , 

charges. 

~ 

1 
i - -- - 

No. 23 (Irrigation Surveys) Party-Punjab. 

SPECIAL SURVEYS. 

I ! i Rs. Sq. rn. FRONTIER 
CIRCLE.- 

Concld. 0 
I I Fla t  cultacuteti pluins in t e r -  4-inch Originai Irl.iK:ltioll PaIIillg in 39 998 ! ; 

apersrl7 w i t h  tooodrr. scrub. survcsy. 1 I ,  I ,  h l !  I 

Cost 4.02.413 

1.006 

I 
I 

I date-pnlnln ortr7 stzntl-hills. ; N. 

Flat cultivuted plains inter- Hectangulsfiorl to 
qeraed 104th trees. 8 n c b  b 25 acres (in- 
rand hills. cluding cost and 

embedding of 

i 44 1. J. R, I 2,201 122.2 
M k X. I 

I 
I 

I 
- ! 

markstonea). I ! I 

I 
! 
I 

! 

Tertiary levelling 
(including com- 
putations and 
compilation of 
s p o t  l e v e l  
charts). 

44 1, .J.  \ I  I 1,006 i 37.1 
& K. I 

1 I 
I 

I I 

I I 

I i 
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V.-SURVEY REPORTS, F R O N T I E R  CIRCLE. 

DIRECTOR :-LB.-Colonel 8. W. Bacltville Hamilton, n.s.o., R.E. 

46. S u m m a r y . - T h e  units administered by the Frontier Circle 
were ' A '  and ' E '  Companies, x o s .  1S  and 23 Parties, and No. 6 
Drawing OfEce. 

47. /'rcii~ti~?g.-One Class I1 officer and 1 0  soldier surveyors con- 
tinued their training in field and recess work during the year in 'El  
Company. Of the latter one has been reverted to  his regiment. Four 
R. E. officers 011 probation received tri~ining in air-survey work during 
the year under report. 

48. Special.--The survey units on the frontier continued to 
co-operate closely with military formations a t  special training exercises 
( P  3). 

One Field Survey Section mobilized from ' A '  Survey Company was 
attached to the force operating in the Kajuri Plain from October 1930 to 
March 1931 (p .  3) .  

49. The ,fieEt/ ?coo2k of units was ;bs follow8 :- 
' A '  Survey Compccny. Topogrikphy on scales of 3 inches, 

1 4  inches, 1 inch and % inch to 1 mile in sheets 38. K, L and 
0, 43. B, E. F, G, I, M ancl 44. I. Traversing and triangulation 
in sheets 38. K and L. 

' E l  Sz~rvry  Compcbny. Topography on the scale of Q inch to 1 
nlile in sheet 35. I ;  on 1 inch to 1 mile in sheets 34. L 
and P Trinngultttion in sheets 34. L and 35. I. J, 31, N 
anrl 0. Corrections to  the 16-inch map of Quetta Cantonment. 

,Yo. 18 ( A i r  Szzr.ljey) Yrtrt?j. Compilations of air surveys in sheet 
38. O and suppleu~entary air eurvey of PeshBwar and 
surrounding country. 

g o .  93 ( IrViyat ion ~Yurveys ) Pts.rty.-Detail survey on the scale 
of 4 inches to 1 mile of Muzaffargarh Project area in sheets 
39. I, J ,  K & N and erection oE permanent markstones at  the 
corners of 3,000 acre rectan,vles in the mnle area. 

Rectangulntion ant1 t e r t~a ry  levelling of the Ehakrn Dam 
Pro.ject area in sheets 44 I, J ,  K,  M & N. All the above work 
was clone for the Punjiih Government. 

'A' Survey Company. 

50. General.-Tho recess hcatl-rlut~rtors reu~ained a t  Blurrce. 
Owing to li~ck of suitilble ;~ccou~~r ro~ l :~ t ion  a t  Riiwitlpintli it l i n ~  been 
clecidetl to rliove tile field hca(l-clt~autera to  E'e~hiiwrtr where there i 8  

~ufficient accorrrrno~1;~tion for  hoth ' A ' Cor~~pnuy  nn'l No. 18 Party in 
the office huil(liug hitherto occl~pi~t l  l'y t l ~ e  1;ltter. J)nrir~g reces8 t11e 
glazing of the v e r ; ~ n ~ l . ~ h  WRH c i ~ r r i ~ t l  out in th:lt oif ic~ to provide room 
for ' A ' Compnny'e drawing eectiou. 
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A field survey section, mobilized from the company, was attached to  
the Kajuri Plain tie1d force and carried out triangulation and plane-tabling 
during the cold weather. 

The survey of the remainder of the Block Mountain and of Allrti 
tribal territory of H a z ~ r a  district was completed. This had to  l ~ e  
abandoned last year owing to political disturbances. 

The survey of the Gilgit Agency, the western portion of which was 
commenced in 1929, was continued during the year. The area surveyed 
includes the massifs of Nanga Parbat (26,600 ft.) and Haramush (24,200 
ft.1. In this agency the only area now remaining unsurveyed is that 
comprising tho unadministered territories of Indus Kohistiin, Tnngir, 
Darel, etc., and the western portion of the Chiliis republic. In  the pre- 
sent state of local p l i t ica l  relations, the safety of survey parties in the 
majority of this area cannot be provided for. 

Revision surveys on the scale of 1 inch to 1 mile were continued in 
the Punjab plains in the neighbourhood of Lahore and Amritsar. 

51. Personnel -The average strength of the colnparly during 
the year was 1 Class I otticer, 3 Class I1 oficers, G Upper Subordinate 
officers, 39 Lower Suboldinate officers and G soldier surveyors under 
training. 

Captain Irvine-Fortescue and Lieut Jenney were attached for 
training during the summer. Lieut. Sams was transferred to No. 18 Party 
in March. Mr. Grnhaln (Class 11) was transferred to the Geodetic Branch 
in November ; Messrs Strong and Clluni Ltil K:~pur, R.S. (Class 11) joined 
the company in Janu;iry and October respectively. Lieut. Sams, Messrs 
Chiragh Shah C.H. and Muhammacl Akl~ar  (U.S.S.), Surveyor Mir Abdullah 
and Computer Abdul Axiz joined the field survey section which was mobi- 
lized for the R,zjuri Plain operations (luring the cold weather, reverting 
to the company in March. 

52. Field work.-MT;??fcv. Mr. Clluni La1 Kapur. i1.s. (Class 11) 
with 7 surveyors. revised 1,520 square lniles on the wale of I inch to  1 
mile in the Lahore, Au~ritsar, G\~rd%spur.  Sialkot, G q j r i i n ~ s l ~  alld 
Shekhupnr:~ districts of the Pur?j;~l) (sheet  44. I ) ,  and carrietl out verifi- 
cation of new topogr:~phic:rl detail co~nniul~icatecl by other departments, 
in the Bhclihi~purn, (:ujranwiil:i, S I I S I I ~ I I ~ ,  Ly:illpur, Morltgornery and 
Lahore d i ~ t r i c t ~  (sheet 44 E). 

During the eurly pnrt of the scauon Mr. Snj:~n-:~l Kllan, C.H.  (U. S.  S.)  
had charge of the training c:lmp, consisting of Mr. Rashirullah Khan 

I T .  8. S,  on pmt~at,ion), one 1inc1:rssifierl surveyor and 6 soldier surveyors. 
This c:lnip resnrvc.yc(l 1 19 srln,lre 111iles on the scale of 14 inches to 1 
in t l ~ c  Murreo hills ( ~l rcc t  43. ( 1  ). 111 January Mr (Ihiragll Shah, C . H .  
( I T .  8 .  S. ) on reversion fro111 ficltl se~vicc,  took over charge of this calrlp ;lnd 
surveyed 62 H(jII%I'e I I I ~ ~ ( ~ S  011 the sci11c of 3 ilicl~es to 1 lllile rollnd Rannu 
for the Hnnnu (initlo ~ I I : I ~  (sheets 3 X .  l i  and I,). 

Surveyors (:lluln~n Mul~:rnl~n:~d 1 nncl Mian Mulianil~~ncl, working inde- 
pendently, ~nrkeyed a n d  rc,vised C,t i  and .50 scln:lro ]nile* rpspectively on 
the RC:~IC of I h  inches t o  1 ~nilc in Sw5t ilntl in trib:~l territory, H n z ~ r a  
Jistrict. 

Mr. Chirngh Shah, c I t .  ( I T .  S S ) carried out solno supplementary 
triangulation in  the  Murreo hills ( ~ l l e c t  43. C:) in order to provide extra 
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frame work for  the training camp. He also traversed about 15 square 
miles n e w  Bannu, where sufficient fixed points for the 3-inch survey could 
not he provided by triangulation. 

Mr. Mullammad Akbar (U.  S .  S .)  completed the triangulatioll of 
nbout 60 square miles for the survey of the Bannu Guide map, and sub- 
sequently ct~rried out correction surveys, chiefly to roads, in 21 1-inch 
sheet8 in Wnziristiin, and Dera Ismail Khl-tn district, N. W. F. P., (sheet8 
38. H and L, and 39. I ) .  For this purpose he was detached f r o ~ n  No. 1 
Field Survey Section for about 7 weeks. 

Stci?~l)ler.--At the end of March Mr. C. M. Aslam, B . A .  (Class 11) 
attended the iinnual tribal Jirga held at  Oghi by the Deputy Commissioner, 
HnzBra district. The rewards sanctioned in connection with surveys in 
tribal territory in 1929 were distributed, and Mr. Aslam assisted in the 
successful negotiations with the KI~cbns of Alliii and the Black Mountain 
for the completion of the survey. Subsequently, with 3 surveyors, he 
surveyed 297 square miles on the scales of 14 inch and 1 inch to 1 mile 
in that area (sheets 43. B & F ) .  

Mr. Chiragh Shah, C.H. (U.  S.  S .  ) with 4 surveyors and Mr. Muhammad 
Akbnr (U.  S. S. ) with 3 surveyors surveyed 7,943 square miles on the scale 
of $ inch to 1 mile in the Gilgit Agency & Baltistan (sheets 42. H, L, 
43. A, El  I & M ) .  

Mr. C. M. Aslam carried out  some supplementary triangulation 
in Alliii tribal territory, Hsziira distl-ict, and in Indus Kohistan, Gilgit 
Agency (sheets 45. E & F )  to provide extra points for plane-tabling. 

53. Field operations in the N. W. F. Province . -A field 
survey section was attached to the force operating in the Kajuri Plain 
from October to March. Lieut. R. H. Sams, ~ . s c . ,  R.E. (Class I), command- 
ing this section, with Mr. Md. Akbar (U. s. s . )  and surveyor Mir Abdullah, 
smveyecl 149 square miles on the scale of 1 inch to 1 mile (sheet 38. 0). 
This area had already been mapped from rapid air-photo compilation, 
prints of which were used to assist the plane-tablers. Lieut. Sams also 
carried out supplementary triangulation in the area of operations, and 
(luring February he fixed a number of points in the neighbourhood of 
S h a p i  Fort Pt Ali Masjicl in the Ichyber Pass, for the use of the Royal 
Artillery. 

54. Areas surveyed . -A total area of 10,206 square miles was 
surveyecl, r r ~  follows :- 

62 acln;kre niiles of original survey on the scale of 8 inches to  1 mile 
(sheets 38. K & L).  

66 square mile8 of original survey on the scale of 13 inches to 1 
mile ( sheet 43. B). 

,5O square miles of revision survey on the scale of 13 inchos to  1 
mile (sheet 43. ) 

119 acluare miles of resurvey on the ecale of 19 inches to 1 mile 
(sheet 43. (f ). 

297 square miles oE original survey on the ecale of 1 inch to  I mile 
(sheets 43. B & F ) .  

149 uquare  mile^ of original eurvey on the ~ c a l e  of 1 inch to 1 mile 
(eheet 88. 0). 

1,620 square miles of revieion survey on the ecsle of 1 inch to 1 mile 
(sheet 44. I). 
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7,943 square miles of original survey on the scale of # inch to 1 
mile (sheets 42. H & L, 43. A, E l  1 & M). 

55.  Offlce work.--Sertion (1). Mr. W. H. Strong, M.13.E.  (ClassII )  
with Messrs L). I<. Yollra ( U .  S. S . )  and S:tjaw:~I Klian, c.H. (U. S. S.), 
was in charge throughout most of the year, and conlpleted 11 fair sheets 

Srction (9). Messrs Asll~rn and Kapur were in charge during the 
winter anrl snlntner respectively. Thirteen fair sheets were sul~mitted. 

The average strength of the two sections was 14 surveyors & 8 
draftsmen. 

C o ~ ~ ~ p u i a t i o n  of current triangulation and travertle work, and the 
acljustment & co~npilation oi old clata were carried out throughout the 
year by Mr. D. M. Uass ( LJ. S. S.) b 5 co~nputers.  

'E' Survey Company. 
0.picer Co?ninancii~?q.-hIajor E 0. \Vlleeler. n l . ? . ,  R . E .  

56. General.-The field and recess head-quarters were a t  Quetta. 
Owing to climlbtic conditions iu the area under survey and to the 

necessity of nearly all rriove~nent being by road, only a portiou of the 
colnpany took the field a t  a time, the remaining portion continuing fair- 
mapping at  head-quarters. Surveys were extended east-wards and south- 
wards, the modern survey of sheets 34. L :~ncl 35. I being continued, and 
that  of 34. P commenced. 7,580 square miles were triangulated in advance 
for snbserluent seasons 

Perso?~?lel.--The average strength during the field season was 1 
Class I officer, 4 Class I1 officers, 3 Upper Subordinate officers and 42 
Lower Subordinate officers (excluding the Reproduction Section). Of 
t h i ~  strength, 1 Class I1 officer and 14  Lower Subordinnte otficers 
(including clerks) were employed at  head-quarters, and 1 Class I1 officer 
wit8 under iustruction in p1:ine-tabling. 

Captain L) R. Crone, R . E . .  O C. No. 18 (Air Survey) Party, was attached 
to the Conlpany Cor 10  clays while carrying out the military training 
referred to in para. 5 : otherwisc Major Wheeler wits the only iliilitary 
officer with the 1111it. MI- Mnhanimad Nn,jamuddin, B.A. (Class 11) was 
transferred tenlpor,~rily to the cclulpany, while llessrs Seth Ram Gupta 
(CI:LSR 11), Sardar TChnn ( I T .  8. S.) ;~ncl Siidiq Ali (Assist:~nt 2nd Ilivision 
Photo-Litho. Ofice) were transferred to other units. 

57. Field work was org:inizetl ns follows :- 
Wiw te?.-- 

( ' ( 7 ) ) ~ ) )  (I).-Mr. F. J .  Urice (C1:tss I1 ) :bssistecl Ily Mes~rs  Muhammad 
K : I N : - ~ ~ ,  I< s (CIJHR I t )  and A l ) d ~ l  Iii~qIii(1 (11 S. 8 . )  wit11 1 C l n s ~  I1 officer, 
6 ailrveyors : I I I ( ~  9 ~o ld ie r  aurLeyors, anrveyed 2,089 squ;lre niiles on the 
scklle of 1 inch to 1 lnile in flheet :?4 I'. 

(?ccrnp (,?).-Mr. IOlushnl Khan ( I1 .S .S . )  assisted by 1st Class 
Surveyor Ahlr~rrd Shah, with I Rurreyor, 8 ~ o l d i e r  slirveyors and later 
1 cornpnter, surveyetl 1,059 Rqunre  mile^ on the ~ c a l e  of inch to 1 mile 
in aheet 35. J 

A S Z L I ) ~ . I ) ~ C ~ - -  

Cn,mp ( 8 )  -Mr. Maha~nmad Nn*jnmuddin, n . A .  (Class I1 ) with 4 
survoyora nntl 2 soldier surveyorfl, ~urveyed 523 square ~niles on the scale 
of 1 inch to 1 mile in sheet 34. L. 
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TI-ictngtclnt ion c~ntl  t r n  versi71g.-Messrs Khushal Khan and Sardar 
Khan (IT. S. S ) ancl 1st CI~LSS Surveyor Asghar Ali triangulated 5,481 
square miles in sheets 35. I, J, M, N and 0 for subsequent survey on 
the scille of f inch to 1 mile: 1st Class Surveyor Thakur Singh also 
triangulated 2,099 square iniles in sheet 34. L for  subsequent survey on 
the same sciile. 

('orrect iorts to existiny nzccps.-The 16-inch map of Quetta Canton- 
ment wits corrected up to date, field work being carried out on published 
sheets. 

58. Areas surveyed.--Original survey of 2,612 square miles on 
the s c ~ l e  of 1 inch to 1 mile, and of 1,059 square miles on the scale of + inch to 1 mile; a. total area of 3,671 square miles on both scales, all 
in Kaliit State, in B~lnchistiin. The corrections to  the Quetta Canton- 
ment map were sprei~d over an area of 18 square miles. 

The triibngulation carried out  l ~ y  mainly in Kaliit State, with slfiall 
portions in Las Bela State, Baluchistiin, ancl the Liirkiina ant1 Kariichi 
districts of Sind. 

~ V C C ~ Z L ~ P  of ~ T C L C  51~rt~e2/ecl -The country surveyed and triangulated 
included a portion of the plateau of Baluchistan, :L portion of the 
extremely broken :tn(l intricate area where the plateau falls away to the low 
ground on the east and south, and a portion of the low-lying alluvial 
basin to the north-west of Jacobabiid. Tliroughout the area there is 
little vegetation ancl water is very sc,lrce ant1 often impregnated with 
salts: in the hill areas inhabitants are few, particularly on the edges 
of the p l t~ te ,~u ,  an(l inany migrate with the season. Even on the plateau 
the heat is considerable during July and August, and in tlie low ground 
is of course notorious throughout the summer; during the winter the 
temperature in the l~ills rnay go below zero Fahrenheit, and even in the 
Jacobsb,itl plain, the cold is severe a t  night. The progranlnle of work 
therefore rerluired careful arrangement, to conform to  the varying climate 
in the area. Ilonkey transport htttl t o  be aued in a part of the are)%; 
in the remainder, camels. 

59. OiZlce work.--Fair-clrawing was carried on throughout the 
yt'ar, owing to the colripany hnving taken the field in two sections, 
:it different seaqons. I ) rnwing ~ectionv were under the charge of 
hlesurs F. J. Urice ant1 M Ansari, 13 A .  (Cl : l s~  11) amisted by hlr. 
l\.lah:rmln,~~l N;~.jnr~~~i, lf l in :111,1 Ti. 8 Muh:~nimatl H:~uan (Class TI), and 
Mesqrs K h ~ i ~ h a l  Khan, Sardnr Khan  and Abdnl Rashitl ( U .  S. 8.) .  

Owing to the tirbld senuorr Ilavirlg continned i~rltil the end of June 
1931, the rnnpping of all tieltl work wau not completed hy the end O F  
the survey year 1930-31. I t  will however be completed by the end 
of Blnrch 1932. 

Rspnt l t cc t  ion bY~rti,on.-This section, under the ~upemiaion of Rfr. 
Sarlicl Ali (Aseistant, 2nd division Photo.-Litho. Office) anrl later under 
Litho. Jlmftsm,in Hhah:lhnddin, worked full time throughout the year, 
almost entirt~ly nil pnifl for work. This work included the reproduction 
of a large nnruher of the Kt~airpur Rectnngulation chartu for the Director, 
Centrnl Circle, na well n8 niilneronu ,jobs for the nlilitnry authorities in 
Qnette. The upeciill rlrawiug necessary Waf4 c8rricc1 o l ~ t  1)y the regular 
drawing sections. 
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60. Military Tra in ing . -Dur ing  May and June  1931 an exercise 
in air survey was carried out  in co-operation with No. 31 (A. C.) 
Scluadron, R. A. F., a t  Quetta. 

No. 18 (Air Survey) Party. 
0,fliccl. I n  chnrgc.-Captain D. H. Crone, R.E. 

61. General , -Recess and Fieltl Head-quarters have remained 
a t  Murree and Peshswar respectively. Close liaison with the R.  A.  F. 
units of No  1 (1udi;ln) Group has been maintui~letl. The  Eoruber Squad- 
rons are fully ecluippecl ~ ~ ~ i t h  the F.  8 auto~natic  fill11 cameras and auxiliary 
equipment and after a prolonged period of experiment to overcome defects 
in operation owing to the Inore severe climatic conditions under which 
they are required to work in India this equip~uellt  used in consjunction 
with Kodak panchromatic film is now t l~oroughly reliable. All canleras 
have been calibrated for the R. A. F, units by the party :11ld t,he more 
advanced methods of plotting for hilly country described in Professional 
paper No. G of the War Office Air Survey Corutnittee, modified to  suit 
Indian conditions, have been introduced. 

62, Personnel . -Lient .  Price x a s  posted to  the party in October 
and proceedeil on  leave in Mnreh ; Captain Fortescue, and Lieuts. Sams 
itnd Jenney were trained in photo. and air surveys during Recess. 

Mr. S. R. Gupta (Class 11) joined the party from ' E ' Couipany for 
training. 

The strength of the party was increased hy 3 coniputers t o  form a 
computation section and 1 draftsman ant1 1 surveyor to form a fair- 
mapping section. 

Four surveyors joining the circle were sent  t o  the party for  two 
years training and :L similar nuinber of t r ,~ined Illen transfered to ' A ' and 
' E '  Companies during recess This will be the nornial sequence of 
training in Suture, ;\nd w:ls co~nll~onced ilnriug the year. 

63. Field work.-Tho photogriiphs provided h y  the  R A. F. 
cluring 1939-30 were sutlicient to eu~lploy the party fully during the  
year under report.  Further  t o  these the H. A.  F. supplied p h o t o g ~ a p h s  
of 25 s i t  ~ni les  of the country ;~roluid Peshi i \~ar   nil of 1 0 2  squ:ire nliles 
of Peshiiwar : ~ n d  Attoclc l)istricte to 1)e utilixecl for revision. The 
R. A. F. :~lso provitleil the means for tlie c:~rrying otit of tests of obliclue 
air photograpl~y for Hurvoy Tl~il  results of these tests will not he 
known uutil 1931 -32. 

64. Cornpilation.--7'17.(ih. A 1*,1pic1 con~l~i la t ion  of the tribal terri- 
tory i l l  :S8 0, (i was ci11.rieil ollt for  1lle Ar111y. 'l'lle rigoro11h sllrvey hy the 
p lu~nl )  point 111et11oil of tlli. trilxtl t e r r i toq-  ill 38 0 1 2  wa8 c:trriecl out  
and fair 111:1pl)i11g co111111e11ced 

l ' e s h f i r l ~ i r  Tht. Snpp1en1e11tal.y sa l . \e j  of 25 sq iniles of Pi>shii\var 
anil uurrounrling conr~t ry  was c,~rriecl out  011 t l ~ c  Ci-inch scale nucl the fair 
drllwing of the (loitlt: i \ l i ~ p  in two sl~t\c>ts co l~~u~ence t l  (luring t l i u  year. 

R~vrsio-11 S U ) * ~ ~ ( ~ ! / .  S o  re\ision nnrpey \!-as taken in hand : ~ s  the  
b'. X enlarger was not in running order 

65. Tra in ing . - In  the course of their trailling, the Clasu I officers 
cnrrietl out  rigorous ;tir survey of 34 st] iniles by the plunlh point method 
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in Tiriih, in addition t o  air survey by rapid active service methods. The 
party was exercised in rapid air survey compilation on a small exercise 
in the Murree hills held in conjunction with personnel of ' A ' Company. 

66. Reproduction Section.--The section has been kept 
~noderately enlployed during the year on miscellilneous work, details of 
which are included in the Map Publication and Office work Beport. 

No. 23 ( Irrigation Surveys ) Party. 
0,ficer in c h n ~ g e . -  Mr. C. H.  Tresham. 

67. General .-This party which works for the Punjab Government 
completed the survey of the area commanded by the Muzaffargarh District, 
Indus Canals Project and continued the survey, commenced by No. 22 
Party last year, of the area conmanded by the Bhakril Dam Irrigation 
Project. Field head-qnarters mere a t  Ferozepore. 

Pe~sonne1.-The average field strength of the party, apart from the 
Officer in charge, was 4 Class I1 officers, 5 Upper Subordinate officers 
and 132 surveyors, etc. 

68. Field work.- 
C n ~ n p  (I).-Mr. H. H. P. Butterfield (Class 11)  assisted by Mr. 

M. L. Kohli ( U .  S. S . )  with 20 surveyors completed 998 squaro miles 
of detail survey on the scale of 4 inches to 1 mile in the Muznffargarh 
district in sheets 39. I, J ,  K St N and also erected permanent markstones 
at the corners of all 3,000-acre rectangles throughout this area. 

Cit??~p ( 2).-MI.. J iya La1 Sahgal (C1;~ss 11) assisted by Mr. N. D 
Joshi, U . A .  ( U S .  S.  ) with 31 Lower Suhorclinntes recta~lgulated 30-5 
square miles and levellet1 1,006 square miles in Ferozepore and Ludhiana 
clistricts and in Faridkot and K a l ~ i a  States in sheets 44 I, J, M AT N. 

Cnml)  (,)).--Mr. Mahan~~natl  Naajarrrnddin, R . A .  (Class 11) assisted by 
Mr. Lnltnn Khan ( U .  8. S ) with 80 Lower Subordinates rectangulnted 944 
sqn,tre miles it1 Ferozepore and I-Iissar clistrict~l and in Faridkot and Pntida 
States in sheets 44. I ,  d AT K. 

p (&-Mr. Muhammn(1 Husnin Khnn, K.S. ( U .  S. S. ) nssistecl hy 
Mr. (21iadir II):LcI ( U .  S. 3. ) with 30 Lower Suhordiniltes rectnng~ilated 962 
square miles in Ferozepore and L u d h i ~ n a  districts and in Fariclkot and 
Kdsia  States in sheets 44. M R: N. 

1),-,1rr,u1[/ Srctir,?, -Mr. Dnni ('hand Puri (Class 11) with 14 Lower 
Suhortlinateq coriipletecl the fnir-1n:lpping of two 1 -incIl compiled sheets 
of the H;~t.eli Irrigiitioti IJrqject anrl the reduction of 741 village musnvis 
of the Ferozepore district. 

69. Recess Duties.-The fair ~lr;ipping ant1 cornputations of rill 
the tie111 work wvre rvrnpletetl during the ye:\r nllcl in atldition scxvell I-inch 
compiled sheets of t h e  Haveli 1rriq:ttion T'ro,jcct were fair-mapped l'he 
work wns supervised hy Me~sr8 H H P. Butterfieltl, diyn I ~ n l  s : l h g ~ l ,  
Mr~ha~rlmnrl Hnsnin Khan. K . B .  and N D. J o ~ h i ,  I L A ,  ass i~ted hy Messrs 
M. L Kohli nnrl &uc~dir  nail 
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70. Summary . -The  units adnlinisteretl by the Central Circle 
alere Nos. 1, 5 and 20 Pi~rties, Air Survey Traverse ant1 Kllairpur Detach- 
ments, a n ~ l  NO. 3 Drawing Otlice. 

No 24 (Siud Rectilngulation) Party was disl)an~lecl froill 1st October 
1930 and its personnel distribute11 ~11n01lgst the other units of the Circle. 
I(hairpnr Detachulent was f o r ~ l ~ e d  from the salue date to carry out  
rectangulation and levelling for irrigation prqjects in Khairpnr State 
(Sind) under the direct s u p ~ v i s i o n  of the Director, Central Circle. I t  
 as plttcecl in cllarge of Mr Arnrit R I W ,  U.S.S., with head-quarters 
n t Rollri. 

The Officer-in-charge, No. 6 P , ~ r t y ,  in ntltlitioll to his normal duties, 
continued to  act as Assiut:~nt Director of Surveys, Central Provinces, and 

the Revenue, Town and other sur;eys of that  Province. 

71. Truining.--Two Cl,~ss I oacers  were under tr i~ining in No. 5 
Party ; one of them was transferred to the Frontier Circle in May 1981 
:tnd the other to No. 20 Party ns Officer-in-charge for 11 short period 
dIlring April 1931, being finally transferred to No. 1 Party. 

Two Class I1  ofticers were confirlued in their appointments Tllree 
other Class I1 officers on probation were tr,~nsferred from the Geodet,ic 
Br:\nch at  the co~nmenceruel~t of the field season for tr'liuing to No 5 
P;11'ty 

Two pupil clraftsmeu were e n t e r t ~ i n e d  in No. 3 Dr;~wing Oflice to 
fi l l  up the vacancies cau-cd 11y retirement and t1e:tth. 

Six soldier sur\.eyors posted to this Circle in 1929 corjlpleted 
tlleir first perio~l of tr:linillg ill NO. 1 I',lrtjr (luring field season 1930-:31 
and are being ret,~inecl to unclergo their second period of e s t r , ~  trainin@ "i' Tllree solclier surveyors, on col~lpletio~i of their fifth field season in No. . 
Party, have been recolounended for  perrri:tlient retention in tile Depart- 
lnent 011 tire un:rtt,rclied list 

The U.  S S. colnpnter, wllo \%as l011t to this Circle, wi~s  retrnnNferr- 
etl to the Cleotletic Cr~111ch in J , ~ n u i ~ r y  29::l OLI coinplotio~l of the trailling 
or 'rope co~nputers i l r  this Circle His services \?.ere also usefully 
lltilizetl i l l  No 1 Party cll~ring ;I pi~r t  O F  last field sensou 

72, The , / i r l t /  ?clorh of p:lrties i l l i l l  d~'tach111ent8 WIS :IS follOHTS:- 
No 1 I'trrt1~.-Topog1.;l1~11~ 011 the sc:rles of 3. 1 a n d  4 incl les  to 

1 111ilr i n  s l~eetr  45 k4', (;, M i ~ n d  N,  54 H nn(l 55. k:. Special 
tr:l\clrsi~~g :1n11 lo\eilillg for I<;riliin;~ T:llik all11 ,Jodhpur 
' I ' o \v~~  snrve!. Tr in~rgu la t io~~  i l l  :~tlv:~nce in ~ h e e t s  45 I ,  J ,  b[, 
N ant1 O 

, \~o ,G ~)(,rt!~.--Topogri~phy o n  the scales of 4 a114 1 inch to 1 lnile 
in ~ h e e t r  fi4 F, J nnll LT Traversing in sheet8 64 F, (: and 
K :rnd tri;1ng111:ltioll i l l  i\(lv:lnc~ ill s h ~ t ' t s  64 F, G ,  K and L, 
$0 l'nrt!l.--1,nrge scale revision survey of Cllakrnt;~ C;lnton- 
~ l ~ e n t  nucl 4-inch revision survey of Lucknow and environs, 
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A ir Surzleg Traverse Detachment. -Traversing for control o i  
air surveys on the scale of 16 inches to 1 mile in Aligarh, 
B~rei l ly ,  Pilibhit, Shiih,jal~iinpur, Kheri, Fyzabad and Gohda 
districts of the United Provinces. 

IChct irpur Det(tchn~etl t . -Rectqulat ion and levelling in Khairpur 
Stiite and Sukkur  and Thar Piirkar districts in Sind. 

No. 1 Party. 

0,j i l .er I 11 c,h cr lye .  - L ~ e u t .  H. W. Wright, R . E . ,  up to 28-6-31. 
L ~ e u t .  C .  A.  K .  Wilson, R.E., from 29-6-31. 

73. General . -The party continued operations in Rqjpotgno, 
ancl C:entr:~l India Agencies, and Ajrner-Merwiira and Pu11,jab Provinces, 
partly by special nrrangements with Indian States, in sheets 45. B, 
F, Cr. I, J ,  M, N nncl 0, 54. D and H, and 55. A and E. 

The field head-quarters of the p i ~ r t y  were a t  Ajmer. 
i ' e rso ,~~lr l . - -The field strength of the party, excluding the Officer- 

in-charge, was 6 Class I1 otficers, 5 U. S. oHicers and 65 L. S. officers, 
inclr~c-ling 8 soldier surveyors under tri~ining. 

74. Areas surveyed.-9,6(5(5 square miles of 1-inch original 
stlrvey in sheets 4.5. F, (:, M and N, in i?j~ner-Merwiira district and Jaipur 
and Jodhpur Stibtes of the RFjputiina Agency, 1,516 square ~uiles of $-inch 
originnl srirvey in sheets 45. F, &I and N in Jaipur and Jodhpur States 
onrl 5,428 square miles of $-inch revision survey in sheets 54 H and 55. E 
in Ehopul Po1itic:al Agency, C.1 , and Cjwnlior State, were coulpleted. 

12,490 sclanre miles were triarlgulatecl in sheets 45. I, J ,  M, N and 
0 in A-jiner-Merwiira and Punjab Provinces and R~jputi ina Agency. 

120 sclii;tle lrliles of triangulation, 7 . 7  linear miles of travel-sing, 
210 liuenr niiles of levelling and 88 scluare nliles of 4-inch surveys were 
speci:llly corrie(1 out, in continuation of the 1!)37-38 Kailiina Tank 
Catchment area surveys by the Rejpntiina Detachinent near Jotlhpur, 
for Jotlhpur Stitte, R%,jput~nn Agency. 

75. Field work was orgnnixcrl ila follows :- 
Ctrwp (I).-Mr. I). N. Vafinclctv:~, n . ~ . ,  (Class 11) opened a csrnp 

of 3 instructors nncl 24 snrveyors of nholrl 2 2  were untler instruction. 
The originnl survey of 1,604 srl. rl~iles on the sc'11e of 1-inch to 1 mile 
in  sheet^ 45 F and Ci in Joclhpnr State was finiuhed under Mr. A .  B. 
Hunter. 

The area w:~s  fl:st,  dry nnil U ; I I I ~ Y ,  largely under intermittent culti- 
vation and thorny scruh, with n few i~c>lnterl and pro~ninent hills. 

('cl~np ( 2 )  -1Ir T 31. ( I .  Alesanrler. ( C l n s ~  11) with 1 in~trl ictor 
nurl 9 surveyorfi, of whom 6 were under il~otrnction, completed the 
original survey of 1,082 square mile# on the ecale of 1-inch to 1 mile 
and 1,061 sclu:rre rniles on the ~ctl le of  4-inch to 1 mile, in eheets 45. M 
nncl ?4 in Jaipnr St i~te .  

The planetahlers of this camp wnff'ererl fro111 1:tck of previou~ly 
triangulated data. 

The area inclurl~rl .Jnipnr City, anrl the snrro~~nrl ing country ia 
wooded and cultivated, but Randy and interspersed with hills. 



SURVEY REPORTS, CENTRAL CIRCLE. 63 

Camp (3).-Mr. J. C. Berry (Class 11), with 10 surveyors, completed 
the revision survey of 5,423 square miles on the scale of fr-inch to  1 111ile 
in sheets 54. H and 55. E in Bllopnl Po1itic;ll Agency. 

The survey of 721 sq. 111iles of this area was completed after March 
by 7 surveyors, under 1st class surveyor Na*j~nul Hussain, the ba1:ince of 
eurveyors having left the field to form the advanced mapping section. 

C U ~ L ~ S  (4) ( 5 )  ( 6 )  ( 7 )  ( 8 )  a ? ~ d  (9):-  
Mr. M. D. Nangia, u a , (Class 11), Mr. S. JI. Murtaza, B A . ,  (Class 11), 

Mr. I. H. I\'aqvi (U. S. S.), Mr. A .  G. Qureshi (U. S. S.), Mr. D. N. 
Vasudeva, B.A.,  (Class 11) and Mr. B. B. Kuttappn. (U. S. S.)  triangu1;lted 
respectively 3,316, 1,729, 2,136, 2,245, 1,583, and 1,581 square miles 
in sheets 45. I, J, M, N and O in Ajmer-Merwiira and Punjab Provinces 
and the R5jputsna Agency. 

I11 general the area was fairly flat and cultivated, with isolated hills. 
Cun~p  (lo).-During October, Noverilber and December Rlr. H. C. 

Deva, h i . ,  (U.  S .  S.), with 4 computers supplied the triangulatio~l data 
of the 1,591 square miles under survey in Camp (2) concurrently with 
triangulation by Camps (4) and (5). 

Crimp ( 2 1 )  --Mr. R. N. Hastir, ( U .  S. S.), with 12 L. S. officers, 
who included 2 levellers, and 1 traverser and cou~puter trinngulnted ant1 
computed 120 square miles, levellet3 210 linear iniles, tr:lrersed 7.7 linear 
miles :uid completed the special original surveys of 88 scluare uiiles, 
on the scale 4-inch to 1 mile, of p:lrts of Jodhpur city and environs 
in sheets 45 B am1 F, and completed 455 sq miles of original survey 
on scale of 4-inch to 1 mile in Jodhpur State in sheet 45. F. 

Fir~tcliaes aurveyor I>. P. Cihusi R:itn checked 8.700 sclunre ~lliles 
of 1871-73 and 1872-73 triilngul;ltioti by plane-tiable ancl telescopic 
clinometer in sheets 54. D and 55. A in CentrL~l India, Gwalior and  
R5jputann. 

The area W:IS partly open and undulating anc3 partly jungle-covered 
hi1 1s. 

76. Recess duties.-Pnir-rnilpping was divided illto 4 sections 
under Messrs A. B. Hunter, T. M. C. Alex:~nder, J. C. Berry and I<. N. 
Hitstir respectively. 

Mr. A. Cr. Qureshi was responsible for the co i~~ple t io~ i  of all 
co~rrputn tions. 

The 1n:lpping of nine l- inch sheets, n l l  surveyecl (luring this se:lson, 
nritl ouo 4-inch co~npilcd sheet surveye~l previously, was completed during 
the ye;lr, 

90 ~clu:~re miles of four-inch survey carried out a t  Jodhpur this 
sensol1 W:LS atl~lccl to oltl fair sheets prep:lretI by the Lt%cjput:Tna 1)et:tch- 
merit in 1927-28. 

No. 5 Party. 

\Injor 1,. [I J ~ r l t s o n ,  I . A . ,  up  t o  19-10-30. 
hlr .T. I I .  W i l l i a ~ n ~  frorn 20-10-30. 

77. General.-The party continnetl surveys on the l-inch to 1 
mile and 4-inch to 1 mile scales in Central India, Central Provinces, 
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and United Provinces, in sheets 64 F, J and M. The field head-quarters 
were agnin a t  Sngpur  in order to  keep in touch with the Settlement 
Commis~ioner, the Officer-in-charge of the party being also Assistant 
Director of Surveys, Central Provinces. 

Personn~1.-The tield strength, apart from the Officer-i11-char~e, 
was 2 Class I (under training), 6 Class I1 (4 under training) and 3 
U. S. otficers, 40 surveyors ( 3  under tr:lining), 4 traversers and 6; 
computers and recorders. 

78. Areas surveyed.--3,565 square miles of 1-inch surrey (2,942 
square uiiles original and 623 square miles supplenientary) in sheets 
64. F, J ancl JI an[l 2,983 square miles of &.inch survey in sheet 64. M, 
toti~lling li..?48 square miles on both scales; 3,341 square rniles of 
triangulation in eheet 64, and 1,074 liuear miles of traversing in sheets 
64. F, G and K. 

The triangulation was connected to the Bilespur Meridional Series 
and the traverse with the triangulation carried out by the party. 

79. Field work was organised as follows : - 
C n n ~ p  (I).-Mr. C. T. Hurley (Class 11), with 6 surveyors, completed 

275 square miles on the scale of 1-inch to  1 mile and 817 square miles 
on the s c ~ l e  of &-inch to 1 mile in sheet 64 MINW in Mirziipur district 
: ~ n d  Slirgujn Feurlatory State. 

Thl: area is mostly wooded, communications being good during the 
open season, and the lower ground largely cultivated. 

(:tzmp (,?).--Mr. Shadi La1 Duhe (U. S. S.), with 7 surveyors, 
completed 8,166 square rr~iles on the scale of &-inch to 1 mile in sheet 
64. M (less N. W.) in L s h p u r  a n d  Surguj! Feudatory States. Cornmu- 
~ ica t ions  are good and the area rnostly jungle clad, the lower ttreas 
being cultivated. 

Crsmp (,?).--Mr. .J. R. Chibhar ((I. S. S.), with 14  surveyors, 
completer1 1,614 squnre rniles on the 1-inch to 1 mile scale in sheets 64 F 
nntl J ,  in Biliispur clistrict nnrl the C. P. Feudatory States in Central 
Province#, ancl Rewnh State in Central India. Most of the country is 
hilly, nnd densely woodecl, with few communications. 

(!nlnp (/r>.-Mr. Hnkdiatl Khan (U. S. S.), assisted by surveyor 
Ahclul Kniyum Khan with 16 surveyors (inclurling 1 Class I and 3 Class 
I1 officers nnd 5 surveyors under training), completed 1,679 square rniles 
on the 1-inch to 1 mile ~cnlo  (1,056 sclnare mile3 original and 623 square 
miles supplementary survey 1 ill eheets 64 F and J ,  in Manrlle and Bilispur 
districts in Contra1 Provinces on11 the Rewah State in Central India. 

The hillq are rnostly reserved forest3 an11 d e n u ~ l y  wooded, bllt the 
greater part of the Mnntllir clistrict falling in this nrea is undulating open 
country largely cultivated, of which large tract3 contain just few 
conspicuou~ trees. 

Crrmp (6) -Lieut C:. A. K.  Wilson, ILE. ,  (Class I under tmining) 
triangulated 957 square miles in sheet3 64. K and L in the Raipur 
district. 

The hille are densely wooded nnd the lower ground difficult for 
triangulation. Cornmunicetione are bad. 
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Camp (6).-Mr. M.  A. Khan (Class 11) triangulated 1,206 square 
miles in sheets 64. F and G in Biillghdt and Drug districts; the area 
consists of heavily wooded hills, with falr communications. 

Camp (7).-Mr. I<. C. Gosain (Class I1 probationer under training) 
triangulated 1,178 square miles in sheet 64. L in Raipur district. H e  was 
later assisted by blr. N. N. Chuckerbutty (Class 11). 

Camp (8)-Traverser Amar Singh with 3 traverser6 traversed 1,074 
linear miles in sheets 64. F, G and K in Biliispur, Drug and Raipur 
districts. These traverses were run primarily to give heights in the area 
for further surveys. 

The party suffered very much from malarial fever, a large number 
of officers and surveyors returned ill to recess head-quarters. The Central 
Provinces has a short cold weather and work is carried out under trying 
conditions after the middle of March. 

80. Recess duties.-Fair mapping was divided into three sections 
under Messrs C. T. Hurley, J. It. Chibbar, and Shadi La1 Dube assisted 
by Mr. Hakdad Khan. The Computing Section was under Mr. N. N. 
Chuckerbutty assisted by Mr. M. A. Khan. 

The mapping of one &-inch, and thirteen 1-iuch sheets, all surveyed 
during this season, and four 4 .inch compiled sheets surveyed previously, 
was completed during the year. 

No. 20 Party ( C a n t o n m e n t s ) .  

i 
Mr. J .  H. Williams, up to  19-10-30. 

Oflcej* i n  chnrgc..- Lieut. I. H. R. Wilson, Ens., from 20-10-30 to 7-4-31 and from 27-4-31. 

,, C. A .  K. Wilson, R . E . ,  from 6-4-31 to 26-4-31. 

8 1. General ,-The party carries out original and revision 
surveys of cantonments and militt~ry lands (including cantonment bJzBrs) 
as required by the Engineer-in-Chief and the Director Military lands and 
Cantonments. The Party is also available for carrying out  special large 
scale surveys. 

The permanent head-quarters of the party were at  Mussoorie. 
Personnel.--The strength, excluding the Officer-in-charge, was 1 

U. S. officer, 17 L. 8. officers and ,a permanent drawing section of 
6 draftsmen. 

82. Areas Surveyed.-27 sq. miles revison eurvey on scale of 
4 inches to I mile and 1,414 acres re-survey on scale of 16  inches t o  
1 mile were completed. 

39 linear rniles were traversed for 4 inches to 1 rnile survey. 
83. Field work was organized :IS follows:- 
C(rmp (I).-Mr. Bakhshi Hnrnam Singh ( I T .  S S.) with 5 aurveyors 

completed 1,424 acres of 16 inches to 1 mile re-survey of Chtikrata Can- 
tonment, the rest of the work having heeu corupletecl the previous year. 

Camp (2)-Untler the direct uupervision of the Officer-in-charge, 
colnpletetl 27 sq. lniles of 4-inch revision survey of Lucknow and envi- 
rona. 

84. Recess duties.--Fair mapping waR carried out  throughout 
the year under Mr .  B:~khshi Hnrnnnl Singh (U. S. S.) and 21 sheets on 
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16 inches to  1 mile scale and 9 sheets on 64 inches t o  1 mile scale of 
Kamptee, Dinapore, Pachmnrhi and Lucknow Cantonments and bazars 
were prcparcd and sent to  press for  publication. Cawnpore Cantonment 
and bhziir sheets left over from last year were completed during the early 
part of the season. 

Air Survey Traverse Detachment. 
O f i e r  i11 chnrge . -Mr.  Jagannath. 

85. General.-This detachment took up traversing for 16 incIl 
to 1 mile Settlement Surveys, in districts Fyziibiid, Gonda, Bareilly, 
Sh~hjahBnpur,  Yilibhit, Kheri and Aligarh of the United Provinces, in 
parts of aheets 53. P ;  54. I and M ;  62. D and H ;  and 63. A, E, F ,  I & J 
a t  the request of the Settlement Commissioner, U. P. Field work opened 
a t  FyzBbad on the 13th November 1930, but head-quarters had 
to  be subsequently moved to Bareilly on 5th  February 1931. Field work 
closed on 18th May 1931. 

86. Personnel.-The field strength, apart from the Officer-in- 
charge, was 17 Lower Subordinate officers i.e. 2 Surveyors, 11 Traver- 
eere, and 4 Computers. 

87, Areas surveyed.-2 ,424 linear miles of traversing in part 
of sheets Kos. 5 3  P;  54 I, M ; 62 I>. H and 63 A, El F, I & J in districts 
Fyziibad, Gonda, Bareilly, Shiihjahanpur, Pilibhit, Kheri and Aligarh 
were complet,ed. 

88. Field work was organized as follows:- 
Fielil Hecul-quarters were under direct supervision of Officer-in- 

charge with head-quarters a t  Fyzabad till 5-2-31 and thereafter at  
Bareilly. Four Computers and 2 Pupil Surveyors carried out computa- 
tions and preparation of dlujmulis. 

Mosaics for  the whole area were prepared and suppliecl direct to 
the District Oficers (Collectors) concerned. 

Fieltl Camp, under supervision of Officer-in-charge, consisted of 
Traverser Nand Kishor Sharm:~ and 10 Traversers, and con~pleted 2,424 
linear miles of traversing in districts F y z ~ b a d ,  Gonda, SIi&hjahBnpur, 
Bsreilly, Pilibhit, Kheri and Aligarh. 

89. Computations. -The whole area wa8 cornpleted in the 
field Head-quarters and trilverse data for districts Gonda, Kheri, 
Pilibhit and 8hBhjah~npur  were supplied to the Indian Air Survey and 
Transport Ltd. as requested by the Settlerr~ent Commissioner, U. Y. 
Data for the remaining area were supplied during the recess. 

The country traversed co~lsists partly of open cultivation inters- 
persed with nunlerous villages ar~tl mango-groves, and partly of broken 
ground covered with high grass, scrub ancl dense forest. 

The areas traversed were scattered and consisted generally of 
emall blocks. 

90. Reoess duties,-Cornputations carried out during the field 
were tinally scrutinizecl, con~plete~l and bound up in volumes, and the Air 
Survey and T r a n ~ p o r t  Ltct. was supplied with the necessary data. 
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The Detachment was disbanded from 1st October 1981 on comple- 
tion of its work. 

Khairpur Rectangulation Detachment. 
OJce? i n  c1anrge.- f Xlr. Alnrit Ran1 (U. S. S.), from 1-10-30 t o  8-4-31. 

All.. H. N.  Hastir (U.  S.  S.), from 9-4-31. 

91. General .-On the disbandment of No. 24 Party this Detach- 
lnent was formed on 1st October 1930 under the direct administration 
of the Director, Central Circle and in charge of Mr. Amrit Ram (U. S. S.), 
with head-quartera a t  Rohri, to carry out 64-acre rectangulation and 
levelling for irrigation ~ro,jects  in the Eastern Nara valley, for the 
Khairpur State (Sind),  in sheets 46. -.4, B & E. 

It also undertook to run a doul~le levelling line to connect certain 
P. W. D. bench marks in sheet 40. A in Sukkur district for  the Bombay 
Government, and also completed 320-acre rectangulation in sheet 40. G 
in Thar P ~ r k a r  district, left over by No. 24 Party during the last h l d  
season, owing to  the area being flooded. 

Person~~e1.-Besides the Officer-in-charge, the Detachment had 6 
rectangulators, 2 computers and 2 recorders to begin with, but was later 
on reinforced by 2 surveyors, 5 rectang.ulators, 1 trig. computer, and 4 
recorders who joined i t  for rectangulatlon or levelling duties on different 
dates between 1st Mwch and 14th May 1931. 

Two rectnngulators were discharged in the beginning of May for 
unsatisfactory work and conduct. 

Mr. A~nr i t  Ram ( U. S.  S .  ) proceeded on leave on medical certificate 
on 9th April 1931, and was relieved of his duties by Mr. R. N. Hastir 
(U.  s. s. ). 

92. Areas surveyed.-The detachment opened for the field a t  
Rohri in district Sukkur. I t  completed the programme detailed below :- 

1. For  Khnirpur State (Sind).  
( ( L  ) 139 scl iniles of 64-:~cre exterior and interior rectangulation. 
( b )  152 linear miles of tertiary double levelling and 518 linear 

miles of single levelling, for preparation of contour charts. 
2. For Bornb;~y Crovernme~~t :- 

( a )  24 linear mile6 of double levelling iu 'Sukkur tlistrict, for 
conriection of P. W. D. bench marks of Lloyd Barrage. 

( 1 1 )  30 sq. miles of 320-acre interior rectangulation in sheet 
40. C7 in Thar Pgrkar district. 

r~evelling was connected with Geodetic bench-marks previously tixed 
in the .I roa. 

The area under ~ l l rvey  is surrounded by high sand mounde on all 
sides. I t  is coverecl with dense i~npel~etrable forest and high reed grass, 
:and is very ~ p a r ~ c l y  pol~nlntecl. The Niirn River, which is an off'shoot 
of the Induv ZEivor, i u  fordable i ~ t  places during the winter months, but 
(luring the r i~iny scAnRoll can only be crossed by boats nt ferries. 

93. Recess duties.-]luring the recess the detachment comple- 
to(l the levelling co~nput:btions nncl prepnr:~tion of ~ I U R G Z ~ ~ ~  for the Lloyd 
Hnrrage and h.l?rsfivi,s :tncl contour chilrte of the Khairpur State. 

The Detnchr~lerrt was disbanded from 1 ~ t  Bepternber 1931, bn complcr- 
tion of its I Y O ~ ~ ,  
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DIRECTOR:-Lieot,-Colonel L. G. Crosthwait. I.A. 

94. S u m m a r y . - T h e  units administered by the Southern Circle 
were Nos. 6, 7 and 8 Parties and No. 4 Drawing Office. 

95. Training.-One Class I1 officer, 4 Upper Subordinate officers, 
16 pupil surveyors, and 3 pupil draftsmen, including 6 entertained during 
the year, were under training. 

96. Special Surveys.-Large scale surveys of two private estates 
were carried out and theodolite traverses were made of the boundaries 
of Trichinopoly and Cannanore military cantonments for Head-quarters, 
Madras District. 

97. 2'he .field work of parties, of which the outturn on the scales 
of 1 inch, 2 inches, and 4 inches to  a mile was 14,868 square miles cover- 
ing 5 1  sheets was as follows :- 

No. 6 P(trty.-Topography on the scales of 1 inch and 2 inches 
to a mile in sheets 65. B, C, F, G and J. 

No. 7 Party.-Topography on the scale of 1 inch to a mile in 
sheets 48. J, M and N. 

No. 8 Party.-Topography on the scales of 1 inch and 4 inches 
to a mile in sheets 58. I and M. 

98. Triangulation and traverse were carried out in advance for 
next season's survey. 

99. SctLe of' ilfap~.-The amount realised from the sale of maps 
was Rs. 7,363, 

No. 6 Party. 

100. General.-The party carried out topographical surveys in 
the East Godiivari district and Jeypore estate of the Vizagapatam diatrict 
of Madras, the Warangal district of Hydersbad State and Bastar State of 
the  Central Provinces. 

The field head-quarters opened a t  Jeypore in the Vizagapatam 
Agency on the 26th November 1930, and closed on the 8th May 1931. 

101. P~rsonne1.-The field strength of the party was 3 class 11 
offlcer~,  5 Upper Subordinate officers, 4 Upper Subordinate probationers 
and 39 Lower Subordinate officers. 

102. Areas Surveyed . -A total of 3,219 square miles was survey- 
ed as follows:- 

Original survey on the scale of 1 inch to a rnile of 1,817 square milea 
in uheete 6.5. F and .J, ant1 917 square miles of re-survey of an area pre- 
viously surveyed on the scale of hnlf-inch to a mile in sheet 6.5. a. 

The survey on the sc:tle of 2 inches to a mile of 4 ~ 5  square miles of 
the C;lolapalli re8ervc.d f o r e ~ t  of Bastar S t :~ te ,  cornpriaing 235  square miles 
original survey in sheet 65. F, and the resurvey of 250 squnre miles in 
eheebe 65. B, C and O of an area previouely eurveyed on the one inch and 
hell-inch ecalee. 
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103. Field work was organized as follows :- 
Topographical Surveys.-Camp ( I ) ,  under Mr. E. N. Natesan, B . A . ,  

(Class 11), assisted by Mr. Muzaff'ar Husain (U. S. S.), 4 U. S. S. proba- 
tioners and 14  surveyors completed 985 square miles on the scale of 1 
inch to  a mile and 485 square miles on the scale of 2 inches to  a mile. 

Camp ( a ) ,  under Mr. C. P. E. Davenport (Class 11), assisted by 
Mr. K. B. Muthanna (U. S. S.), and 15 surveyors completed 923 square 
miles on the scale of 1 inch to a mile. 

Camp ( 3 ) ,  under Mr. Muhammad Abdul Azirn, I .D.s .M. ,  (U. S. S.), 
assisted by 8 surveyors completed 526 square miles on the scale of 1 inch 
to  a mile. 

The country surveyed consisted chiefly of forest-clad plains and hills 
with scattered villages, that along the GodBvari and Siibari rivers being 
largely cultivated and well populated. 

Camp (3) did not take the field until 2nd January 1931, and owing 
to  sickness among the surveyors and khalasis it could not complete its 
full programme. 

Triangulation.-An area of 5,364 square miles was triangulated by 
Messrs Abdul Ahad (Class IJ), Sheikh Alauddin (U. S.  S.)  and Muhammad 
Mustafa (U. S. S.)  and surveyors Ganpat Snyaji and G. K. Mohiuddin in 
the East Godzvari and Vizagapatam districts in sheets 65. F, J and K. 
The triangulation has been connected with the geodetic series Nos. 58, 43 
and the lines of spirit levels in sheets 65. J and K. 

Traversing.-Messrs K. B. Muthanna (U. S. S.)  and A. Shamanna 
(U. S.  S . )  and surveyor A. Nnrasinga Rao completed 326 linear mile8 of 
theodolite traversing in sheets 65. K and L. 

104. Recess duties.--The fair mapping of 11 one-inch sheets and 
6 two-inch sheets was completed under Messre Natesan, Muthanna and 
Muhammad Abdul Azim. 

The computations of the triangulation and traversing were completed 
under Mr. Muhamlnad Mustafa. 

No. 7 Party. 

Mr. 5. 5. McA'F. Fielding up to  20-6.31 
' f i r e '  in rhnl 'ge ' -  [ Captain 0. W. Gemrnrll. I r . ,  from 21-6.31. 

105. General .-The party continued topographical surveys in 
Belgaum, DhErwiir, Bijiipur and North Icanara districts of Bombay, 
Kolhiipur and Savanfir States and the Southern Mariitha JBgirs and Goa. 

The tield Reason coll~menced on 2 l s t  November 1930 with head- 
quarters at  Dhiirwiir and closed on 22nd April 1931. 

Personnel.-The field strength was 1 Class I ant1 4 Class I1 officers 
inc l l~d i r i~  one probationer, 3 Upper Subordinate officers, and 40 
811rveyor8, etc. 

106. Areas surveyed . -A total of 5,825 square miles of sup- 
plementary survey was completed on the scale of one inch to a mile. 

107. Field work was organized as follows:- 
C n n ~ p  (I), Mr. F. C. Yilcher ( C I ~ R R  11) wit11 one Class I1 probatiorler 

and 16 surveyors completed 2,009 Rquitre lr~iles in sheets 48. J, M and N. 
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Cnntp (g), Mr. N. S. Harihara Iyer  (Class 11) with one Upper 
Sflbordinate officer and 12 surveyors co~npleted 1,526 square miles in 
sheet 48. J. 

Camp (5% Mr. P. S. Vengusvami (U. S. S.) with 13 surveyors 
colnpleted 2,290 square miles in sheet 48. M. 

The country surveyed was open, and in parts rr treeless ex- 
panse of undulating plain, in Bijiipur, Dharwar and Belgaum districts, 
and intricate and heavily wooded plateau and the densely forested 
\Vestern GhBts running down to  the coast in North Kanara district. 
Commu~ics t ions  throughout the area under survey were numerous and 
good. 

The surveyors working along the Western Ghats in North Kanarn 
suffered a good deal from nlalaria for which the district is notorious. 

Trictngt~lut ion anti trnve~sin,q.--690 square miles of Portuguese 
Territory (Gou) in 48. E and I were triangulated by Mr. I. K. Ponnappa 
(U. S. S.). 

I t  was decided in the field that  the existing Portuguese triangulation 
provided ample control and triangulation in Goa was suspended. I n  ad- 
dition t o  the above, 570 square ~riiles of supplementary triangulation was 
carried out by the  same officer in 47. P to  test the accuracy and ade- 
quacy of the triangulation of 1891-94, which was found satisfactory. 

Mr. B. N. Murthy (Clitss XI) and one surveyor completed 135 linear 
miles of Theoclolite Traversing in the heavily forested plateau of 48. I 
and J. 

108. Recess Duties.-The mapping of the 21 one-inch and 1 hnlf- 
inch sheets was cou~pletetl under SIessrs Pilcher, Harihnrn Iyer and 
Vengusvnmi. A section un(ler Mr. B. N. Murthy completetl the com- 
putations of triangulation and traversing. 

No. 8 Party. 

I Mr. B. T. FVyntt, from 1-10-30 to 9.10-30. 
Lt..Col. R Fostcsr, I . A . ,  from 10-10-30 to 20-6-31 

Oficrr I rr c11lr1~lr . -  

I BIT. F. C .  Pilcher, from 21-6-31 to 6-6-31. 
lllajor W.  J .  Norman, M . c . ,  R.E., from G-6-31. 

109. General . -The party opened its field head-qusrtere at  Cud- 
dalore on the 7th November, and continued topographical surveys in the 
Salem, North Arcot, South Arcot, T;~r!jore, nncl Trichinopoly districts 
oI hl~drae .  

P~rsonn~1.-Ttie fieltl strength, exclurling the Officer in charge, was 
3 C l n ~ s  11, 3 Upper Subordinate nnii 39 Lower Subordinate officers and 
16  pupil surveyoro. 

110. A r e a a  surveyed.-A total of 5,824 Rclu:1re 1~1iles was sur- 
veyed in ~ h e e t s  58. I an11 M colnpri~ing :- 

5,819 square miles original ant1 snpp1ernent:sry Rurveys on the ~ ~ a l e  of 
1 inch to  a mile. 

equnre rniles of reserved foreet survey on the scale of 4 inches to 
a mile. 

1 square mile of ost:rte reRurvey on the acnle of 16 inches to a mile, 
in 68 HIlFi. 
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11 1. Field work was organized as follows :-- 
Cantp (I).-Mr. M. S. Ganesa Iyer (Class 11) with Mr. N. M. 

Bopaiah ( U .  S. S .  ) and 12 surveyors completecl 720 square miles of 
original and 1,049 square miles of supplementary survey on the scale of 
1 inch to a mile in sheet 58. I. 

Camp ($).-Mr. S. R. Kelkar, B.SC., (Class 11) with 16  surveyors 
conlpleted 1,014 square miles of original and 726 square miles of supple- 
mentary survey on the scale of 1 inch to a mile and 5 square miles of 
original survey on the scale of 4 inch to  a mile in sheet 58 119. 

Camp (3).-Mr. M. R. Nair, R . A . ,  (Class 11) with 12 surveyors 
completed 18 sc1u:ire miles of original and 1,489 square miles of supple- 
mentary survey on the scale of 1 inch to a mile in sheets 6 8 .  I and M. 

Camp (4) --Mr. Saiyid Budhan ( U  S. S . )  wit11 13  surveyors 
completed 184 square miles original and 689 square miles supplementary 
survey on the scale of 1 inch to  a mile in sheet 58. I. 

The country varied from the low lying paddy fields with dense cocoa - 
nut groves and undulating plains to  hills rising to 5,000 feet. The 
Shevnroy and Knlriiynn hills in the north of sheet 58. I consist of intricate 
small valleys, the whole being covered with dense forest. In  the south 
oE the area lie the Pachaimalai and Kollaimalai hills rising to  about 4,000 
feet, fairly heavily wooded with no roads and very few tracks. 

The hilly areas have a reputation for unllealtlliness and there was a 
considerable amount of sicliness among the surveyors and FGI~alasis work- 
ing in these parts. 

Forest surve?ls.--The Arana and Thirthagiri reserved forests of the 
Central Sale~u forest division, an area of 3,138 acres in sheet 58 119, were 
surveyed on the scale of 4 inches to a mile. A theodolite traverse of tlie 
boundaries was also carried out. 

~Speciccl san~eys.--551 acres of tea estates were surveyed on payment 
in sheet 58 BI15. 

Trinngulation nntl trnversinq in advance was carried out in sheet8 
65. K, L and 0 by No. G party. 

112. Recess duties.-The fair ~ n a p p i ~ ~ g  of 20 one-inch sheets, 
the two reserved f o r e ~ t s  ancl the ten estates was completed under 
Messrs Kelkar, Nangin. Nair, S i y i d  Budhan and Bopaiah. 

The computations of the triangulation and traversu were carried out 
under Mr iil,luddin. 
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DIRECTOR:--{ Lt.-Colonel L .  C. Thuillier, I . A . ,  up  to 4-3-31 Colonel H. J. Conchman, D.s.o.. h i .c . ,  from 6-3-31. 

113. S u m m a r y . - T h e  units administered by the Eastern Circle 
were Nos. 4! 9 and 12 Parties, and No. 5 Drawing Of3ce. 

The Director, Eastern Circle, also acts as Director of Surveys, 
Assam, under the local government. This entails the administration of 
the Assam Traverse Par ty ,  the  Assam Drawing a n d  Reproducing Ofices 
a t  Shillong, and the Assam Survey School a t  Jhslukbiiri (Gauhiiti) which 
he inspected 

I n  addition, as technical adviser to  the  Governments of Bengal and 
Bihsr & Orissa, the Director, Eastern Circle, visited the Bengal Drawing 
Ofice  at  Alipore (Calcutta) and the Bihiir and Orissa Drawing Ofice at 
Gulzarbiigh (Patna  ). 

114. The .field work of parties comprised 39 one-inch sheets partly 
o r  wholly surveyed and other miscellaneous sheets. 

No. 4 Party.-Topography, 3,070 square miles on the scale of 1 
inch to  a mile in sheets 73. M and N. 

Traverse in advance in sheets 72. C and G and 73 .0 .  
No. 9 P(crty.-Topography, 3:903 square miles on the scales of 

1 inch and 4 inches to  a mile in sheets 73. D and H. 
Triangulation in advance in sheets 6 4 . 0  and 73. C. 
No. 12 Party.-Topography, 9,447 square miles on the scales of 

1 inch and 6 inches to  a mile in sheets 78. A and B. 
Special survey of the Digboi oil-field on the scale of 16 inches to 

a mile in sheet 83 M/l1.  
Triangulation in advance in sheets 79. M and 84. A. 

11 5, Tra ini-g.-All the pupils attached for  training to parties in 
the field, appear to  be pro~rlising and likely to  become useful surveyors. 

No. 4 Party. 
Oficer i n  chr~ry(..-Captail1 J. B. P. Angwin, E . R .  

116. General.-Original and supplementary surveys were carried 
out in Bengal; original survey in sheet 73. M, and original and supple- 
mentary eurveys i n  sheet 7.3. N. All survey was on the scale of 1 inch to 
a mile. The field head-quarters were a t  Midnapore. 

Personnel.-The field strength of the party was 1 Class I officer, 
4 Claes I1 officers, 1 Class I1 probationer, 1 Upper Subordinate officer, 
1 Upper Subordinate probationer and about 38 Lower Subortlinate~. 
Mr. M. M .  Uanapnthy, B.A.,  (Claus 11) took charge of Camp (11) a t  the 
end of January when Mr. P. C. Mitra, B . A . ,  (Class 11) proceeded on 
leave on medical grounds. 

11 7. Areas surveyed.-- 
Original onrvey on 1-inch scale . .. 1,972 square miles. 
Supplementary uurvey on 1-inch ~ c s l e  . . 1 0  ,, 1 9  

Traverse (Theodolite ) . . . . . . 980 Linear milee. 
Traveree (Plane-table height ) .. 543 ,, 1 ,  
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118. Field work was organized as follows : 

Camp (I).-Mr. S. F. Norman (Class 11) with 9 surveyors carried 
out the supplementary survey of 823 square miles in the undulating 
laterite country of the north and north-west of the  Midnapore district 
and south of the Biinkura district. The higher ground is covered with 
dense low siil jungle which gives way to paddy-fields in the low-lying 
areas. 

Mr. Norman subsecluently supervised surveys in part of Camp (2) 
area. 

Camp ($).-Mr. M. M. Ganapathy, R . A . ,  (Class 11) with 6 t o  10 sur- 
veyors, after taking over in January from Mr. P. C. Mitra, B.A. (Clasa 
11), completed the supplenlentary survey of 275 square miles in the 
north-east of the Midnapore district and original survey of 332 square 
miles in the Midnapore, Hooglily and Howrah districts. 

The original number of surveyors was subsequently increased by 
withdrawals from Camp (1). 

The country consists of densely populated rice-lands, in part 
perennially wet. The villages are thickly wooded with bamboo, palmyra, 
date-palm and other trees and are ~nostly built on mounds or  irrigation 
bunds. 

The area is very malarial and several surveyors were affected. Two 
khaltisis died. 

Camp (3).-Mr. A. R. Quraishi, B A . ,  (Class 11) with Mr. Iltifat 
Husain (Upper Subordinate) as assistant camp officer, one Class I1 
probationer, 1 0  surveyors, 2 soldier surveyors and 1 pupil carried out  
the original survey of 1,640 square miles in the Murshidiibad, BirbhQm, 
Burdwan, Biinkura, Hooghly, Howrilh and Midnapore districts. 

The area consisted of rice-land with densely wooded villages, crowded 
together in the south-east and more scattered elsewhere. 

Several surveyors sufferetl froln n i : ~ l ~ ~ ~ . i a .  One khccl6si died. 
15rnv~rse.--Two traversers completed 781 linear miles of traverse 

for  1-inch survey in the Midnapore district of Bengal and Balasore 
district of Bihiir and Orissa down to the sea-coast, and in the MayQrbhanj 
State. The area is mainly rice-land with ~vooded villages, and with 
sand-hills along tlie coast 

One traverser completed a main-circuit of 199 linear miles as 
framework for special plane-table height-traverse in Bihiir (see below) 
nncl was then t ran~fcrred to Camp (3)  for  instruction in plane-tabling. 

Plrtn~-tnblc I r c i g h f - f ? ' ( t ? ! ~ ~ ~ ~ . - M r .  17. D. Marngain, n.sc., (U. S. 8. 
Pro1)ationer) completed ,544 linear miles of special plane-table height- 
t r a v e r ~ e  in the Shiihiilfid, Gnyn and Pntn;~ districts of Billiir in cultivated 
plaitla with \ v o o d ~ d  villi~ges. This coverecl six one-inch sheets. 

Thiu trnverse waa undertaken with the ob-ject of providing cheaply a 
network of heighte, and :it the unme tirue of testing survey blue-print,#, 
in nn area where it W R B  conaidered that  the prelinlinary editions were 
prohahly ~utticiently ncc11r;lte geogri~phicnlly to obviate almost entirely 
the nccesnity for theodolite traverse. 

The roqulte provecl very sntisfnctory and the estimated saving in 
providing the requisite framework for a degree sheet is about 
h. 16,000, 
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Full details of the method employed are given in the Technical 
Supplement. 

119. Recess duties.--Fair mapping was organized into four 
sections under Messrs S. F. Norman, A. R. Quraishi, B . A . ,  M. M. 
Ganapathy, B . A . ,  and Iltifat Husain with Mr. U. D. Mamgain, B.SC., as an 
assistant section officer. 

Mr. U. D. Mamgain, B.SC., was also in charge of the typing section. 
The fair mapping of eleven sheets was finished during recess. 
Con~putcctions under computer A. P. Gupta as head computer, were 

completed during recess, 

No. 9 Party. 
Officer in chni.ge.-Mr. V. W. Morton. 

120. General.-Original and supplementary surveys were carried 
out on the scale of 1 inch to a mile in sheets 73. D arid H in Bihiir and 
Orissa nnd Ganjam district of Madras. The field head-quarters were 
a t  Cuttack. 

Personnel.-The average field strength of the party was 3 Class 
I1 officers, 5 Upper Subordinate officers (one on probation) and 43 Lower 
Subordinate o5cers,  with 3 soldier surveyors under training. 

Areas ~urveyed.- 
1-inch Original survey ... 3,627 square miles. 
1-inch Supplementary survey . . . 275 ,, 1 9  

4-inch special fores t survey . . . 1 ,, mile. 
Triangulation ... ... 3,807 ,, nlileu. 

12 1. Field work was organized as follows :- 
Cnntp (I).-Mr. Priya Nath Sur (Class 11) with 11 surveyors, 

3 sol(lier surveyors and 2 pupils, carried out original Rurveys on the 
sci~le of 1 inch to  a mile of 1,391 sclnare miles in the Cuttack district, 
and Athgsrh, Bartimba, Dhenk~nkl ,  Hind01 and Tigiria States of the 
Orissa Feurlatory S tateq. 

The country surveyed consisted mainly of clenqely wooded hills and 
plains traversed by the Brahmani river towarcla the north. Cultivi~ted 
areas are to be met with in the vicinity of villages and in the 
portion comprising Cuttack district. The branch railway line from 
Cuttack to TBlcher and :b rrletallecl road to Sarnbnlpur run diagonally 
through the area. Fair weather rnotorable ro;ads were plentiful, but 
the crossing of the Briihmalii river was always a clifficult problem for 
want of regular ferricbs. 

Ccrinp (2).-Mr. Bhnpenrlra Nath Saha, M.SC.,  (Clnes 11) with one 
Class I1 officer, 12 eurveyors tmc1 one pupil c:rt-riecl out original and 
supplementary eurveye on the scale of 1 inch to a lrrile of 1,271 and 224 
ec{uare lnilea re~pectively in Anglll dietrict, Hautl, T)iiHpalllt, Hintloll 
Khandpara, Nayiigarh an,] Narsinghpur  state^ of the Orisen Feuflatory 
qtatee, and Uari,j6m district of Madra~ .  

The country eurveyecl consi~ted lnaitlly of high hills cokere(] ~ i t h  
denae jungle, in which banlhoo predominntes, ant1 ~ t n : ~ l l  hillocka of 
solid masee8 of rock, interspersed with patches of cultivation and open 
lands. The area has a generoue supply of fair weather motorable roads. 
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Camp (3 )  -Mr. Rohini Ku~riar Talnpatra, B . A . ,  (U. 8.  S.)  with 1 
Upper Subordinate probationer and 12 surveyors carried out o r i ~ i n a l  k 
and suppleinentary surveys of 1,065 and 5 1  scluare miles respectively 
on the scale of 1 inch to a mile in Angul district, Baud and Daspalla 
States of the Orissa Feudatory States, and the Agency Tracts of 
Ganjam, Madras. 

The country surveyed comprised an extensive elevated region, 
averaging 2,000 feet, above sea level surrounded by hills rising to an  
altitude of 4,000 feet. A peculiar feature of the country is that  the 
eastern slopes of the hills are bare, due to periodical cultivation by 
the hill tribes. Fair weather roads are numerous in the area, but streanrs 
are unbridged. 

Triangulation.-Messrs Atul Chandra Maulick, Hiranya Kumar Kar  
and Nirnial Chandra Sen triangulated in the Sarnbalpur district and 
Feudatory States of Orissa. 

The country varied from high forest cli~d hills to undulating ground, 
interspersed with isolated hillocks and low jungle-covered ranges. A 
good motorable road traverses the south-west portion of the area and s, 

branch railway line runs down the west. Transport in the hilly area is 
mainly by coolies. 

Speciul surveys.-An area of 711 acres of the Galleri Extension 
Reserves (Blocks I to  I V )  was surveyed on the scale of 4 inches to a 
mile for the Madras Forest Department. In  addition, 22 linear miles of 
theodolite traverse was executed to  provide data for this survey. The 
computations were done p a r i  passzc in the field. 

Forest surveys.-The 1-inch survey included several Government 
reserved and protected forests of Angul and Ganjaln districts, and State 
forests of the Orissa Feudatory States. 

122. M i s c e l l a n e ~ ~ ~ . - T h e  party head-quarters were removed 
from Cuttack to Snnlbalpur a t  the close of the field season. 

Man-eating tigors, bears and elephants are numerous in the forest 
areas of the Orissa Feudatory States. 

The Agency Tracts and the Feudatory States are very unhealthy, 
and several surveyors and ki~al6sis sutfered from ulnlnria throughout 
the season. Two khrcltisis died. 

123. Recess duties.-The fair mapping was divided into three 
sections under Messrs Sur, Hawley and Talapatra, assisted by 2 Upper 
Subordinate officers. 

Tlle computation work was under Mr. A. C. Maulick (U.S.S.). 
The f i r   napping and computations of all the field work were com- 

pleted before the end of recess. 

No. 12  Party. 
Ofliccr 1 1 1  clr~i~*<lc~.-Lt.-Colonrl C'. hI. l ' l ion~psol~,  I.A. 

124. General.-Original Rurvey w:r8 carried out on the scale of 
1 inch to n mile in sheet8 78 A/4 (part), 78 A18 (part) and 78 B/8 in 
Hengsl, Rihnr and Or i~sa ,  S ikk i~o  and NepB1. Supplementary survey on 
tho scale of 1 inch to a inile was carried out in ~ h e e t s  78 H/1 to 78 B/7, 
78 B/11 and 78 HI12 in Bengal. The Darjeeling Guide Map survey on 
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the scale of 6 inches to a mile, falling in sheets 78 A/4, 78 A/8 and '18 B/5, 
was completed. 

A special survey on the scale of 16 inches to a mile, including 
triangulation, traverse, levelling and contouring a t  10-foot intervals 
was undertaken of the Digboi oil-field in the Lakhimpur district of 
Assam. The above, as well as a plot on the scale of 8 inches to  a mile 
of the Mining Lease boundaries of the oil-field, was completed, on 
payment, for the Assam Oil Conlpany Ltd. 

Advance triangulation and traversing were carried out in sheets 
79. M and 84. A. 

By the courtesy of the Sikkim and Nepal Durbiirs the party was 
permitted to  colnplete the original survey of sheets 78 A/4 and 78 A/S 
to  edge. 

The field head-quarters were a t  Jalpniguri. 
The area under survey in sheets 78. A and 78. B may be divided into 

2 portions, (a) the hilly portion from the Singalila range (12,500 feet 
high) in the north and including the Dnrjeeling tea gardens, down to 
the heavily wooded-submontane region of the Tarai, (b) the highly 
cultivated plains to the south, with numerous bamboo clumps round 
scattered villages. Weather conditions in the  hills are adverse, as fog 
and mist rise alrnost incessantly, and the severity of the winter is 
greatly aggravated by cold winds. The period from November to 
January is the clearest for survey operations. 

As during last season, the supplementary surveys were carried out 
on blue prints of the preliminary editions. The latter were of satisfac- 
tory quality, but the assistance derived therefrom was counterbalanced 
by the additional labour in securing a more careful and accurate delinea- 
tion of vegetation and forest growth, with a view to the final tnaps 
being reproduced in the new style, with trees printed in green through- 
out, instead of jungle areas only being indicated by a green wash as 
heretofore. 

Personnel.-The field ~ t r e n g t h  of the party was 2 Class I officers, 
4 Class I1 officers (including 1 probationer since discharged), 8 Upper 
Subordinate officers and shout 43 Lower Subordinates (including 30 
plane-tablers). 

Areas mwveyerl.-- 
1-inch original survey, 136 square miles. 
1-inch supplementary sumey, 2,005 square miles. 
6-inch original survey of Dnrjeeling, 6.0 erlunre milee. 
16-inch original survey of Digboi oil-field, 2.0 equare miles. 
8-inch plot of Digboi oil-field Mining Lease boundaries, 17.37 linear 

miles. 
Triangulation.-for 1-inch surveys, 1,456 square miles. 

for 3-inch surveys, 4,069 square miles. 
for Ijigboi sur-veys, 2 square miles. 

Traversing.-. for 1-inch surveya, 1,298 square miles (540 linear 
milea). 

for Digboi eurveys, 2 aquaro miles (3296 linear 
miles). 

Leuelling.- for 1-inch surveys, 14.7 linear miles. 
for Digboi surveys, 9.8 linear miles. 
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125. Field work wae organized as follows:- 
Camp (I).-Mr. J. McCraken (Class II), with an average strength of 

1 7  surveyors, including 4 pupils, 2 soldier surveyors and 1 draftsman, 
carried out original and suppleme~ltary surveys on the scale of 1 inch to 
a Lnile of 1,533 scluiire miles in Jalpiiiguri, Dingjpur and Rangpur dis- 
tricts Cooch Behar State, of 13engal and Purnea district of Bihar and 
Orissa. Mr. M. L. Roy (U.S.S.) took charge of this camp in February 
on Mr. McCrnken's transfer to Burma Circle. 

The areit surveyed by this cauip consisted entirely of cultivated 
plains with scattered villages. The numerous clumps of bamboo trees are 
a feature of the landscape in this part of the country. 

Cany (%?),-Mr. H. H. Creetl (Class 11) with an average strength 
of 10 surveyors carried out original and supplementary surveys on 
the scale of 1 inch to a mile of 670 square luiles in Sikkim, Nepal, 
Darjeeling and Jalpaiguri districts of Bengal, and Purnea district 
of Bihgr and Orissa. He also carried out the survey of 6.0 square 
miles on the scale of 6 inches to a mile, remaining to complete the 
Darjeeling Guide Map The area of this camp comprised the hilly and 
submontane tract, as well as a portion of the cultivilted plains. 

Ct~mp (%?A).--Cztptain G. H Osrnaston, M e ? . ,  K.E..  with 3 surveyors 
carried out supplementary surveys on the scale of 1 inch to a mile of 
238 square miles in the Dnrjeeling district of Bengal, including his 
own plane-table work. The area of this camp covered the greater 
portion of the tea gardens i~round Kurseong. 

Digboi 0il;fieltl survey.-Mr. S. C. Ch:~tter,jee, B.SC., (U.  S. S.)  with 
1 leveller, 1 traverser, 1 surveyor and 1 drafternan, fiurveyed nn area of 
2.0 square miles on the scale of 16 inches to a mile, with 10-foot 
contour intervals. The triangulation for this work eniannted iron, a 
Hunter short base, connected to old traverses, and mas computed in 
rectangular co-ordinates. Some levelling and traversing uTere carried 
out for purposes of this survej .  A plot on the scale of 8 inches to 
mile wtts nlso rnade of the Mining Le:~se bound~~r ies  of the oil-field. 
The whole cost of these surveys, illcluding reproduction costs of the 
16-inch maps will be borne by the Aasntn Oil Company, Ltd. 

Tritcnqulatio?1.-l'ri:tngul:~tion in sheets 79 Mj2, M/Ei, M/G, M/7 and 
M / 8  wi~s  carried out by Mr. S. C. Mrtker,jee ( U .  S. S.), which however he 
wau uniible to conlplete though assisted later 011 by surveyor IINhidad 
Khan, 'l'riangulation in ~ h e e t  59 M I S  E., was carried out by Mr. 
Muhani~nad Siddik (IT. 8. S.), that in 84  A/N.E., 84 A/S.W., and 
84 A'S E., by Mesurs K. 1,. Ilhawan (Class 11), Hari Singh (U. S. S.) 
and v~rrveyor Ilahidnd Kh:~n respectively. Triangulation in sheets 
84 A/2, A/5 and A/(; ur:ls nlso completetl l)y surveyor Ilahidnd Khan. 

fi.a?)ersin!].-Traversing in sheets 79 M/1 a l ~ d  M/2 was carried out 
by tr:~verscr Rqja R:iin P:lnday, assistNed by Mr. K.  L. Dhaw:~n (C]ass 11). 
Traversing in uheets 79 Ml.3, R1/4, Mi7 and MI8 was carried out  by 
computer S. C. Hhowmik, nsaisted 1)y surveyor Bari  Dntta. 

Traver~ing for n ig l~o i  uurveyR, nmoulltillg to 32.6 linear miles, was 
carried out by Mr. 8. c. chatter-jee (U. 8. S.), surveyor Muhammad 
Ra~hidilddin and traverser Raja Ram Panday. 

Lrvclling.-Levelling amounting to 14.7 linear miles in sheet 78 B/6 
was carried out  by co~nputer Attar Singh, between the G. T. S. bench- 
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u a r k  a t  Siliguri railway st:ltion and Phiinsidewa minor station, with the 
object of correli~ting triangulation and levelling heigllts, and to  facilitate 
adjustment of traverses. 

Levelling, amounting to 9.8 linear miles for the Digboi surveys, was 
also cilrried out  by computer Attar Singh. 

Forest sum'e~s.--No 4-inch surveys were carried out owing to lack 
of funds. 4-inch enlargements of the 1 inch surveys of the forest8 
that fall in the Bengal Northern Circle, are however to be supplied to 
the Forest Department for  which a contribution of Rs. 9,180 is to 
be recovered, spread over three years. 

The 1 inch surveys included 243.7 square miles of forests in the 
Jalpaiguri and Dnrjeeling districts of Bengal. 

Arch(r~ologica1 and hsstoriccd remccins.-Bhitargarh in sheet 78 B/11 
and Debottar Bhitargarh in sheet 78 PJ/12, like the Bariijhsr or 
Mendablri ruins in sheet 78 F/6, Riijpat in sheet 78 F /8  and Mah~kiilguri 
in sheet F/10, are old forts, apparently erected by the Cooches for 
defensive purposes against Bhutiin. They must date back about 400 
years. 

The T i tdya  inspection bungalow is of historical interest, as in 
1829, when Titiilya was a small cantonment, Colonel Lloyd is believed 
to have occupied this bungalow, where also probably the treaty of 
Titslya wns signed by which the sovereignty of the Rqja of Sikkim was 
recognized. Colonel Lloyd's report to  the East India Company from 
here secured the sanction to  the establishment of a sanatorium a t  
Darjeeling. 

~lliscellnneou,q.-The health of the party was generally excellent 
except for a few cases of malaria. 

The weather conditions were unusually good this field season and 
this facilitated the completion of the programme. 

Recese rlt~ties.-Fair mapping, consisting of twelve 1-inch sheets, 
one ti-inch Darjeelirig Guide Map (in 2 sheets), one 16-inch Digboi 
oil-field Map (in 3 sheets) was completed before the end of recess. 
The clrnwing was allotted to  three sections, supervised by Messrs H. H. 
Creed (Class II), Moti La1 Roy and S.  C. Chat te~jee  (U. S. S.) respec- 
tively, assisted by Mr. K .  L. Dhawan (Cli~ss 11), Messrs Muhammad 
Siddik, Hari Singh ant1 K. C. Nnug (U. S. S.), and two other U. S. S. 
probationers. Sheets 78 E / l ,  B/2 and B/3 were corrlpleted to  edge by 
Officer in charge No. 5 Drawing Office from enlargements from the 
quarter inch survey of Nepll .  

Mr. S.  C. Mukerjee (U. S. S.) was in charge of the computing 
:I ions. section and completed the triangulation and traverse comput t' 
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Lt.-Colonel H. T. Alorshcnd, D.s.o., R.E., up to 17-5.31. 
Major K. AIason, M . c . ,  R.E. ,  (othciating fronl 18-6.31 t o  26-5-31), 
Lt.-Colonel R .  Foster, I . A . ,  (offio~:>ting from 27-6-31). 

126. Summary. -Ti le  units administered by the Burma Circle 
were Nos. 10, 11 and 21 Parties, and No. 7 Drawing Office. 

127, The ,field work of parties was as follows:- 
No. 10 Party.-Topography on the scales of 4 inch, 1 inch and 

4 inches to a mile in sheets S3. L, 0 and P and 93. B ;  triangu- 
lation and traverse in advance. 

No. I 1  Part$.-Topography on the scales of 1 inch and 4 inches 
to  a mile in sheets 85.  N & 0 and 93. A & B. 

No. $1 Party.-Survey on the scale of 4 inches to  a mile of 
reserved forests in the Chindwin Forest Circles ; triangula- 
tion ancl traverse in advance. 

128. Training.-Sixteen new pupils were entertained during the 
year;  eight pupils were discharged as unlikely to become efficient 
surveyors. 

No. 10 Party. 
Oficei .  171 chnrgc.-Captain G. F. Heanoy, R.E. 

129. General,-The main work of the party this setison lay in 
Upper Burlna in the basins of the Chiudwin and Uyu rivers. A depar- 
ture from usual practice was the formation of a training camp for 
the first year pupil surveyors of the whole circle. This camp was 
situated in the  norther^^ Shnn States, not far  from Maymyo. While forming 
part of the party for purposes of pay, it was actually under the direct 
control of the Director, Rurnia Circle, and was riot visited by the 
Officer in charge. 

Topogriiphical surveys were carried out in the Upper Chindwin, 
Katha ancl Myitkyina districts and hlanipnr State in sheets 83. L, 0 
and P, nrld a srnnll reserved f o r e ~ t  W:LS eurveyed in K:~tlia district. 
The pupil camp carried out surveys in Hsipaw State. 

Triangulr~ti011 and traversilig for future surveys were carried out in 
the Upper Chindwin district. 

Fiel(1 head-quarters opened a t  Homaliu, lJpper Chindwin district, on 
1l t l1  Noverl~her 1930 ant1 closclcl 011 20th May 1931. 

130. A r e a s  surveyed.-The pl.o,nrnIrlllle consisted of the follow- 
ing o r ig i~~n l  snrveyH :- 

101 4 sclnnre rrli1t.s on the Hcllle of 3 inch to 3 111i1e ; '7592 Pcjuare 
miles on t l ~ e  scale of 1 inch to a lnile; 

244 Rqu:lrcl nri le~ on the scale of 2 inchcns to a rrlile ; 
23 s (~uaro  111iles o n  the R C ~ ~ O  of 4 incl~es to a mile. 

The $ - i t ~ c l ~  work all lay nortlr o f  I'ltitutle 25". 
131. Field work.-The field ~ t r e n g t h  of the p :~r ty ,  exclucling the 

pupil training cnlup, wras 4 CI:IAS TI officers, 3 IJpper Snhordinnte officers 
and 34 Lower Subortlinate officers 
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The pupil training camp had a strength of 1 Upper Subordinate 
officer and 15  pupils a t  the commencement of the season. One was 
recruited Inter. During the season 8 pupils were discharged as unlikely to 
become eficient surveyors. 

Work was distributed as under:- 
Cni~zp (I).-Mr. L. B. Fitz-Gibbon (Class 11) and 8 surveyors carried 

out 11 14 square mile8 of original 1-inch survey. 
Camp ($).-Mr. Mnnshi Lnl, B.A. ,  (Class 11), and 5 surveyors carried 

out 683 square miles of original 1-inch and 23 square miles of 4-inch 
surveys. 

Citntp (3).-Mr. F. W. Smith (Class 111, 2 U. S. S. officers, 11 
surveyors, 1 traverser and 1 computer carried out  763 square miles of 
original 1-inch survey, 550 square iniles of triangulation and 170 linear 
miles of traversing for 1-inch survey. 

C a n ~ p  (4).-Mr. H .  31. Critchell (Class IJ ), 1 U.  S.  S. officer, 5 
surveyors and 2 conlputers c:irried out 1014 square miles original $-inch 
survey, 1575 square miles of triangulntion and 98 linear miles of traversing 
for 4 -inch surveys. 

Pzipil  T ~ c ~ i n i n y  Camp.--Mr. L. M. Ganguli (U. S. S . )  and 16 pupil 
surveyors carried out originnl surveys on the scale of 2 inches and 1 inch 
to a mile of 244 and 32 square rniles respectively in Hsipaw State of the 
Northern Shan States. 

I n  addition, surveyor Mnnng On Ba working under party head- 
quarters carried out 940 square tniles of trinngulation for +-inch survey. 

132. Description of coun t ry . -The  areas surveyed by camps 
( 2 )  and ( 3 )  were respectively in Knthn district and astride the Chindwin 
river. The country was norrnnl for Upper Burma. It consisted largely 
of low hills covere(1 with jungle, :in,l wide valleys with frecluent areas 
of rice 1:rnd. One corner of the area of camp (3) included part of the 
SonIra Tract, where the hills attain a height of ovel. 6,000 feet and the 
country is suitable for rapid sketching. 

The work of cntrrpR ( I )  and ( 4  I lay  stride the Uyu river and covered 
D distance of about 260 milea, from the border of Myitkyina district just 
eouth of the jade mine area, to  within :; or 4 miles of the Uyu-Chinawin 
junction near Homalin. 

I n  carnp (4) area (sheet 88 0 IS. E.)  the TJyu river flows through what 
muat be one of the wildest tind least inhabited  part^ of Upper Burma. 
From where it enters the sheet, in the vicinity of the tiny village of 
Stlzin to  where i t  leaves it a t  Nnu~tha ,  the Uyu changes its course from 
west to  south. ciescrihing a quadrant roughly centred on the ~nassive and 
isolated Taungthonlon group of peaks :~hout  twenty-five miles to  the 
eouth east. The country hetween Taungtbonlon and the Uyu is quite 
uninhahited nncl covrrecl with tlrnne ,jungle. Along the river h:lnk are 
perh:rps s dozen hamlets, generally with no lrieanH of comrnunicntion 
between each other and the outsi,le: world except by river. These are 
the only human h:thittations in the area 

To the west sncl north of the Uyu river, as for as the Chindwin and 
Singkaling H knmti, twenty-five :~nci forty-five miles awtly respt.ctively, 
as the crow f l ie~,  l i r ~  a clense, nninh;lt,itec\ nncl pathle~s$nngle. Formerly 
there were 8 few villitges here, but they have now heen abandoned and 
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the inhabitante have retired either to  the vicinity of Hkamti o r  
to the banks of the Uyu. Except for the watershed between the 
Uyu and Chindwin, which rises in places to  1,500 or 2,000 feet, the 
country is practically flat, and survey work has to be carried out by 
laborious traversing. 

Below Naintha in Camp (1) area the country, though more inhabited, 
contains large swampy tracts covered with high grass and was ex- 
tremely difficult to survey. The unexpectedly slow progress made in these 
two camps largely accounts for the late date of closing the field season. 

The absence of good comulunications rendered supervision an.d admi- 
nistration difficult. Ten days by road and river was the shortest time in 
which a messenger from party head-quarters could reach the head-quarters 
of Camp (4), and Camp ( 2 )  was nearly as far. 

The necessity for a change in the triangulation programme during 
the season to  comply with a request from the Geological Survey Depart- 
ment emphasised this difficulty, and contributed to  the delay in completing 
field work. 

133. M i ~ ~ e l l a n e ~ ~ ~ . - N o t  far from Homalin a certain amount of 
trouble was experienced from the " Wunthanu" or  nationalist movement. 
This generally took the form of peaceful obstruction, though in one o r  
two cases there were threats of violence. Surveyors were stopped by 
wunthanus and told not to work in the vicinity of certain villages. 
This movement coincided with another for the non-payment of taxes. 
Early in April i t  appeared to  be becoming serious around Leiksaw, a 
village about 20 miles south-east of Homalin, and arrangements were 
made to  provide military police escorts for some surveyors in case of  
necessity. However, prompt action by the Deputy Commissioner against 
the leaders had excellent results, and the escorts were not required. 

Surveyors' squads consisted of two or  three HazBribBgh khalnsis 
and were supplemented in Camps ( 1 )  and ' ( 3 )  by Kuki and N ~ g a  coolies 
recruited in the Somra Tralct, and in Canlps ( 2 )  and ( 4 )  by local coolies. 
This arrangement proved quite satisfactory and is far cheaper than im- 
porting Kachin coolies from Myitkyina, as has been the practice hitherto. 

134. Recess duties.--The party was orgnnised into two drawing 
sections and s cotnpnting section, under M e m s  Fitz-Gibbon (Class 11), 
Smith (Class 11) and L. M. Gwng~ili (U .  S.) respectively. 

The area sarveyed on $-inch was  napped on $-inch male and the 
progrslnme of fair mapping of 1-inch surveys on 14-inch scale was 
completecl ; the 4-inch forest  surrey^ wa8 fair drawn on the same scale. 

No. 11 Party. 

135. General . - -Fie ld  hod-qnarters opened a t  P ro~ne  on the 10th 
November. 

The original progralnnle included :- 
(i,) S u r v e y ~  on the 1-inch sc:tle in the Henzada, Prome, Pegu 

Thsyetmyo, Tharrawaddy and Toungoo districts (3,649 
Nqusre uiiles). 
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(ii) Surveys on the 4-inch scale of thirteen reserved forests 
totalling 48 square miles. 

( i i i )  Theodolite traversing of the boundaries of twelve minor 
reserved forests. 

( i v )  Triangulation and tr2tversing for next season's work in the 
Prome, Tharrawaddy, Toungoo, Thayetmyo and Yamethin 
districts. 

136. Personnel.-.The strength of the party was 3 Class 11, 4 
Upper Subordinate and 33 Lower Subordinate officers. Of the (Class 11) 
officers, Mr. P. a. Burby resigned on the 1s t  March 1931. 

137. The Tharrawaddy Rebellion.-The season commenced 
normally, the eastern half of the party's area being allotted to Camp (1) 
under Mr. A. F. Murphy with one U. S. officer and 15 surveyors, and 
the western half to Mr. P. A. Thomas with 1 U. S ,  officer and 10 surveyors. 
Mr. P.  G. Bnrby was employed on triangulation. Just  before Christmas, 
and without any warning whatever, a disturbance suddenly broke out in 
the village of We-ywa ( in  the north-east corner of sheet 85 0114) 
immediately south of the areas where surveyors Saw Shwe and Kh~~sha l  
Singh were working. The disturbances quickly spread into Insein 
district and along the foothills of the Pegu Yomas, thus involving a large 
portion of the area of No. 1 Camp. 

AVO. 1 Camp. Mr. Murphy was on tour a t  the time, and both he and 
his surveyors had considerable difficulty in eacaping from the affected 
areas. Much property, both Government and private, had perforce to be 
abandoned, and i t  is largely due to  the coolness and resource displayed 
by Mr. Murphy that the loclses were not greater. Ultimately the whole 
personnel of No. 1 Camp was safely evacuated to Prome. 

Meanwhile the disturbances continued to  spread, and the Henzada 
district on the west side of the Irrawaddy being next involved. In  conse- 
quence of this and on the urgent representation of the Deputy Commis- 
sioner of Henzada, blr. Thomas' camp was also withdrawn to Prome. 
This camp wa8 not  actually molested by the rebels and no losses of 
property were incurred. 

Though no actual trouble had then broken out in the area under 
triangulation north of Prome, the villagers' attitude appeared threat- 
ening. It wtss no longer judged safe to expose isolated men, such as helio- 
t r o p r a ,  on the tops of lonely hills, and the three triangulators with their 
equade were accordingly also recalled to Party head-quarters. This precau- 
tion proved fully justified, as ducoity has been rife in the area ever since. 

I t  i~ unfortunate that the rehellion should have broken out within two 
months of the comlnencement of the field Reason, for not a single sheet of 
the original programme could he completed. 

138. special Surveys.-Pending the arrangement of a fresh por- 
gramme for the party, work wae found for a certain number of men as 
follows :- 

( i ) Four surveyors were employecl on a 4-inch survey of Prome and 
its env i ron~  with a view to the publication of a town guide-map. 

( i i )  One surveyor was employed in making 3 survey of the Hlawga 
Ruhher Eetate (near Rangoon) on the 8-inch scale for Messre Steel 
Broe. & Co., Ltd. 
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( i i i )  Mr. Khan Muhammad (U.  S. S . )  was despatched to  M e r p i  
district to reconcile certain large discrepancies in the alignment of the 
Burma-Siam frontier, as shown respectively by the 1-inch Survey of India 
maps, dating from 1918-19, and the more recent Siamese surveys on the 
scale of 1,'50,000. I t  is satisfactory to be able to record that the Survey 
of India interpretation proved correct in all but one minor case. 

139. Fresh P r o g r a m m e . - B y  the end of January i t  had become 
obvious that a resumption of work in Lower Burma during the current 
season was out of the question. Early in February therefore with the 
concurrence of the Government of Burma, a new programme was approved 
as follows :- 

(i) No. 1 Camp under Mr. A. F. Murphy undertook a survey on 
scale of 4 inches to  a mile of 169 square miles of what is known as the 
"Stone Tract" in Mogok subdivision of Katha, district in sheets 93. A & B. 
The cost of this survey is recoverable from the Government of Burma 
who require the maps in co~~nec t ion  with the issue of mining leases in the 

ines area. Ruby M' 
( i i )  No. 2 Camp under Mr. P. A. Thonlae undertook the original 

survey of six sheets in Katha district, and Mongmit State of the Northern 
Shan States, north of Mogok, on the scale of 1 inch to  a mile. 

jiii) Surveyor Ikbal Muhammad was sent to No. 10 Party for tri- 
angulation, Mr. A. K. Talapatra (U .  S.  S . )  to No. 21 Par ty  for traversing, 
and three surveyors to  No. " r rawing Office. 

The resumption of work was delayed at  the last moment by a strike 
of almost the whole inferior establishment of the party. There is no 
doubt that  many of Mr. Murphy's men had had a severe fright and had 
been exposed to considerable personal risk and discomfort in their escape 
from the rebels. During their weeks of enforced inaction a t  Prome this 
apparently played on their minds and finally led temporarily to  a refusal 
to  resume work. The Kachins, who threatened t o  become a public danger, 
were repatriated to Myitkyina and the Haziiribiigh khalnsis finally gave 
in when threatened with instant dismissal. 

As the result of these delays the field work of the party was 
not completed until the end of May, when the rains were imminent. 
Mr. Murpliy'~ Camp suflered no great hardship owing to the high altitude 
and cool climate of Mogok, hut Mr. tho mas'^ Camp experienced extreme 
discomfort owing to the heat and the lack of water in the low-lying 
area between the Shweli and the Irrawaddy rivers. I t  is hoped that  
such an exceptionnlly late field senson ~ r ~ a y  never he necessary again. 

140. IMiC~c~lln~?~o~cs.-The health of the party waR good on the 
whole. Lt.-Col. F. J .  M i n  hnd to undergo anti-rahic treatment in 
Rangoon during the first half of Mnrcli owing to contact with a mad dog. 
There were no caRes of cholera, thanks to the fact that  ~ l l  khnlasis are 
now given anti-cholern inoculation hefore the cornmencelnent of the field 
seaRon. Mr. Tho~niis and several of his men sufferec.1 a good deal from 
malaria in April and May, owing to the l a t ene~s  of the field season. 

141. R P ~ P S S  dz~fif~.--The fnir mapping was divided into two see- 
tions under Mes~~rs  P A.  T ~ O T I I R B  and P. C. Sen Gupta and was completed 
by the end of the recem season, when many of the surveyors were trans- 
ferred to  No. 10 Party. 
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No. 2 1  ( B u r m a  Forest) Party. 
Oficer in charge.-Mr. D. K. Renniok, M.B.E. 

142. General.-The raison dle"tre of the party is the survey of 
reserved forest areas in Burma, on scales larger than 1 inch to 1 
mile. The total cost of the party is debitable to the Government of 
Burma. 

The party surveyed reserved forests in sheets 83. L and P. The 
field head-quarters were a t  Kindat in the Upper Chindwin district. 

143. Personnel.-The field strength of the party was 2 Class 11, 
3 Upper Subordinate and 34 Lower Subordinate officers. 

144. Areas surveyed.-The party surveyed a total area of 322 
square miles on the scale of 4 inches to a mile in the Upper Chindwin 
Division of the Chindwin Forest Circle, comprising- 

130 square miles of the Thaungdut and Thaungdut Extension reserves 
and 4 square miles of unclavsed area adjacent thereto; 

127 square miles of the Sanda and Sanda Extension and 15 square 
miles of unclassed area;  

27 square miles of the Puungbyin fuel reserve and 19 square lnilee 
unclassed area. 

145. Field work was distributed as follows:- 
Camp ( 1 )  under Mr. G. A. Norman, M.B.E. ,  (Class 11) with 1 U. S. 

officer and 8 surveyors worked in the Sanda and Sanda Extension 
reseme~.  

Camp (9) under Mr. A. V. Dickson, (Class 11) with 10 surveyors 
worked in the Thaungdut and Thaungdut Extension reserves, which 
completed the survey of the Thaungdut reserve partly done in season 
1929-30. 

Camp (3) under Mr. Raizadn Bhamba Ram (U. S.)  with 6 surveyore, 
2 of whom were under training, surveyed part of the Sande reserve and 
the whole of the Paunghyin reserve. One sl~rveyor frotn Camp (1) and 
one from Camp (2) were transferred to  Camp (3) in March when the 
survey of the Paungbyin reserve was begun. 

Traverse Camp under Mr. Ram Prased, R.S. (U. S.)  with 7 traversers 
and 2 computers. 

Mr. A. K. Talapatra (U. 8.) joined the party on the  12th February 
1931 and was en~ployed on special traverse work in connection with the 
survey of the Mining Lease area a t  Indaw. 

146. The area surveyed by Camp (1) lay on the  western slopes of 
the Zibyu range, which carrios the common hounclary of the Upper 
Chindwin and Katha districts. The country varied from low to  high 
broken hills ranging in altitude from 500 to  3,000 feet and densely 
foreet clad. 

The area surveyed by Camp (2) Iny on the eastern slope8 of the 
watershed between the Chindwin and the Kabnw valleys. The Nanthe-nyit 
Chaung with it8 source in  the southern of the reserve run8 
through the reserve in n northerly direction and then turns shtlrply east to 
join the Chindwin River. The height ranged from 600 to 3,600 feet-all 
dense foreet with heavy undergrowth in placee, 
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The area surveyed by Camp (3)  was in  the same reserve as Camp 
(1) for the first half of the season. The Paungbyin reserve, surveyed in 
the latter half, is comprised of low forest clad hills. 

147. Tr iangu la t ion , -Nine  stations were fixed, solely for the 
connection of theodolite traverses, by Mr. Ram Prasad, R . S .  

Some supplementary triangulation was done by Mr Dickson in the 
Thaungdut reserve to  fix additional points for the surveyors doing the 
detail survey. 

All the triangulation is based on the Manipur Longitudinal Series. 
148. Traversing.-302 linear miles of forest boundary theodolite 

traversing and 201 linear miles of interior and connection traversing was 
carried out  by the traverse camp in the Kanti, Kaingshe, Lawtha, 
Nansapet, Palin and Wegatlia reserves of the Upper Chindwin Forest 
Division and the Xatmyaung and Bon Extension I and I1 reserves of the 
Myittha Forest Division, to provide data for the ensuing field season. 
The reserves traversed fall in sheets 84. E and I. 

In addition to the above, 21 linear miles of theodolite boundary 
traverse and 21 linear miles of interior and connectiori traversing was 
carried out in the mining lease area of the Indo-Burma Petroleurn 
Company a t  Indaw in sheet 84. I. 

149. Special Surveys.-The party has undertaken the survey 
on the scale of 4 inches to a mile of tlie mining lease area of the Indo- 
Burma Petroleu~n Company a t  Indaw. The theodolite traversing of the 
area was completed during the season and tlie detail survey will be 
done on the scale of 4 inches to  a mile during the ensuing field season. 
The Conlpany will pay the whole cost of this snrrey. 

150. M i s c e l l a n e ~ ~ ~ . - T h e  party took the field in the latter half 
of October and opened at Kindat on the 24th of the same month. Owing 
to the delay in getting out to the areas of survey by steamer, work conl- 
menced about the 15th November. 

For the first time in the Party's history Kachin labour from Myitkyina 
has been given up entirely in favour of Chins, who can be more cheaply 
recruited from the Chin Hills district immediately west of the Party's 
area. Though these men are more amenable to discipline and carry 
heavier loads than the Kachins, they are less skilled at  jungle-clearing and 
tree-climbing. For 4 inch forest survey, individual work is constiintly 
required from the personnel of the squad. The Chins did not adapt 
themselves to these requirements as well as the Kachins and were not  
as intelligent. They work better collectively than individually but are 
nervous in the jungle and are not as healthy as the Kachins. 

At the beginnmg of the season many men left owing to dislike of 
the contlitions but those who remained settled down to them. 

The health of the party was not satisfactory. Bad weather in enrly 
November made thc forest extremely disagreeable and malarious, the 
Chins being the chief sufferers The Sub-Assistant Surgeon, Jemadar 
Gaya h a s a d  Saksenn was :~lmost  continuously on tour during the field 
season. During Mnrcll, two surveyors were declared unfit for duty, 
which number increased to five in April. There were others who though 
not actually unfit were subject to  periodical attacks of fever. 
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I n  the months of March and April, particularly in the latter month, 
there was a great scarcity of water in some of the forests. Forest fires 
also made the conditions very trying. 

There were two deaths amongst the inferior establishment of the 
party during the season. One Indian khalasi died of fever and one 
Chin of Bright's disease a very small percentage considering the unllealthy 
season. At one time there was not a squad that  had not a man or two 
down with fever. 

15 1. Recess duties.--The fair mapping was divided between two 
sections under Messrs G .  A.  Norman and D. N. Saha, assisted by 
Messrs Kudratullah and R. Bhumba Ram respectively. 

The computation section was under Mr. Ram Prasad, R.S.  
The fair mapping and computations of all the field work were 

completed during the year. 



X.-MISCELLANEOUS SURVEY REPORTS* 

152. This section includes all reports of surveys not administered 
by the Directors of the five survey circles, such as miscellaneous survey8 
and commercial levelling administered by the Director, Geodetic Branch, 
or  extra-departmental explorations, etc., in which members of the Depart- 
ment have taken part. 

No, 17 Party (Levelling). 
Mr. H. P. D. Morton, up to 7-3-31. 

Oficer in charge.- ,, D. H. Lum, f rom 8-3-31. 

153. The high precision levelling done by this party is described 
in para. 35. 

154. Seconda~y levelling in the Punjab, Punjab States and Delhi 
was carried out for the Bhakra Dam Irrigation Project (559 miles); in 
BihBr and Orissa for the Bihiir and Orissa Flood Area Irrigation 
Project in Balasore, Puri and Cuttack Districts (392 miles); in Bihar 
and Orissa for E. I .  Railway (162 miles) and for scientific purposes 
from Tiupahiir to Purnea (78 miles); in Burma from Taunggyi to  Keng- 
tung (261 miles) for scientific purposes; and for Burma Railways across 
the Irrawaddy bridge ( 17 miles). 

155. Tertiary Levelling. Owing to large discrepancies having 
been noticed between t'he Survey and the P. W. D,  levelling, this party 
has for the present undertaken t o  revise 64 sheets, amounting to about 
6,400 linear miles in the BahBwalpur State, of which about 600 miles 
have been revised this season, and the remaining portion will be done 
during 1931-32. 

Training Sohool, Dehra Dun. 

Mr. L. Will iam~, M.B.E., up t o  25-12-30. 
Officer rtl  chnrge.- ,, M. N. hfndaliar, M.A., f rom 26-12-30. 

156. Class I probationers.-Captain W. G. Irvine-Fortescue, M.c. ,  
H.E., a n ( l  Lieut. R. P. Buchnnan, R.E.,  were attached to t,he Training School 
for periods of about 3 weeks, during which they did 2-inch plane-tabling. 

157. U. S. S. probationem (first year).-Ten probationers inclu- 
ding one Geodetic Computer were appointed in the third week of Novem- 
her 19:10. They were put through a course of plane-tabling during 
which they completed an area of 4 square mile8 on the 4-inch scale, and 
about 10 square miles on the 2-inch scale. Each probationer also observed 
a,t about half n dozen stations in connection with the triangulation 
programme. During the recess they were instructed in computations 
and office work. 
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