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PREFACE.  

THE WORK OF THE SURVEY OF INDIA. 

The department is primarily responsible for all topographical surveys end 
explorations, and for the maintenance of geographical maps of the greater part 
of Southern Asia. Also for geodetic work, which includes :-the main trigono. 
metrical framework, extending in some cases far beyond the frontiers of India, 
and control networks of precise levelling based on tidal observatories; tidal 
predictions and the publication of tide tables for nearly 40 ports between 
Suez and Singapore; the magnetic survey; nstronomical, seisnlographic, and 
meteorological observatories at  Dehra Dfi11; and geodetic invest,igations of an 
internationnl chnracter, in regard to which India enjoys a unique position 
between the greatest highlands of the world and a deep ocean extending to the 
Antarctic. Indian geodesy has thus disclosed by far the largest known ano- 
malies of gravitational nttract.ion in the earth's crust, and these have Icd to 
somc of thc most important developillants of modern geodetic research, whilst 
the Grent Trigonometrical Survey of India enjoys an international reputation 
for its very valuable colitributions to estimat,es of the size and figure of the earth. 
The cnlc~ilations of astronomy and some inlportant data  in physics depend 
ulti~nntely on these terrestrial measurements. 

I n  the past the department has also carried out the original large scale 
revenue barveys for most of Iudia, and was still conducting this work for 
Central and Eastern India nnd Bnrlna up  to 1905, when a11 revenue surveys 
were handed o ~ e r  to the Provinces concerned, together with officers and staff 
as roquired. 111 order to concentrate the energios of the department on R 

cou~plete new series of modern topographical maps on the 1-inch to 1 mile 
scale. I t  mas hoped to colnplete t h ~ s  series by 1930, but owing to retrench. 
meut and the war little more than half has been done up  to date, in spite of 
the reduction of thc scale of survey for less important areas. Thus, although 
ncw surveys covering an area nbout equal to that of England are carried out 
every yenr, the iunps of half the country are still very old and only kept up  
to date roughly by menns of rather perfunctory information supplied by local 
officials; the old maps arc also about two ~ni les  out as regards geographical 
position, being based on a longitude of Madras determined in 1816. 

13oundary surveys aud records of internationel, state, and provincial 
frontiers have always formed a n  i~npor tan t  item of topographical work; and 
in recent years there has been considereble progress in the prepart~tion of 

,Guide Maps for important citics and military stations, where the 1-inch to 1 
, milo acale is quito inadequate. 

~Miscellnneoita. While expending on topographical and geodetic work all 
f i~nds nllotted by I~npcrinl  Revenues, the depart,ment ifi steadily developing the 
policy of niding local surveys in rnriolie wnya, on pnyrnent by those concerned. 
Thefie ~niscellnneous operntions include: all forest and cantoninent snrveys: 

" many rivcrain, i r r ig~t ion,  railway, and city surveys, and surveys of ten 
gnrdens, inining nreaa, kc., with n great deal of control levelling for the salrle: 
ndministrntivr n~sistancc nnd oflircrs are nlso given in aid of the revenue 
silrvcys of various Provinces ~ n d  States. The Printing Offices do much work 
for other Cfovernrnrnt dapnrtn~cntc;, such as printing fipecial maps, illi~strations 
for Arrheologicnl Rcpor t~ ,  all dingrains for Patents, kc. The Mathematical 
Tnntrnment Officc gives vnlunble aid bo all Governnlent departments by main-  

-. lnining n h i ~ h  fitnndard of inst,rumental cqnipment, especially in connection 
with optical work, and by the ~nanufncture and repair of high-class instruments 

',.which would otherwise have to be imported from a b r o ~ d ,  



Mil i ta ry ,  hc. 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 modern military requirements, especially in 
connection with nir-surrey. 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. 

AdTninirtmtion is by the Surveyor General under the Education, Health 
and Lands Department of the Government of India. The Headquarters Office 
is st Cnlcuttn 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 Diin, and one for the Map 
Publication and other technical offices at Calcutta. 
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SURVEY OF INDIA 

GENERAL REPORT 

From 1st October 1929 

To 30th September 1930 

INTRODUCTION AND SUMMARY. 

1. Annual Reports are published in three separate volumes 
as follow8:- 

General  Beport .  

Geodetic Report .  

iMnp lh ib l i ca t ion  a n d  0,tlicr Mrork Report .  

'I'he first two are for the survey year ending 30th September, while 
the last is for the finn~lcial year up to 31st March. 

I ' i~e  1Cf(t,r,p l 't 'z~blicntio?~ Hoport contains all the INIIEX MAPS s l~owing 
the p r ~ g r e s s  of n1:~p publication on a11 scales: wit11 reports on publication 
and issues, printing and dr:~wing, and of sucil offices as the hlathcu~atical 
Instru~rlenl Office. which have to c o ~ ~ f o r m  with the financial year. 

1'11.e Geotletic Repo9.t includes full details of all scientitic work. 

l'his Gevel-ul Repo~. t  only gives brief ilbstracts of the above (vide 
Abstracts 11 and 111 ill the 'l'able of Colltents), but gives complete 
reports of the survey operations of the ordinary field parties and 
detaci~ments. Abstracts I and IV (viti~ Table of Contents) sulnmarize 
these latter ~.eports and enable the reader to look up such portions as 
may concern him. 'I'hcre is one Index Nap at  the end, showing the 
progress of lnodern topographici~l surveys aud colnpilation. M:tps of 
sorts are of course available for a11 parts of the Indian Empire. but 
some sr r  very old, :~ntl  all previous to 1905 were based on the old 
longitude of  IYl.-). (which was over 4 ~niles out), and are excluded iron1 
the Index Map. 

2. General. Brigadier R. H. Thomn.~,  n.s.o., held the post of 
Surveyor General throughont the year. 

The post of Assi~tant  Surveyor General was filled by Major Kenneth 
Mason, M c . ,  R.E., npto 4th 1)ecernber 1929, and afterwards by Lt.-Colonel 
C. M. Thornpso~i, I .A . ,  upto 4th Mag 1930, and thereafter by Captain 
G. H. Oemeston, M.c., R.E. 
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3. The total cost of the Department for the past tinancial year. 
ending 31st March 1930, as compared with that  of previous years, was 
as  follows:- 

1 1927.28 ( 1928.29 I 1929-30 Reurpas. 

Groee sotuel coet . . . 
Deduct receipts and credite 

Net sotusl chargee . . . 

Re. I Ra. I 
for ~ n i l i r h  

a4179~158* 1 Charge. ( High 
Commissioner ) 

Rs. 

a,61,@4@ 

on Stores, and 
loss or gain by 
exchanae. 

(a) I n c l u d i n g  
Rs. 3.53.100 

*These figures are not final. 

. - 

The total area of new surveys of all kinds completed during the year 
was 61,107 square miles (p. 26). 

- 
( b )  I n c l u d i n g  

RE. 4,40,62(; 

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 
theee are shown by blue lines on the index map a t  the end of the book. 
I n  order that  civil adminietrations and the public may know which Director 
to  addreea on survey matters, a list of Provinces and States comprised 
in each Circle is given in the loose slip containing Survey Kotices. 

The recruitment of two technicill officers from England for the Brush 
Drawing and Engraving Sections of No. 1 Drawing Office, to  which 
reference was made in last year's report, wa8 deferred in view of the 
High Commissioner's disinclination to send out newly recruited officer8 
during the hot weather. The situ:rtion has since entirely altered owing 
t o  intimation having been receivefl that  the Ordance Survey had discarded 
brush drawing. The whole question had accordingly to be reconsidered 
and i t  has been decided that  Engraving work should continue and that 
two engraving experts ehoulcl be recruited, one prefer~bly  with a 
knowledge of pen work. 

Noe. 22 (Riverair)) and 24 (Sind Rectangulation) Parties on comple- 
tion of their programme were diebanded from 1 ~ t  June 1980 and 1st 
October 3930 respectively. 

From the same dirte the designation of No. 23 Party was changed 
from "Rectangulation" to "Irrigation Srlrveye". 

Under the orders of the Govern~llent of India, the Forest Map Office 
has been re-placed under the executive control of the Officer in charge 
of No. 2 Drawing Office and Yo. 20 Forest and Cantonnlent Office ha8 
been renamed "No. 50 Party (Canton~nents)". This P~rr tp  was t ram- 
ferred from the ndminietrnrive control of the T)irector, Geodetic Branch. 
t o  that  of the Director, Central Circle, from the 1st April 1930. 

The temporary executive charge of Officer in Charge, Map Publice- 
tion Office, which was created for Mr. E, B. West wae abolished with 

35,82,487* for do. do.  
I 
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effect from the 5th January 1930, on  his taking over charge of No. 1 
Drawing Ofice from Rai Bahadur P. Ray. 

5, Notable events of the survey year were as follows:- 
BjL&,*a D(GllL Project.-At the request of the Government of the 

Punjab the survey of the area commanded by the B h ~ k r a  Dam Irrigation 
Project has been undertaken. The work which will take about 12 years 
to complete includes :- 

t a )  Triangulation and traversing for the demarcation of 3,000 acre 
rectangles with permanent milrkstones. 

(b )  Further demarcation down to  25 acre rectangles with smaller 
markstones. 

(c) Levelling and publication of 25 acre spot height charts on the 
scale of 4-inches to 1 mile. 

( d )  Special topographical survey on the ecale of 4-inches to  1 mile 
and publication of the maps with contours a t  vertical intervals 
of a foot. 

'Yhe project itself involves the construction of a dam 500 feet high 
on the Sutlej a t  Bhskra, the storage capacity of which will be over 43 
million foot acres of water. the equivalent; of a discharge of 12,500 cubic 
feet a second for six months. The water will be utilized in increasing 
the intensity of irrigation on the Sirhind and Western Jumna Canals and 
e x t e n d i e  the irrigation fro111 these canals up to the physical limit of 
command from Delhi cia Hissiir to  the limit of irrigation from the Sutlej 
Valley Project. The area commanded by the Grey Canals not already 
t~bsorbed in the Sutlej Valley Prqject mill be converted from inundation 
into non-perennial irrigation. 

The total area in which it is hoped that irrigation will be effected 
under the Bhiikrn Dam Project is nearly 12 million acres and into 4) 
lnillion acres of this area, irrigation will be introduced for the first time. 
( p  49). 

Boundary Survey.-Lieut. D. R. Crone, R.E. wae deputed to settle 
;L number of boundary disputes between Mandi and Suket States 
( P  51). 

Mu.r~muvres. -Detachments from E Company took part as formed 
military units with Western Command Maneuvres between 16th and 
25th October 1929. 

The only tactical map used on nlanceuvrecl was a one-inch map pre- 
pitred 1)y E Company from Air photograph8 taken by the Royal Air Force 
dnring July and August 1929. 

E Company carried out military training from June to October 1929 
in co-operation with the Royal Air Force and the Royal &tillery, and 
with the 2nd lndiiln Division during the Western Command exercises. 

The trnining embraced the sub.jects which would form the work of a 
Survey Conlpany in war and included rapid triangulation, artillery survey, 
air survey and the rapid co~npilation and reproduction of a map. 

A full report on the above by Major E. 0. Wheeler, M.c., R.E., is 
h i n g  published as a Specii~l Publicntion. 

Para. 6 of the Specir~l District Order by Major General J. W. O'Dowds, 
H . ,  n.s.I.,  C . M . G  , Commander, Baluchistiin Di8 trict, dated the 26th 
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October 1929, regarding the  military training in E Company, is reproduced 
below :- 

"The General Officer Commanding-in-Chief is very glad that  it 
was poseible in these exercises to give No. 2 Intlian Survey 
Company an opportunity for  carrying out  practical work in 
the field i ~ n d  he congr;~tulates the unit on the results of their 
acti\.itiesl'. 

A detaclrn~ent of S o .  18 Party (Air  Survey) participated in the 
Sorther11 Cou.~mancl R. A Conce~ltrat io~l a t  Hatti in February 1930 and 
ir note by Mi~jor CY. J. Sorman, M . C ,  JLe., on a strip map prepared by the 
dctuchn~ent is being published as :In adtlenclum to Major Wheeler's report 
on miiitiwy training in E Couipany. 

Urputntion of 0firers:-Mi~jor K. Mason, M.c. ,  R.E. and Mr. B. L. 
Gulittee, ar .A. ,  (~i~li t i t t ; )  :~ttencled as delegates the 4th General Assembly 
of the Internrttional Union of Geodesy and Geophysics held a t  Stockholm 
in August 1030. At the first plenary session of the Union, India's 
admission as u separ'lte unit to the Union was proposed and carried 
unanimous1 y. 

Mi~jor W. J S o r u ~ i ~ n ,  ar.c., R . E  , was deputed to atteud as s repre- 
sentative of India, the Internatio~ial  Congress of Surveyors and the 3rd 
1nternation;ll Congress for Photogrammetry held a t  Zurich in September 
19 30. 

~ x ~ ~ l o r n t i o ~ ~  :-The final results of Dr. \Yilliau~ Filchneris astro- 
no~liicatl positions of points observed by hiin in Tibet itnd China in 1926- 
27 were received. 

Khan Sahib Afraz Cinl Khan rejoined A Conipany in November 1929 
011 rvturn from dtyutation w-ith the Visser expedition to the Karakoram. 

A brief resume of the expeclition is given below:- 
]luring June and .Inly the great glacier tributaries of the Lower 

Sinchen Glacier and tho ~ i d e  valleys :mtl glaciers of the 
TTpper Subra  Vnlley ITere explnretl itnd n~apped.  The ex- 
pedition then crossed the S:~ser Paw, explorer1 and surveyed 
the va l l ry~  of the (:himshin Ji lg:~ and the Tughnio Zarpo 
Lungpa which drain the east side of the Kuhril-Shyok Water- 
shetl. Later the source of the Chip-chap and the neighbour- 
hood of the K:ara-tiigh Piiss i ~ n d  t l ~ e  upper Kara-kash River 
were visited : ~ n d  surveyed. Tho total outturn of the Khan 
Rnhih W ~ I R  '2,:iOO eclnare mile8 of 4 inch nurvey in 82 working 
days 

'The +.xpedition W ~ L H  encai~~perl 9 n~iles 1)oyontl the ~ipstreern end of 
the Kun~diin Luke (:tntl 15)  111iIen frorn tho di1111) when the 
Shyok ~ : I I I I  I~urst  nt 5 ,I nr on Augllst lrith; infortnation 
W ~ R  received by tlre expedition that  the l i~ke wa8 entirely 
emptier1 hut that the hrersch i~ narrow nnd there i~ every 
probability of tho hrench hoing closet1 nailin during the winter. 

Surveyor 311lhainrr1;tll Akrnnl was :ittirched to the Vimer Expedition 
on it4 rrtrlrn to Irldiir from Turki~ti in,  and c;irriefl ont  ~ u r v e y s  in the 
I'pper Shvok \'idlry 

N. 6'. F. I'm,.; n r ~ .  -Furthvr surveys in tribal tcnitory,  Heeiira 
cliatrict, have been undertaken by A Company. ilnd the Rurvey of the 
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Black Mountain, which had not been visited since the expedition of 
1888-91, is now nearly completed. 

Surveyor Narayan Singll of No. 11 PClrty again accompanied the 
Civil Oficer on an expedition :litlong the Sags Tribes in the unadulinis- 
tered territory to the Korth of Burma rp. 74). 

Adventures and Gusutcltic.s.-The Oflicer in Charge of NO. 8 Party 
has reported the following incident:- 

On the 1st May 1930 while bathing in a titlnl river in the Tsnjore 
district a surveyor was swept out  of his depth by the tidal 
current. Rlr. S. E. Iielkar perceiving h i n ~  in dificulties went 
to his rescue a t  considerable pe r son~~l  risk, and his prompt 
and g;~llant action undoubtedly saved the surveyor's life. 

A vcry regrettable accident occurred on 22nd April 1930 on the 
road between Jandola ; ~ n d  Khirgi in South Waziristiin. A lorry contain- 
ing seven kha1;lsis of 1ih;in S;~hib  Afrilz Gul Khan's squad, ran off the 
road about 4b miles below Jandola and lalling down the steep hill side, 
was wrecked 50 feet below. 

Three of the khalauis were killed and the reirlaiuder received more 
or less serious injuries. 

l'hc 1VIuthei)~ccticul Insf).u?uent O f i c e  carrietl out special repairs to  an  
Air Pollution App;~r ;~tus  for the Calcutla School of Tropical Medicine. 
It carried out esperiu~ents on the testing of niirrors for sextants, and in 
stainless steel for iliaking Quintan t mirrors. 

About the beginning of January 1,999 the Mathe~natical Instrument 
Ofice designed and 111,lde np lor the Officer in Charge, Bacteriophage 
Inquiry, Bankipore, for  esperin~ental IT-ork on Cholera, three small 
Ainpoule fillers which proved 11 coinplete succewi 'J'hree l i~rge  instrulnents 
of the same nature were 111~1de up and suppliecl in Juue I : L H ~  to deal with 
possilde outbreak? : ~ t  P;itn:\. I t  is linderstootl that these have greatly 
f;~cilitatetl the work of the Eacteriologiut in charge. 

Distin!p~isltctl visito9-8.--11 E. Sir M'illian~ Bla lco l~~~  Hailey, M.A., 
cl .C.I .E. ,  K.c.s.I., 1 .c '  s., G o ~ e r n o r  of the United Provinces visited the 
(;eodetic B r n ~ ~ c l i  OfEccs i ~ t  L)ehril 1 > ~ n  on the :<Oth October 1929, 

6. Apprec ia t ions . - -The  Sollowing is an estr :~ct  fro111 ;I letter 
fro111 the Buperint~ntlillg Engineer. Kew I'ro,ject, Irrigiltion Works, 
l 'u~~jnb in connection \vitli the co~llplotion of the Haveli Irrigation 
Prqject Surveys :-- 

"I hnvn the ho~lour to csprcss 1n-y npprccintioli of the SUcCeSs of the endeavours 
of the Clcodct,ic. 13ranc.h to espeditc t,he reprodnctiou of the Haveli Sheets. 

The whole of thr survey shcc(n hnve been m o ~ u ~ t c d  in strips and studied in 
d o t ~ i l  hy tnc, ~ , n d  I h n ~ e  found no point on which any criticisnl collld 
be rniaerl. 

I \vould nlso cxprcfis npprecin.t,ion of the way in which Mr. S i ~ l ~ o n s ,  Oficer in 
chnrae No. 23 I'arty. has cnrried out the survey work in close collabora- 
tion witch thr Irrignt'ion Depnrtnlerlt 80 as to have produced maps which 
~ h o ~ v  ~ l l  the inforll~ntion required in such n sntisfectory manner." 

The Deputy Con~~ni~s iouer ,  Hazitra District, North-West Frontier 
Province expressetl his keen :~ppreciation of the work done by Mr. Mohd. 
AR~A,III in c i~rryi~lg  o l ~ t  SIII.VBYS on the Eastern slopes of the Black 
kIountnin : ~ n d  o f  Saiiclil~ar n11d Th:~lkot in tribnl territory d~ i r ing  1929. 
Po1itic;l.l reli~.tionu were very uncertain but Mr. Mohd. Aslau~ paid visit8 
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t o  several of the leading chiefs, which led to a friendly understanding 
being established, and enabled this survey to  be carried through 
successfully. 

The services of Lieut. D. McK. Burn, R.E., and Mr. Chirag Shah 
(Upper  Subordinate Service) were specially commended for their excellent 
work t r iaugulat i l i~  in Chitrid during 19-29, These two officers established 
stations and carried out observations successfully a t  great altit.udes and 
under very severe weather conditions. Several stations were over 19,000 
feet, and on more than one occasion owing to bad weather several nights 
were spent close t o  the summits before the observations could be 
completed. 

The Director, Burma Circle, received from the O6cer in Charge of 
the ?r'iigii Hills Expedition a warm appreciation of the services rendered 
by Surveyor Narayan Singh, who ucconlpaniecl the expeditions during 
seasons 1928-29 and 1929-30. 

7. Awards.-The following honour was conferred during the 
year :-- 

Rni Sahib ... ... .. . Mr. Bmer Krishna Mitrtb 

8. Personnel.-(:a~ualties, retirements and recruitlnents were as 
follows :- 

Class I Oficut-s :-Messrs. C. E. C. French, B. M. Berrill, and Rai 
Bahndur P. Roy retired. Sahib D. R. Verlrla was superannuated. 
Lieut. D. McK. Burn, H . E . .  reverted to lnilitary employ. 

Mqjor IT. E. Perry, ~ c . ,  n . ~ . ,  has heen permanently transferred to 
the Security Printing. India. 

Lieut.-Colonels Couchm~~n,  z1.c.. 1t.E. :lnd Hamilton, D.s.o., n . ~ , ,  were 
confirmed :IS Directors. 

Dr. de(Jraa ff Hunter, Sc. u., M. A , .  F. Inst. P.,  wah appointed Director 
(temporary). 

Captains Hear~ey, K.1.:. , U s m : l ~ t ~ n ,  Y.C. ,  l: .E.,  hfqjor J.  H, Willialm 
Messr0. H .  B. Simons, \-. W. Morton and E. R .  West were confirmet] 

Hg superintendents. 
captain Boinford, H.E. .  wan appointed Superintendent. 
Lieut. R. ('. S. Jenney, n.E., was appointed to  the Department. 
C f l n ~ . q  11 O # i v e r ~  :-- Jle8~r.s S. H. 3Jazumdar, R. E:. Saubolle, i l l l t l  

T, F. Kitchen retired. y r  P. K. (ihosh. B . A .  (Cantab). resignecl. 
>Ir ( 1 .  E. R. Cooper died. 

seven cnnditl;ltea were appoillted to Clnfl8 11 Service ;lnd poRted to 
the Geodetic Branch for  training. 

(j,lwt' ,Yvhor.rlinrltr (?@)ic~ars:--K. .5: Hayat Mullalnru;ltl, B. S ,  J ~ ~ ~ ~ ; ,  
pri10ad ant1 Messrs JIukun~.la~~ilntla Acharya : ~ n d  P,atllu Ram retired 

S i x  ~robet ioners  were contirme(1 in their 



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

9. The prime duties of the Survey of India are geodetic, topogra- 
phical and geographical, but the department is also developing co-operation 
with local survey agencies, with a view to mutual economy, and is now 
doing a considerable amount of miscellaneous outside work on payment, 
besides advising and assisting Provincial Governments with local and settle- 
ment surveys as required. The following abstract shows the  nature and 
locale of the field operations actually carried out by the Department during 
the past year, grouped under the following sub-heads:- 

Air Surveys. Riverain Surveys. 
Exploration. Boundary Snrvey~,  
Topographical Surveys. Geodetic. 
Forest Surveys. Framework. 
Cantonment and City S111.veys. Levelling. 
Cadastral Surveys. Miscellaneons. 
Railway  survey^. Training. 

10. N. W. F. Province, ~ashrnir and Jammu, and 
Gilgit Agency. 
A i r  s u r v e y s  in Dir. S l ~ a t  and ChitrBl Agency, Orakzai and T i r ih  and 

Kohst district. Corrections to pi~blished slleets hy air  survey in 
Peshiiwnr ( p  48) 

E ~ : p L o ~ a t i o ~ l . c  in the Upper bhyok Valley, K:lhhnlir State (p. 44) 
l'op0,qrtspI~ical sui4?qe!js in Haxiira clistrict. Muz:1ft'i~r5biid clistrict (Ka~hn l i l . ) .  

Tribal territory and llil*, Swiit i ~ n d  Chitral Agency (p .  45). 
Fra.me~(lovk Trianguln tion in f aziristiin and Cllilfis I p. 45') 

11. ~aluchistan. 
l l opogmpl~ icr r i  sicr.r!e!/s in K:~lfit State (p.  47 ) .  Revision of 1-inch sheets 

in Sibi, Q u e t t : ~ - P i ~ h i ~ l .  Loralai : ~ n d  Zhob district6 ns regards roads 
and r : l i l ~ ~ ~ : ~ y s  (p.  47). 

Frnn~eworek.  Tri:tngnlntion in Kali t  State I p. 47 I .  

12. Punjab, Punjab States and Delhi. 
Ai?, SVLTI~O!/S for correction of published ~ h e e t ~  in Attock (p. 48). 
'I1opogrn,pIiicnl surve?/s in L:lhore, Ferozepnrc. A~nritsnr. Rfiwalpindi and 

Muzafft1rg:trh districts (p.p. 45, 50). 
GCty sl / ,rwy,s.  Revision of nelhi Guide Map (p. 54). 
Hounr?trr?g RVGTVP?/ ) IR  in Mandi and Suket States (p. 51). 
F'vcr?)retoork. Traver~ ing  in Jliang, Multsn, Lyallpur ; ~ n d  Montgomery 

difitrictu (p  44). Triangulntion in Hifl~iil' district and in P;ttial:~ 
Stnte (p. 49). 
Tr,aversing ant1 Rectn~lgulation in Ferozepore, Hissiir, Ludhi%na : I I I ( ~  

blnzaffl~rgarh tlistricts, nnll i l l  Fnridkot. K:~ l s i :~  :inti Patisla StateR 
(p.p. 49. 50). 
L~qt~Ll ing .  High precision levelling fro111 Ghakkiir to Snrgodha : I U , ~  

hack, and from Sargotllia to Jhang (p. 15). 
Tertiary levelling in Muzaff'argarh d i ~ t r i c t  (p. 50). 
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13. ~ a j ~ u t a n a  Agency, Ajmer-~erwara and ~ikaner.  
Topogrttpi~icaL surceys  in Ajmer-Merwiira Province and in Jirisalmer, 

Jodhpur and Kishangarh States (p. 54). 
Franzework. Triangrilation in Jaipur ar1c1 Jodhpur States (p. 54). 
Levelling. High precision levelling fro111 Bhopiil to Nasiriibiid, and from 

Bxroda to  3IarwBr P%li (p. 14). 

14. Central India Agency and Gwalior. 
A i r  etclvey of Indore City (p. 54). 
l'opograp/iacnL stcrveys in Bhopiil and Tonk States, Bhopiil Agency and 

Gwdior State (p. 55). 
J'ran~eulork. Triangulation in Ke\~al i  Stnte (p. 57). Traversing in 

Indore City (p .  5 5 ) .  
1,evelling. High precision levelling from Gwalior to Jhsnsi, Bhop61 to 

Dewas, Bina to Hhopiil, arid Hhopril to Xasiriibiid (p. 14). 
,Ifiscelltcneotcs. Snrvey of Rnisen Fort  and Sfinchi Tope (p. 62). 

15. United Provinces. 
T o p o g ~ a p h i c a l  szc.rveys in Mirziipur district (p. 5 6 ) .  
F m m e w o r k .  Traversing I'or Air surveys in Sitapur and Bshrsich 

districts (p.p. .59, 60). 
c i tg  surveys.  Revision of Benares Town Guide Nap (p. 56). 
Le,"ellinig. High precision levelling from Mnssoorie to  Debra Dan, 

Sahiirnnpur to R.T015d%hiid. .Jliiinsi to Rinil and Gwalior t o  Jhansi 
(p.p. 14, 16). 

16. Central Provinces. 
Topogrchplr icnl S L L ~ L ~ R Y R  in Hiliispnr district and in Kore;~,  R:ligarh, Sakti. 

Surguja an11 'liclaipar Feudatory S t i ~ t e ~  ( p. 57) .  In Rilstar State 
(p, 61). 

Qeotfetzc. Grirvity : ~ t  Chilnil;~ (11. 14 1. 

F~nme?.rork. Trisngulatiorl in E5l;ighat. Riliispur ;1n11 Jfnndla districts 
:ind in .I:rshpur. I inw:~r~lhn i111t1 Si~rgu~jn. Feu11;ttory StateRl and in 
Bastar Stnte ( p  57) 

. High precision levellinx from .JhAnsi to Rinn, and Hina to 
13hopi~l (p .  14). 

17. Bombay Presidency, States of Western India and 
Baroda. 
Tqo!lrr,ph icrrl s z L r l q P ! / R  in J)hiirw%r ontl North K;ln;lra district# (p. 63). 
Q e o t I ~ t i c .  Gravity in Poon:l, Sholiipur, Bi-iiipnr an11 Ijhiirwnr d i~ t r i c t s  

( p  14). 
Framerrrork. Triangulation in l?elganm. Hi.j.%pur. Dhiirwiir, North K ~ n a r a  

districts. Kolhspur nncl Snvi~nar States, i~ntl Southern Rlnrltha 
Jiigirs I p (i:i) 
Trcrvet~ing and Rectilngulation in Jddrklini~. Sukkur, Thrar PRrknr 

and IJpper Sin11 Frontier ( l i~ t r ic ts  ;111d in Kh,~irpur S t  ~ t e  (p .p .  58, 59). 
J I P I ~ P I I ~ I I J I .  High precision levelling I 'ro~n F h r o ~ l : ~  to MiirwRr Yiili, and 

D e w ~ u  to Mha~viicl ? , i n  T) l~ul in  (p.  14 ). Tertiarry levelling in I ,~ rk&na ,  
Sukkur, Thnr l'iirknr and Upper Sind Frontier c l i ~ t r i c t ~  and Khnir- 
pur State (p.p. 58, 59) 
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18. ~yderabad. 
Topographical  s u r v ~ ? j s  in the I<i~rimn:tgar and M'ariingal districts (p .  61); 

in Raichiir tlisti-ict ( p. G3 ) .  

Geotlet~ic. Gravity in Raichfir, Gnlbarga, Hyderiibiid and I < a r i m n i ~ ~ a r  
districts (p. 14). 

i ~ ~ ~ ~ s c r l l c c ~ ~ ~ o ~ i , ~ .  Survey of Gulb:~rgn and \Variing:.:ll Forts (p .  G2). 

19. Mysore. 
Topograpl~iccil  suyve!js in Chitaldrug, Kadiir and Shinloga districts 

( P  63). 
Miscellaneous.  Estate surveys in Hnssnn and Kadiir districts ( p .  63). 

20. Madras Presidency, Madras States and French 
Territories. 
~ ' o p o g r ~ ~ ~ L j ? l ~ i ~ a l  surveys  in Ganjiim district (p.p. 67, 68) ; in Guntiir, Kistnn 

and Vizagapata~n districts (p. 61);  in Hellary district (p. 63); in 
South Arcot, Tnt\jore and Trichinopoly districts and in Pondicherry 
and KLrikk.1 (p. 64). 

Goodetic. Gravity in Bellary, Ana.ntapur, Kurnool, Chittoor and 
Cudclapah  district,^ (p. 14). 

Fr,n ,ework.  Triangulation in Vizagapataln district, (p. 62) ;  and in 
Salem, South Arcot and Tricliinopoly districts (p. 64); in Gaqjaln 
district (p. 68). 

1Mi~cellan~eozcs. Estate surveys in Coimbntore and Kilgiri clistricts 
and Travancore Stute (p. 64). 

21. ~ i h a r  and Orissa. 
~'oPogrccphictcl surveys  in P:~liirnilu district (p. 56);  in Cnttack, Patun, 

(inya, Monghyr. HazZribZgh, Snnti l  Parganas, ancl Puri districts 
(p.p. 67, 68) and in RBnpur, Athgnrh, Barambit, Hindol, Dhen- 
kiin81, Khandparn, Narsinghpur, Tigiria, Daupalla and Nay,igarh 
States (p. 68). 

Foyest surveys .  Severid Government r e~erved  and protected  forest,^ in 
the Puri Forest Division were included in the ordinary survey 
(p. 68). Special 4-inch boundary surveys in the HazLribBgh Forest 
I l ivi~ion (p. 67). 

F~trwte?r)ork. T i i i t  in Angul i~nd  Purnea districts, and ill 
Rniriikhol. Sonpur, Athmallik, Tiilcher, Bnncl, Nnrsinghpur. Khantl- 
para, Dnspnll:~ and N:~yiignrh Str~tes (yap. 68, 70). 

Letrrlliny. Secondary levelling for E. 1. Rai lw~y  (p. 77). 
Misc~ l l ( ineoua .  S ~ ~ r v e y  of Cuttack Burldhistic Caves (p. 68). 

22. Bengal Presidency, Sikkim and ~ e p a l .  
Tt,lx),qrnph irrcl RU,~I 'P! /S  in Rirhhfim, Hnrtlwiin, Biinkura, Dar.jeeling, 

,Jnlpaiguri, Rangplir  district^ (p.p. 67, 69), and in C'ooch Rehiir Stute, 
Bhutkn, Sikkim :mcI Nepiil (p. 69). 

J ' o ~ P , P ~  RI ITZ~P, I IS .  Several Qovernment reserved forests in Rnxa, Darjee- 
ling nntl .Tnlpitigllri F o r e ~ t  n iv i~ ions  were inclrided in the ordinary 
uurvey (p. 70). 

c i t y  Sv,q-?rey.g in CaI~ l~ t t i l  inclllcling Howrnh and nui11-Durn (p. 68). 
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Geodetic. 2 Stations of Primary triangulation were observed in Chitta- 
gong (Cllittagong series) (p. 14). 

Framezrork. Triangulation and Tmvel.sing in Birbhiim, Burdwiin, 
Binkura, Hooghly, Homrah, Murshidsbad, Diniijpur, .lalpaiguri, 
Darjeeling, and Chittagong Hill Tracts districts (p.p. 67, 70); in 
Tripurn State, Bhutan, Sikkim and Nepiil (p.p. 69, 70). 

Levelling. Levelling for topographical surveys in Midnapore district 
(D. 67). 
\ I  

Secondary levelling for the E. I. Railway and fo,r the  Commissioner6 
for the Port of Calcutta (p. 77). 

23. Assam and a hut an, 
Fra~nezucvrk. Triangulation in CBchar and Luehai Hills districts (p. 70). 

24. Burma. 
Topographical surveys in Bassein, Upper Chindwin, Henzada,' Insein, 

Katha, Ma-ubin, Minbu, Myitkyina, Sandoway, Tharrawaddy and 
Thayetmyo districts, and in the N ~ g a  Tribal area. (p.p. 71,73, 74). 

Forest surveys in Mansi Division of the Northern Forest Circle and in 
the Upper Chindwin Division of the Chindwin Forest Circle 
(P. 75). 

Geodetic. 15 Stations of Primary triangulation were observed in the 
Southern Shan States. (Mong Hsat and Great Salween Series). 
(P. 14). 

1P~amework.  Triangulation and Traversing in the Upper Chindwin, 
Henzadn, Myitkyina, Pegu, Prome, Tharrawacldy, Thayetmyo and 
Toungoo districts. (p.p. 71, 73). Triangulation in Chin Hills 
(P- 70). 

~lliacellaneous. Special survey of Rubber Estates near Rangoon. 
(P- 74). . 



DIRECTOR:-Dr. J. de Graaff Hunter, M.A., BC.D., F. Inst. P. 

25. General.-Besides geodetic work, tlie Director, Geodetic 
Branch, adlninisters the following offices at Dehra Dun:-NO. 5' Dvawing 
Otjice, the Fo,*est J f a p  Ofice and the P t ~ b l ~ c a t ~ o ~ ~  Ct72d Stores Ojice, 
whose work is reported in the annual Map Publication and Office Work 
Report; and also the following survey operations whicli are reported in 
other parts of tlie Geueral Report :-Levelli~zy carried out in aid of special 
engineering prqjects, vide para. 152;  Ca?~ton?nent Surveys (para. 82) ;  
1 '~-nining School (para. 153). 

No. 20 (Cantonment) Party has been transferred t o  the Central 
Circle from 1st April 1930. 

26. Geodetic.-Purely geodetic operations include luiscellaneous 
colllputations and research, preparation and publication of records, obser- 
vatory work (;~strononiical, niagnetic, seismological and meteorological); 
irriportant series of triangulation, geodetic levelling, precise latitudes, 
lopgitudes, azimuths, and gravity deternijnations, in all parts of India;  
and predictio~i of tides a t  40 eastern ports between Suez and Singapore. 

These geodetic oper;~tions are fully described in the Annual Geodetic 
Report of the Survey of India. The following is a brief abstract of 
the geodetic operatioiis described in tbe Geodetic Report for the current 
year, (Vol. VI) ,  which includes complete index maps and detailed 
results. 

Geodetic Operations for 1929-30. 

27. O b s e r v a t o r y  Section.-The continuous record of the 
longitude of Dehra was maintained by bi-weekly observations with 
the bent transit, rind by reception of the Bordeaux and Rugby wireless 
time-signals. Since Octoher 1923, when a long-etanding leak in the 
clock case was corrected, the Rieflur clock has been running very 
~teadily.  A Shortt clock has been received and installed in a temperature- 
controlled cell, but it has not yet been put into regular operation. 
A portiihle wireless receiving set, the K.P. 11 by Marconi, has been put 
into regular use, and is generally found to give hetter reception than the 
large Siemens' ~ e t  hitherto in me. 

A Itititutle variation progrnilime has been dar ted with the larger 
Zonith tole~cope, whose fornl length is 41 inch08 and whose aperture is 
3 inche~ .  The progralnnle irs divided into :a chai~i of 6 groups of stars, of 
which two groups are observed on each working night. At least 100 pair8 
are i~orlnnlly observed each month, nlthough the monsoon makes great 
llifficulties in July, August and September, whicli have resulted in some 
reduction during t , h e ~ e  montbs. 

The 24-metre hafie-line comparator ha8 been put, into working order, 
and ha8 been used for the standardization of the invsr wires with which 
it is hoped to meaaure rt h n ~ e  a t  Kengtung (Burma) during the season 
1930-31. The therrrlofltnt of the 4-metre comparator has also been 
ronewed ~ n d  t'he comparator is now fit for use. This thermostat hae 



been kindly designed and made by Mr. G. F. Wood of the Royal Indian 
blilitllry College, l)ehrib Iliin. 

The stiindard tapes of the levelling party have been regularly checked, 
ilnd the l e ~ e l s  have been overhauled. Severill Hunter short bases have 
been st;lndnrdized. Tests have been nlatle of a Paulin barometer, 
two new hypson~eters with very open-scaled thermoineters, the new Wild 
type theoclolite by \Yiltts, i ~ n d  a similar theodolite by Cooke, Troughton 
snd Simrns. The 1)ehrit instrument store is now in charge of this section. 

The ~nngnetic observatory maintained its continuous record of the 
three magnetic elements. Preparations were made for the renewal of 
field observations a t  repeat stiltions in Northern 11ldia in 1930-31, and 
for the possible reopening o f  the Kod:~ikluul and Toungoo observatories 
in the following year. 1nvestig.ations were made t o  discover whether a 
proposed extension of the printing office with electrically driven presses 
would disturb the observatory. I t  was concluded that  it would probably 
not tlo so, but that there is a sinall risk of the observatory having to be 
removed, if the extensions are undertaken. 

The O~nor i  Seisn1og~;lph has been in regul;~r operation. Meteoro- 
logicill observations hnve been rnade claily for the Meteorologici~l Depart- 
ment tl~roughollt the year, and twice daily since Sovernber 1929. 

28. Computing OI3ce.-The coinputation of tables for use in 
connection with the militury Lnnlbert grid has continuecl to  occupy a 
large iiuiount of tirne. A series of 7 grids has been adopted, which 
covers the whole of India and B u r ~ u i ~ ,  and tables are being prepared for 
( 1 )  the conversion of co-ordin~~tes  fro111 spherical to rectangular, (2) the 
coll~pntution of triangulihtion in terms of the grid, and (3) the plotting of 
the grid on Inlips with spherical graticulea. These tables ilre now nearly 
couiplete: they will he printed as Part V of the Auxi1i;lry T a h l e ~ ,  but 
little progress has yct been 111iltIe with their publiciitio~i. The co-ordi- 
nates of 300 points in U'ilziristi-ln have been converted fro111 spherical to  

ant1 sever111 reclnisitions For :~dvi~nce copies of pi~rta of the tirhlcs 
hnve heen met. 

The figural ncljustinents of the secondary trin~lgulation carried out 
by S o .  1.5 Purty in the Xorth-Weet Frontier Province in 2927-28 have 
hoen completed i111fl the positions of the bti~tions have been rccon~putcd 
on the hiiaiu nf theoe : ~ d j u u t ~ n e n t ~ .  

The part of thtx ~ ~ e w  (ieodetic Hanclbook cleilling with thtb co~llputil- 
tion a b f  tri;lngnlntion hi18 hean written, hut not yet printer1 Kew formnla: 
h,lve heen i~~lopterl for the weighting of ;rnglcs. i~ntl t h ~ .  coinputation of 
I , ~ t i t u f l e ~  i l r i f l  Iongitutlc*, for whicl~ new f o r ~ r ~ ~  II;IVC \)cell prepi~red, 

In orfler to prot i~l r  gliirla~rce for recon~,;~issnllce t~ficers, inveetiga- 
tionu h<lve heen rn;lde int,o thl- ; ~ c c n ~ n ~ i l i ~ t i o ~ i  or erl or likcly to i ~ r i ~ e  in 
tr iungulatio~~ figure3 of tlitl'erent kintls. A rigorolio nolution of the 
prohlrrn is well-known. bnt i t  i~ much too cornpliciltfd for genertll use. 
The inteqtigatinn ham heen clirected to\v;~rdn the hii~~plifici~tion of the 
enlutinri without oerin118 low of precision So f;lr L I R  braced rlnadrilate- 
r.11q iIrfl c1~11rer11(~11, N O I I I C  HIlCCeAS hik~ been i~rhieverl, I ~ u t  centred polygons 
have R O  far provefl les.; t r .~ct .~hle.  

 solution^ for n ~tiin~larrl  gravity f o r ~ ~ ~ u l i l .  using all the ieoststicltlly 
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reduced observations of which reports are avi~ilitble, have Lee11 taken out 
on the assumptions :- 

(I), that the axis of the spheroid does uot coincide with the polar 
axis. 

: ~ ~ ~ d  (2), that tlre Earth is tending to tetrahedral foriu. 
Both the above assuulptions are plausible on physical grounds, but 

l~either have been contir~ued hy the solutions obtained. Keither solution 
satisfies the data so well us ir solution made on the physically iurprobable 
assun~ption that the Earth is a three-axial ellipsoicl. 

Four computers of the Frontier Circle have been given about a 
year's course of instruction. 

The preparation of Part I\' of the Auxilii~ry Tables, which contains 
tirbles required in the co~uputation of various geodetic operations, has 
been completed as regards .the tables required for the conrputation of 
triangulation, and this portion has heen sent to  press. A suuilnary of 
ill1 Indian observations of the deviirtion of t,he vertical and of the inten- 
sity of gravity has been colnpleted (it has been under preparation for the 
last two years), and will be published as a Supplement to  the Geodetic 
Report for 1929-30. The deflections are given in terurs of both the 
Everest :rnd Internirtioual spheroids, and the isostatic anomalies are 
given wherever available. - 

The following publications have bee11 seen through the press:- 
(u) Geodetic Report, Vol. V. 
( 0 )  I'rofessioni~l Paper No. 24. 
((.) Geodetic Handbook, Chapter 1 (Triangulation), First part. 
( ( 1 )  Handbook of Topography, Chap. I11 (Triangulation). Revised 

Edition. 
The conipilation ol the Persian triangulation pamphlets has been 

proceeded with, but none l ~ i ~ v e  yet  been publisllcd. 
24 Indiim triangulation pamphlets have been con~piled, mostly on the 

Burmese frontier, 22 new pamphlets have been pi~ssed througl~ the press, 
and 32 have been reprinted or  reproduced by photo-zincograpl~~ 

One levelling p:lmphlet has been reprinted, and two are under revi- 
sion. 'l'lie data of lines of pri~nary le~,elling have been published as 
addenda to existin: pi~inphlets. 

The preservittioi~ ilnd m:tinteni~nce by locirl otTicials of protected 
trii~ngiili~tion ~tatiolls  and bench-u~:~rks has been supervised. 

29. Tidal Section.--Auto~natic regihtrutione were continued a t  
I 1 1  RtiI t io l l~  :-Adell, BI IR~: I ,  h i ,  Boiubay, MildrHR, 
Kidderpore i111(l ~ ~ ~ I I ~ ~ O V I I .  Automatic regidrations were r e s u l ~ c ~ l  ; ~ t  
'I 'rinco~~~;~lee i~nd  C'olornbo on the 3rd August 1928 ant1 the 14th Janultry 
1929 retrpectively. i~f ter  the I i ~ p ~ e  of nhout :3;3 year8 in the case of the 
I'orn~er, ; ~ n d  39 )'Oars in tho latter In nddition, observi~tions on tide- 
pole8 were cor~tinned i ~ t  Hhtivnagar, C'hittiigong, Akynb and P i l a k ~ t  or  
Deeerteru' Creek (Ror~goon River). 

The dep;~rtlnenti~l in~pection of the tidill observatory at  Rangoon 
wan carrietl 011t in RIi~rch 19:30. The ohser\.ntories at Kargchi and 
Horr111i1~ were in~pected by the Port :~uthorities concer~~ed during Yov- 
elnher 1021) i~utl Sli lr~h and April 19:30 respectively. 

The tbli~l ohservutions registered nt Bassein during 1928 are being 
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reduced by the method of harmonic analysis, and are expected to be 
completed by October 1930. 

The preparation and publication of the first issue of the amplified 
Tide-Tables of the Indian Ocean for 1931 has been completed. Advance 
copies of tide-tables of certain Indian ports for 1931 were prepared and 
despatched to  the Hydrographic Departments of the Admiralty, United 
States, i ~ n d  Japan by the end of December 1929. The prediction curves 
of the 40 Indian ports for the year 1932 were run off' on the tide-pre- 
dicting machine, and were completed before the end of April 1930. 

0 Gravity Observat ions . - (Xo.  14 Party).-Observations to 
determine the force of gravity were made a t  6 stations in the Bombay 
Presidency, 10 stations in the Madras Presidency, 4 station8 in Hyderiibad 
State, one station in the Central Provinces, and one in the United 
Provinces. 

Gravity was markedly in defect a t  all stations. Considerable 
improveinents in the procedure of observation have heen introduced by 
Major E. A. Glennie, 0. C. NO. 14 Party, which have resulted in more rapid 
occupntiou. oE stations The use of the average height map has also 
greatly accelerated the computations of the results, which were conse- 
quently completed earlier than usuitl, affording Major Glennie the 
opportunity to do valuable research work in connectior~ with gravity. 

3 1. Triangulat ion. - (No.  1 5  Party).-During the season 1929-30 
Xo. 15 Party had two Priinary triangulation detachments in the field- 
S o .  1 (Observer Lieut. I. &I. Cadell, R.E.) working in Kengtung State 
connecting the Great Salween Series to  Siamese Triangulation, and No. 2 
(Observer Mr. Raj Bahadur Mathur, B . A . )  completing a link of the 
Chittngong Series, and then observing the weetern stations of the Mong 
Hsat Series. 

weather condition8 were difficult, and the out-turn of work of No. 1 
l)etschulent fell far short of what wacl planned, only six stations being 
observed. 

~ ~ t h  detachusnts cotumencetl work with Wild Precision theodolites, 
but ultimately fell back on 12-iuch tl~eodolites hy Troughton and Simms. 
lTnder the trifficult weather conditions which prevailed, the former 
however have scarcely had a fair trial 

32. H i g h  P r e c i s i o n  Levelling.-(No. 17 P;~rty).--Ou t of tr 
tota] length of 16,000 milea of levelling of high precision, required for 
the new podet ic  level-net of India, 1,096  mile^ were completed during 
1929-30, making a total of 8,393 miles completed up-to-date. 

During 1929-30. 1,849 miles of ~inglt. levelling on tho high precisiotl 
qretem were carried out aa helow :- 

I n  j o r r  rl;rc~ctio?~ o n l y  -467 nttles. 
IT P., C. I .  & (: 1'. Gwalior-J Ildnsi-Bina . . . 16.5 rnilo~ 
( '  I nt Bornhay Sehore-Dewae-Dh I i a - 

Mhaeaed . . .  302 .. 
In  buck chrection om/!/ -772 m i l e s  

C India & C. P. Bhopal-Bind . . .  89 ,. 
Riijputiins & (: I Nnsirfihad-Bhopal . . . 340 ., 
Bombay, Earoda & Kkiputina. MBrwar Piili-Viramgam- 

Barodit ... 343 , ,  
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In both directions.-241 ??tiles. 
United Provinces. Sahsranpur-MorSd8brtd 241 miles. 

Revision i n  both di.rections.-296 miles. 
Puqjab. G h a k k a r - L a l a  Miisa 

Snrgod ha . . . 260 ,, 
United Provinces. bIussoorie-Dehra Diin 36 ,, 

Revision i n  th,e back direction only.-7'3 weiles. 
Punjab. Sargodha-Jhang ... 73 ,, 

Reports of secondary levelling will be found under Part X of this 
report (p.  77). 



1 ... I ... Maps ... I Various 218 82 1 129.968 1 42,227 
Plane and diagrams ... 1 Ditto 142 41 I 08,766 , 7,a59 

I - Illnstratione ... 186 l a  / 04,861 10.748 
I ... .....a Yiecellaneoue ... ... I ...... 30 I 5.983 
I i l4 i a6a992 I 

16 

111.-ABSTRACT OF MAP PUBLICATION 
AND OFFICE WORK. 

33. Full Reports of the work of all drawing, printing, and 
miscellaneou~ otiices of the department, with 1ntie.c Maps showing the 
progress and present state of map publication on various scales have been 
~ubl ished separately in the Map Pzcblicafio~~ and Of ice  Work Repo,.t for 
the financial year ending 31st March 1930. The following extracts from 
the full Report show the most important result of all this work, in the 
shape of Publications and Issues, etc. 

Table I (a)-Maps published at Calcutta, during the year 1929-30. 

Total ... ; ...... 1 676 100 1 300.060 1 66,327 

I 

I Class of innps. 1 Scale. 

I 

Orand Totel . 

Number of 
Copies Value. I Rs. printed. , 

- -- - -  - - -- -- 

New 
publicir- 

tions. 

...... ' 888 1 448 1 718.103 1 6.36.861 

- reprints. - ------ - I 

Revised 
editions, 
new edi- 
tions and 

C 

GENERAL MAPS. Depc~rtnle?l ta l .  

... ;\laps of India  ... Vnrious 3 ;  8 1 23,510 i 30.402 

GEOGRAPHICAL MAPS. 1 I I 

... 
I 

Southern Asia Series 1:2.000,000 1 3 1,961 1 4,086 
Ind ia  and Adjacent Countries I I 

... Series ... 2 8 13 12,880 j 20,792 
Lo Carte Internatior~ale du 

... ... Monde 1 1:1.000,000 11 1 1,000 ( 3,000 

TOPOGRAPHICAL MAPS. i I 

22,797 
8,179 
6,680 

59,967 

I ... Qnarter-inch, Modern 11"=4 miles 1 14 
,, (Prely.) Ditto 8 
,, (Provl.) ::: I Ditto ... 16 

... Half-inch, Modern ' l "=3 miles 4 -1 20 

15,200 
5,486 
4,438 

32,174 
... I I (Prely.) 4 3 

One-inch, Modern ... lU=l mile 1 169 84 
,. (Prely.) 8 12 -.. ! Ditto ... I y (Provl.) Ditto ... Old-style sheets ... / Various 

I 
SPECIAL MAPS. 

... ... provincial Maps ... I Varioue 1 8 
I 
I 

Plena of Cities and Cnnton- ' 
... ... ments  / Ditto l i  6 .... Index hfsps ... Ditto 1 1 11 

... Miscellaneous Mnps Ditto 68 46 
... Manoeuvre Maps ... 2 -.. I 

- - 
I 

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

... Tote1 ... 1 1 323 1 348 1 418.037 , 4.69,624 

3,144 6,391 
146,158 1 2.19.038 
14,228 

168 
12,637 

21,640 
168 

17,682 

I 

21,380 1 16,781 

2,010 1 6,696 
8,887 / 2.325 

110,380 20.069 
194B6 

I 
3,047 

-- 
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Table I (6)--Maps published at Dehra D in .  

Cantonment maps .. . 
Foreet maps ... 

Value. 
Rs. 

Various . . . 59 1 6,639 

, 19 61 4,865 
I 

Miscellaneous 
'.. I 11 

1 9 1 6 1 3.674 1 1.442 

Forest maps ... I, I 6 1 8,406 / 
I I 6 1 1  6,881 

I I 

Kuinber of 
sheets 

printed. 

Total ... 

~ - 

Total ... / ... j 838 1 24 / 230.607 / 38.997 

Class of maps. 

. / 28 126 1 15.178 1 11.794 

Extra-department&. 

1 

Maps .. . ... 1 various 98 18 95,990 

I I I 

Grand Total ... i ... 1 866 160 1 245.785 1 50.791 

Scale. 
New 

publica- 
tions. 

I 

Table I (c)-Maps published at Bangalore. 

Reprints 
and new 
editions. 

92,484 

33,727 

Class of maps. 

I I 

... 

... 
Plans and diagrams . . . i ., 

Charts ... ... ! I  
I 
I 

Nil. 

42 

637 

Forest  map^, Hyderiibkd I Varioua I 8 1  ... I 250 1 397 
nnd Mysore. I 

1 I I 

I I 

1 1 Do. ... 116"=1 mile1 44 ... I 619 / 9,948 
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Table I (d)-Maps published at Quetta. 

Class of maps. Rs. 

I 

Departmental. I 

Total ... ( ... ( 1,423 1 8 1 37,985 1 12,243 

Maps ... ... 
... Plane and diagrams 

... 

Total ... 

... Maps ... 

... Plans and diagrams 

] .., ... 

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

Various 

I 

1 

I Reprinte Number of I 
a of a , Scale. 1 p%Ett- 1 nnd new 1 sheets 1 

i tions. editione. printed. 

-~ 

Vnlue. 
Its. 

35 

31  

4 

11 Grand Total ... 

I Departmentnl. 

3 / 409 i 348 

... 3,030 295 

... 1 222 , 5 0 

I 
... 70 1 3 1 3.661 

Extra-depnrtmenta 1. 

... 1,493 

... ... ... Plena and diagrnm~ Various ( / 689 

693 

41,646 

Mapa ... ... 
... ' Plans and diagrams Various 21,888 

... ... I 

I 

12,836 

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

Total ... / ... ; 88 1 ... 1 21,833 1 3,147 

Various 1 51 1 61R45 
1,820 

I 

7 I 

1,359 ... 30,340 10,214 

1,300 1 209 
i 
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Do. do. published in previous ! i 

years. 1 2,731 1 I 
747 1 236 

Table 11.-Abstract of Modern Topographical Maps. 

Total publislled ... 1 2,908 1 795 1 255 

/ One-inch 
I sheets. 

I I I 

Number of shceb in 111dir . 6.218 / 1.630 ( 450 

Half-inch 1 Quarter-inch 
sheets. 1 sheets. 

34. Notes.-Calcutta,-In addition t o  the  work shown in Table 
I (a) ,  material for the original mapping of the Eastern and Burma Circles, 
and for the compiled mapping of all Circles, and for numerous extra- 
departmental maps, was supplied. Nine indexes, in colours, for the 
General and Map Publication Reports and Supplement, were printed. 

The Guide for the preparation of Grid Originals was published. 
36 sheets were published with the new grid in supersession of the  

minute mesh. 
35, Dehra Diin.-In addition to the work shown in Table I(b) 

above, 81,078 prints of 1,573 originals, consisting of plane-table sections, 
triangulation charts and pamphlets, and forest maps were printed. 

36. Quetta.-Included in Table I(tl) is the Western Command 
Manceuvre Map, 1929, prepared by "El' Company from air photographs. 
Durine the preparation of this map, a large number of photographic k 
reductions were made of o r i ~ i n a l  photographs and celluloid strips, for 
use in indexing and compilation. 

Topographical maps published in 1929-30 177 I i 
48 1 20  

Table 111.-Letterpress publicati~ns. 

Confidentinl Supplement to the General Report, 1928-29.-(160).':' 
Map Puhlicntion mid Offlce Work Report, 1938-29.-(3003. 
Surrey of Tudia Catalogue of Mnps.-(1,2001. 
Correction slips, to Topo Hnndboolts, Type Table, Border Specimen, Con- 

\.e~~t,ionxl Sigl~s,  ctc.-(100,000). 
Oovcnlmo~lt oE India O r d c r ~  nud Circular Orders nnd Circular Mernos., 

ntc. - (4.000). 
Survey of Indin Notes?-issued monthly.-(350). 
T~ist of hlnps published.-issucd montllly.-(800). 
Notes for rcccllt p ~ l h l i c ~ t i o r ~ s  of tllc Survey of India RIn.ps.-(8,000). 
I l u l c ~  for I I I : ~ ~  n.gcllts.-(600). 
H u l c ~  for t,llc csvcntion of Lit,hogrnphic an11 Photogrrtphic work for the public 

wervicc or on pny1nr11t.-(:300). 
Ilist of R l n ~ ) n  puhliahed,--iwwued qunrt,crly.-(200). 
Inntrurtionw Tor n,lq)licn.rlts for n p p o i n t ~ ~ ~ e ~ , t  ~s C,lnss I1 ofticer in the Survey of 

Indin.-( 1,000 1. 
Applicrltion for111 for (1lnw~ I1 officers of Che Surrey of India.--(600). 

CNnnlbors in hmckets after ceah item dcnotc the number of copies printed, 
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Table 111.-Letterpress publications.-(Contd.). 

Memorandum on the competitive examination for Class I1 oficers.-(600). 
Index for Map Catalogue.-(2). 
Notices and List of Agents for the Sale of Maps, kc.-(16,200). 
Index Sheet No. 73 for the Survey of India  Catalogue of Maps.-(2). 
Qualification Card.-(2,000). 
Price notes.-(600). 
Rules for the guidance of ol3icers conducting the Class I1 service examina- 

tions.-(300). 
Agree t~~ent  form for the Class I1 service.-(300). 
In~ t ruc t iona  for appl ica~i ts  to  the Upper Subordinate service of the Survey of 

L n d i a . 4  600). 
Addeudn and  Corrigenda to Regulations on the subject of Language Examina- 

tious applicablc to Officers of the Survey of India.-(450). 
Particulars of Indent.-(1,000). 
List of Type Founts compiled by No. 1 Drawing Oflice, Survey of India.-(100) 
Rules for overtime work in Circle and Party offices.-(300). 
Cnlcndnrs for 1980.--(1,600). 
Survey of Ind i t~  Camp Oflicer's Hecord Book.-(200). 
List of returns to be submitted by Directors to the Surveyor General of 

India.-(300). 
Annual Indent  for European Stores.-(Various). 

/ b/ I n  hand a t  Calcutta. 

1.  Correction rlips to Topo Handbooks, Conventional Signs, etc. 
2. f;overnn~ent of I n d i a  Orders a n d  C k c i ~ l a r  orders, etc. 
3. Statement of retrrrns due to a n d  from Director, Map Publication, correoted 

to 1-3-30. 
4.  ~Viscellnneous depar tmenhl  forms. 

Geodetic lieport, Val. 111, 1926-27.-(450). 
Correction slip to Geodetic Report, Vol. 111, 1926-a7 .4460) .  
Geodetic Heport, Val. IV,  1927-28.-(460). 
Professional Pnper No. 22 (Three sources of error in Prociso Levelling).-(260). 

Do. do. No. 23 (Air Survey of Waziristnn 1933.1928).-(160). 
Do. do. No. 24 (Notes on Air Survey in India).-(800). 
DO. l o  No. 25 (The rtbpresentntion of glncinted regions on maps of 

the Survey of Ir~din).-(500). 
Correction slip to  Profe~sional Paper No. 26 (The representation of glaciated 

regionu on tllaps of the Survey of India).-(500). 
ooverment of India Ordern, 1919-1024.-(460). 
Circulnr Orders iAdrnini~trnt.ive1, 1919-1924.-(460). 
Ti4e Table+ fn r  Indian Porta 1980.-i8.126 1. 

How to obtain mnps.-(4,000). 
4 Trinnpt~lntion F's~rrphlets.-(100 of enchr. 
1 Addenda Lo Triangolntion 1'arnphlet.-(100). 

- _ _ . - -  .. . .. -.____ 

J n m b r  in hreacketn after each item denote the number of copies printed. 
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141 Correction slips to Triangulation Pamphlets.-(14,001 1. 

1 Levelling Pamphlet.-(200). 
9 Addenda to Levelling Pamphlets.-(621). 
15 Secondary Levelling Lines.--(100 of each). 
1 Secondary Levelling Line.-(ZOO). 
1 Addenda to Secondary Levelliug Line.-(200). 
1 Correction slip to Secondary Levelling Line.-(250). 
English Indent for Printing Ofice.-(15). 

Do. do. for Geodetic Branch.-(15). 
Addenda to Auxiliary Tables 44 & 44 A. Sur.-(620). 
Calendar for Geodetic Branch, (Provisional).-(100). 
List of names for Dehra Guide map.-(4). 
15 Lists of bench iuarks.--(3 of each). 
55 Correction slips to the Geodetic Library Catalogue.--(la0 of each). 
1 Do. slip to Accounts Pamphlet.-(800). 
2 Do. slips to The Tides (Geodetic Handbook, P a r t  V).-(500 of each). 
1 Do. slip to Auxiliary Tables, Part  11.-(500). 
1 Do, do. to the Forest Map Oflice Catalogue.-(125). 
1 Do. do. to Professional from.-(13,000). 
6 Captions for Ibluseum exhibits.-(3 of each). 
Outer cover for Record Vol. X\'II.-(8). 
Qualification Report forin for Lower Subordinates.-(2,000). 
Road Map reference for the United Provinces.-(2,000). 
Cover for Departmental Paper NO. 12 (Geodesy).-(100). 
Cover for Professional Papcr No. 26-(100):;' 
Lt.-Coloncl Hall~ilton's report on Reproductio~l methods of Ordnallcc Survey (100) 
List of Publications corrected up to 31st January 1929.-(100). 
22 Covers for Photozincographed Triangulation Paulph1ets.-(100 of each), 
Primary bench illark8 for 3 Levelling Paniphlets and 1 Levelling Addends.-(247). 
398 lniscella~~eous jobs.- (2,49,699). 
168 Professional forms.-(1,42,591). 

111 nddition to worlr ~homn l~bovc Printiug Office (Billdlllg Sectiotl) hag bound Geodetic LibrtLry 
books ~ ~ n d  rogiatcru nnd other misccllaneon8 job8 k c .  (G,i4i), 22 pbotozincomphed Tn. 
nngtilation paln I~lets (2,200 copies) corr~ction elips lusted (Sill) forllla ruled (&,294) and 
f o m s  perfomte! (-1,670). 

ftl) 111 H a n d  c l t  Dehra Din.  

T i d e  Tables,  for Indzan Ocean, 1931. 
Ai iml iar! /  Tables,  P a r t  I I I .  
Geodetzc l iepor t ,  1'01. 1'. 
Prqfeseionnl Paper  n'o. 26. 
Topo .  Hnndbook Chapter  I I I .  
2 Levelling Pnnlphlete. 
30 Z'riangirlat~on Y a n ~ p k l e t s  (18 comnplete a n d  are  a~uniLing clbark).  
L i s t  of nnmes for Mqtssoorie Qlrlde itlap. 
L i s t  of P ~ t b l ~ c a l i o n a  corrrcled trpto J lnt .  ,Jtr,rirarj/ 1930. 
L 7 ~ t  of lleaert1e8 211 Chh~nt l tunm Forent U7vzaion. 
- -- - - - -- - - - - - - - - - - - - - - - - - - -- - - 
* N111lr11rrs In hreaclcct8 nfter cncll ~ t c w  denote tho u u l n l ~ ~ r  ot coplev priuted 
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I I 

t Thest- Ggnres do not include tlre vslne at  tree isrtues. 
1 Includes 1 4  Map C:~tn lop ic~ .  

37. Map Issues.-The following table shows the number 01 

maps issued during the year. 
Table 1V.-Maps issued by Survey units, 

38. Map Record and Issue Ofice.-The total nllmber of 
departmental maps 8old during the year was 198,271, being an increase 
of 75,516 or ne:rrly 621, over the previous y e n r ' ~  saleu. Tho  proceed^ 
also were greater hy RR. 36,005, the irlcren~e for cash sales alone being 
Hs. 27,063. A complar,~tively large number of maps were taken on 
book transfer I)y the Indian St:rtutory (:otnmission, hut the satisf;lctory 
state of affairs. specially with regard to c a ~ h  sales, is mainly attributable 
to  the new organization, more efficient rnethod~ of advertising and the 
introduction of suitable booklet maps, designed t o  nttract the general public. 

1 
D = 1)epal tmental 

S= Extra-dspart- 
mental. 

Calcutta D 

S 

Debra DBII D 

S 

S~rnla D 

RBwalp~nd~ (''A" 
Company) D 

Quetta ( "  E " 
Company) TI 

X 

Peshiwar (No. 18 
Party) D 

S 

No. 22 Party D 

Mussoorie X 

Hangalore D 

S 

Xh~llong D 

Ilaylnyo 1) 
I 

1.H.iI I 2, ; J i t  
I 

ON TUN'- [  ON CASH 
p*r- I FREE I,,,E, FER (TO GOVERX- 

M E N T  OFFICIALS). I 
I TOTAL. 

Number 
Of 

coples. 

99,846 

206,819 

6,914 

NtImber 
of 

98,426 

85,499 

1,407 

Sale 
value. 

Rs. 

80,044 

43,266 

7,001 

Number Face 

cop,es, 

Of i vt:e. 
sale 

~ a l l s .  

Rs. 

1,06,14(; 

22,839 

2.392 

226,090 

...... 

...... 

Number 
Of 

copies. 

275,484 7 7 2  

1,632 

21 1 

20 

5 3 

10,744 

22 

21,333 

> 

I 

5.8011 

5,847 

1.419 

1 XI0 

39,136 

...... 

...... 

Sale 
Value. 
RE. 

1,86,19Ot 1 4 1 6  

ri6,lo;t 

9,393t 

3.414 

13.33.; 

...... 

170 

27,241 

...... 
ROO 

...... 

...... 
1,433 

...... 
2 

41.226 

:)not 

20 

424 

12,243 

R6t 

3.117 

R 

17.5 

13,786 

2.416 

2,261 

2 0 9 0 1  

1 294.7332 

342 

10,290 

...... 
138 

...... 

...... 
2.319 

...... 
11 

1 +!I8 2(iR 

24.(il$ 

77X I.24!I 

2 

...... 227,722 

+ 4 

20 

225 

317,985 

2,440 

21,633 

6 

310 

7,23341 

5.847 

1,121 I 

8;) i 229 36.; 

20 

82 

I ,  

36 

3,009 

X 

4 7 5  

11,467 

2.111i 

2.2.50 

...... ' 
I ...... 

. . . . . . I . . . . . .  
I 

...... / ...... 
I 

1 
2,418 699 

i ...... ...... I 

...... ..... 1 
I 

...... I ...... 
1 

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

...... ...... j 

...... ...... I 
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The figures for extra-departmental Iliapa show a decrease, the 
proceeds being less by Rs. 5,643, but the Map Record and Issue Ofice 
i8 only concerned with the despatch of these and with the collection of 
payments due. 

The total number of maps of all kinds issued by the Map Record 
and Issue Office during the year was 570,216 and the total takings were 
Re. 2,52,295. The average number of maps sent out from the  office per 
cornplete working day being about 2,337. 

132 new steel almirahs with o, capacity of 2,302 shelves were erected 
during the year. All published maps are new stored in these almirahs 
and similar accommodntion for originals and records is well in hand and 
will be completed within the next few months. 

The map mounting machine ordered from England has been 
installed, and, after several months of experiments, is now giving satis- 
factory results, several hundred maps being mounted daily. Further 
improvemer~ts are being fitted to  the machine, and attempt8 are being 
made to  obtain regular and cheap supplies of suitable cloth and adhesive 
locally, instead of from England. 

38. Stock of Maps.-Calcutta. The table below gives the 
stock of maps as i t  stood on 31st March 1930:- 

Class of maps. 
Number of 

copies 
in stock. 

Present Face 
Value 

Re. 

1/2M Southern Asia Series ... 
1/M India and Adjacent Countries 
1/bf CfLI'te Internntionale du Monde 

... One-inch shects ... 
Half-inch sheets ... ... 
Quarter-inch sheets ... ... 
General Maps of India ... 
Provincial Maps of Indin ... 
Cailtonment ~ . n d  Town Mnps ... 
Miecellnneous Mnps ... ... 

I L 

Dehra D&.-A cornparison of Table I(b) with Table IV shows that, 
during the year, 21.5,785 sheets were published, and 249,378 s l ~ e e t ~  
issued. Stocks in hand h:l.ve decreased by 3,593 sheets. The total 
stock in hand in nehrn Dfin is estimated a t  347,X99 (including 4,209 
sheets received from Calcutta). 

Bangalore.-The stock of maps oh 31st March 1930 was as 
follows.- 

Clne~ of mnps. 
1 Nuinbor of 

copioe Value. I Re. / in stock. 1 
-- -- 

1-inch, ).inch, +-inch end 1/M sheets ... i 36,109 i 66,266 

Miecclllnneoua inaps ... ... ... 1 3.699 1 6,876 
- - 

TOTAL ... ... 1 38,808 1 69.180 
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40. Mathematical Instrument 0fflce.-The demands on the 
office for the supply of instruments shows a decrease, but the repair 

the workshop manufactures are approximately the same as in the 
previolls year, vide items 1 ,  2 and 5(a)  respectively in the following 
table. 

1. ~ o h l  value of stores issued . I 5.60.829 5.39.308 

3. ,, ., ,, instruments, &c. returned 
to store . .  . ... 

2. ,, ,, ,,repaire carried out to 
orders . . . . 

4. Book Vnlwe qf stock in- 
(a) Serviceable store . . . . . . 
( b )  Repairable ,, ... 
(c)  Material ,, . . . 

I 

l . j1 ,092  / 2.44.068 
I 

Rs. 

4 , 2 0 . 1 3 1  

5. Va11e o f  iVew Inatr~~m~rrts-  
( 0 )  Mu~~ufactured in Workehop . 
( b )  Purchased locnlly 
( I . )  I ~ n ~ o r t ~ d  thr011gh tht- Stores 

Department. London 

2.92.781 
93.9 64 

2.47.624 

7. Velne obtnined by sale of oh~olcsccnt 
and condeln~led R ~ O T P R  1 367 1,980 1 1 . 1 4 8  

f;. Total value of work done in the wo1.k- i ! 

shop . 5,49.208 ( 3.76,546 5.25.686 



1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

41. The following Tables show the progress of the topogra- 
phical programme assicned to the Department i n  1905 n ~ l d  the out-turns 
and cost-rates of ciifierent parties cluring the yenr under report. 

42. 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 he carried out on the reduced scales of 
4 inch and t inch to  1 mile, under this scheme, we ma,y roughly regard 
half the work as being completed by 1923; though there is a tendency 
to revert to  the 1-inch scale in special cases owing to  the pressing 
requirements of geologists and engineers, combined with the modern 
military view that this is the smallest scale suitable for tactical opera- 
tious. Table B gives an idea of the work ahead according to  present 
policy, and the state of the work is shown in the Index Map at  the end 
of this volume. 

Revision of modern  suvveys has also become necessary in some 
important frontier tracts a.nd is already much needed in some other 
areas. Also some areas surveyed on smaller scales have had to  be re- 
surveyed on a larger scale. The figures for this work are given in ita.lics 
st the end of Table A. 

Table A,-Progress of Topographical Surveys since 1906. 

Scales of survey ~nost lg  1 inch to 1 nlilo, but including a good deal of *-inch work. 
ttnd some 4-inch occasionally. 

Old Northern ( Old Southern Old Eastern Survey years. Circle. Circle. I , I Circle. 
I 

The I3nr1na Circle WRR separated from the En~tern  Circle in 1922-28. Tho Norther11 
and  souther^^ Circles were rcformcd ng thrce Circle8 in 1925-26. The above totals are 
therefore rcdi~trihl~tcd amongnt tlic present five Circlen as follown (wit'h slight ~ d j n e t -  
ment beeed on revieed estimates) :- 

--. - -  

1905.10 . . .  

1910-16 . . . 

- - 

Rq. 711ilee. 

70,784 

116,968 

- - -- - - - - - - - 

Sq.  vzilee. Sq.  v~i les.  i 44,676 52,885 

70,765 1 5 1,654 

1915.20 ... 

- - 

Sq.  miler. 

168,844 

239,377 

33,713 1 59,916 1 40,654 134.288 



20 ABSTRACT O F  TOPOGRAPHICAL WORK. 

Table A,-Concld. 

survey i FA;:? 
Circle. I Circle. Cirole. 

I Cmtral 1 Soutbc~rn 1 Eastern , 
years. 

1 I 

Burma 
Circle. TOTALS. 

Sq. 7niles. 

200,051 

14,137 

13,753 

14,840 

14,008 

15,323 

Sq. ,)~.iles. Sq. 71~iles.  

89,587 

6,029 

10,889 

17,792ti 

14,089 

11,688 

Sq, miles. Sq, miles. 

122,309 

6,012 

6,543 

7,897 

7,533 

9,105 

172,382 213,774 

4,906 11,621 

7,964 6,036 

6,373""' 4,035 

8,306 3,952 

13,6408 11.351 

Sq. miles. 

798,103 

42,705 

44,185'" 

50,937 

47,888 

61,107 

B a l a n c e  r e -  dlb.044 ; 187,231 ' 71,438 135,161 ' 107.476 
mnining. 

I 

Total pro- 531,615 438,000 ' 343,550 285,235 / 265,875 (1,864,275" 
gremme. I 

Revision and Re-surve,y of the. ahove work. 

*Exoludee ir),996 sqnare miles, aurveyeil in Nep.il on t l ~ e  +-Inch to I 1111le scale. 
t Inclndeu 472 sql~nre miles, a~lr\pyell hy the Snuthern C' ircl~.  
f Includes 30 square milea, snr\.eyell 1)y the Eaatern Circle 
4 Includes 8 . W  sqnare mile., anrveje~l  by No 1 Pnrty, Central Circle. 
I; The total for 19!M 29 cll~oold I ~ P  406 and not 306 a9 wrongly printed in 'I'ill~le A of tho Inst R ~ p o t t  
~ I n c l o r l c s  76 u r ~ 1 1 ~ 1 ~ 0  miles surveyed by the Rnjpntini  Detachment, C ~ n t r n l  Circle 
t t l n c l n d e ~  3,619 q n n r e  n ~ i l e ~  surveyed hy No. 1 Pnrty, Centrnl Circle. 

Table B.-Analysis of balance remaining on 1st October 1930. 
1 I I 

9,63011 

2,271 

Fronticr I Centrnl Ho~~therrl E a ~ t e r ~ ~  nurrnn 
TOTALB, 

of eurvey. Circle. Circle. Circle. Circle. Circle. 

Up to 1929 ... 
1929-30 ... 

I n d m  to 1 nile.1 8q. milea. I qq. a1i1r.q. Sq. miles. / 8 q .  mi le .  i Sq. lrilca. 1 81. miles. 

7 0  

Nil 

14-bah b over 1 41.722 1 Nil  : Nil 1 Nil Ni l  46,722 

1,119 

Nil 

5.384 

1,498 

284 I 2.773 

773 I 

4 -inch ... 
f -inch ... 
- 

T-rn ... 

198,480 

20,891 

318.044 

146,462 1 N i l  

6,668 ' Nil 
-- - -- - - - - 

47,035 : 18,844 1 409,821 
I 

Nil Nil 1 27,649 

1 8 7 3 1  11.438 1 136.161 107,476 i ~ i o  
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V.-SURVEY REPORTS, FRONTIER CIRCLE. 

Colonel R. H. Phillimore, D.s.o., to 22-3-30.  
DIRECTOR :- Lt.-Colonel S. W. Sackville Hnmilton, D.s.o., a . ~ . ,  from 

23-3-30.  

43. Summary . -The  units administered by the  Frontier Circle 
were "A1'  :ind " E "  Companies, Nos. 18, 22 and 23 Parties, and 
No. 6 Drawing Office. 

No. 22 Party having completed its programme of riverain surveys 
was disbanded with effect from 1st June 1930 and its personnel transferred 
to No. 2 3  Party from 1st May 1930. 

The designation of No. 23 Party was changed from " Rectangulation " 
to  "Irrigation Surveys" with effect from 1st June 1930. 

44. Training.-1 R.E. subaltern, 1 Class I1 officer, 1 Upper 
Subordinate probationer, and 14 soldier surveyors continued their training 
in field and recess work in " El1 Company. 3 R. E. subalterns received 
training in Air-Survey work during the summer of 1930. 

45. Special.--The survey units on the frontier continued to  
co-operate closely with military formations a t  special training exercises 
and a t  maneuvres (p.p. 3, 4). 

Mi~,,jor Wheeler has written a report on this training which together 
with various conclusions and recommendations has been published as 
Special Publica.tion No. 2 entitled "Report on Military Tra,ining in 
Quetta, 1929 ". 

A report by Major Norman on the Hatti Exercise, 1929, is included 
at the end of the Publica.tion. 

46. The field work of units was as follows :- 
"A " Szcrvcy Compnny .  Topography on scales of l a  inches, 

1 inch i ~ n d  + inch to 1 mile in sheets 43 B, E, F, G, I, J and 
44 I .  Traversing in sheets 44 B and F and triangulation in 
sheet 38 L. 

" E" SU?*PJC?I C O ~ I ~ C I ~ ? ~  'l'opography on the scale of Q inch to  1 
mile hi uheet 35 I ;  on 1 inch to 1 mile in sheet 34 L. 
Triangulation in sheets 34 L and 35 I. 

hTo, 2s ( A i r  S z ~ r ~ e ? y )  Pa?-ty. Compilations of air sitrveys in the 
Sor th-Rest  Frontier Province in sheets 38 N and 0. 

A70. (Rivrmin) I'nrty .  Triangulation, traversiug and 
delnarct~tion of corner8 of :1,000-acre rectangles for the Pulljab 
Cioverninent in the are;) cornmandecl by the Bhakra Dam 
Irrigntioll I'rqject in shoetfl 44 I, J ,  I<, M, hT, 0 & P ;  and 
i11so traversing of honndariea of hamlets For the same 
floverntnent in sheet 52 D in K ~ u g r a  district. 

So 5.7 ( R c r t t r n , ~ l ~ l n f  in?? ) Party .  Demnrcation of rectangles, 
levelling nnd ~peciitl Irrigation Surveys for the Punjab Govern- 
~ n e n t  in the are8 of Muzaffargarh (Indus Canal) Irrigation 
Pro,ject in ~ h e e t s  39 I, J ,  K,  N and 0. 
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"A" Survey Company. 

Major C. G.  Lewis, O.B.E., R.E., to 24-11-29. 
O B e r  Commanding:- Major K. Maeon, M.c., R.E., from 25-11-29 to 3-4-30. 

Lt.-Col. C. G. Lewis, o.B.E., R.E., from 4-4-30. 

47. General.--The recess and field head-quarters remained at 
Murree and Rawalpindi respectively. 

The survey of the Kiigan valley in Raziira district, N. W. F. P:, 
and of part of Chiliis district in the Gilgit Agency was completed during 
the summer. The survey of the Akazai tribal area on the western elopes 
of the Black Mountain was carried out, a t  the request of that tribe, who 
fear aggression by the Wali of Swat. 

A small area ren~aining for survey in the Kana taheil of Swiit, 
S.W.F.P., wae also completed. The whole of the territory of the Wali 
of Swat has riow been surveyed. The completion of the survey of 
Allahi tribal territory in Haziira district was attempted but had to be 
abandoned owing to the disturbed political situation. For the same 
reason the triangulation of Swat Kohistan in the Dir, Swat and Cl~itral 
Agency, had also to  be given up. 

Revision surveys on the scale of 1 inch to  1 mile were continued in 
the Punjab plains in the neighbourhood of Lahore and Ferozepore during 
the cold weather. 

Surveyor Muhammad Akram joined Mr. P. C. Visser's Expedition in 
the Eastern Karakorarn on its return from Turkistan during June and 
July, and was elnployed on plane-tabling in the upper Shyok valley. He 
surveyetl an area of 533 scl. miles on the scale of 4 inch to 1 mile which 
is exeluded from Tables A o r  C, not being rigorous aurrey. 

48. Personnel.-The average strength of the company during 
the year was 1 Class I officer, 3 Class I1 oficers, 5 Upper Subordinate 
otlicers, 38 Lower Subordinate officers and 6 solrlier surveyors under 
training. 

Mqjor Mason took command of the company during the time that 
Lt.-Col. Lewis attended the Senior Officers' School, Belgaum. Lt. Eurn 
was transferred to the Geodetic Branch in December. Lts. C. A. K. 
Wilson, Price and Sams were posted to the company for  4 months 
dnring recess for trainillg. K. S.  Afri~z Gul Khan and surveyor Fateh 
Muhammad Khan joined Sir Aurel Stein's Expedition to  Central Asia in 
August; Mr. Chiragh Shah was transferred temporarily to  No 18 Party 
for the colll weather and returned to tlie cornpany in April. 

40. Field work.--C!oltl zcy~nthrr. blr C:. M. Asl:~n~, n.A., (Clams 11) 
with ti s~irveyors, revised 1,402 firliiare rniles on the 1 inch and 56 sqnare 
mile8 on the  14 inch to 1 mile sci~les in the Lahore, Feroaepore, and 
Amritsar districts of the Pnn,jrsb ( sheet 44 I ). 

Mr. Sa.jnwal Khan, ( - . H . ,  ( I T .  S. S.) a ~ ~ i f l t e d  by murveyor Muhammad 
Ayuh Khan was in charge of n training csrrlp of 6 moldier surveyor8 and 
5 unclassitied surveyors in Riiwalpindi and H a x ~ r a  districts (sheet 4.3 0) 
The bcst of the tield sheets, on the ~ c a l e  of 14 inchem to 1 mile, covering 
2 3  square miles, will be utiliwd towardm the revision of the ex i~ t ing  
I -inch map. 
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Mr. Quadir Dad (U. S. S.) and one traverser carried out traversing 
for topographical survey of 1,240 square miles in Jhang, Multan, L ~ a l l p u r  
and Montgomery districts of the Pun-jab (sheets 44 B and F). 

Sumnzer. Mr. A. A. Graham (Class 11) with Mr. Muhammad Akbar 
(U.  S.  S.), Lt. R. H .  Sams, B.SC., R.E., (Class I )  under instruction, and 7 
surveyors, completed 683 tlquare miles of original survey on the scale of 
19 inches to  1 mile in the Kagiin valley of Haznra district, N. W. F. P. ; 
162 square miles of o r i ~ i n a l  survey on the scale of 8 inch to  1 mile in the 
Chilgs district of the Gilgit Agency; 18 square miles of revision survey 
on the scale of l;t inches to 1 mile in the Black Mountain area, Haziira 
district; 51 square miles of original survey on the scale of 1 inch to 
1 mile in Tribal territory, Dir, Swat and Chitriil Agency and Haziira 
district, and 450 square rniles of supplenientary survey on the scales of 
14 inches and 1 inch to 1 mile in the Muzaffariibiid district of Kashmir, 
(sheets 43 F, I and J).  

K. S. Afraz Gul Khan, c .H. ,  (Class 11) carried out a trianoulation 
a. 

series of about 240 square miles from Razmak to Tank following the 
valley of the Tsnk Zam in U7tlziristiin Agency in sheet 38 L, for t l ~ e  ad- 
justment of topographical triangulation in this region. 

Mr. Chiragh Shah, c.H., (U .  S.  S.)  colviilenced reconnaissance fo r  
triangulation for 1 4  inches survey in Swat Kohistiin in the Dir, Swat and 
Chitral Agency (sheet 43 A ) ,  but the work hiid to be abandoned owing 
to the armed resist;~nce of the Kohistsnis. 

Mr. Muh;~inmad Akhar carried out observiltions to connect the topo. 
graphical triangulation of I<Sgtin of 1926 with the G. T. Gilgit Series of 
1911, at  the 1ie:ld of the Kagan valley (sheets 43 E ilnd I ) .  

50. Areas surveyed.-A total ilreil of 2,:-394 square miles was 
surveyecl, comprising :- 

162 square miles of original survey on the scale of # iuch to 1 inile 
in the Gilgit Agency (sheet 43 E t~ntl I ) .  

1,402 scluare miles of  revision survey on the scale of 1 inch to 1 
mile in Lahore, Feroxeporc and A~nritswr dibtricts, Punjab. (sheet 44 I ) .  

51 8qu;ire iniles of original survey on the scale of 1 inch to 1 lnile 
in Tribal territory, Dir, Swiit : ~ n d  @Iiitral Agency and H a e n r ~  district, 
N. W. F. I)., (sheet 43 H ). 

683 squrtre miles of origil~al RUrYey on the ec:llc of 14 illches to 1 
mile in Hazsra district (sheets 43 El F, 1 :lnd J). 

18 srluare miles of revifiion survey on the ~ c i ~ l e  of 1 4  inches to 1 nlile 
in Tribal territory, 13;izlira tlibtrict, N. W. F. P. 

78 sr111:1re inileq of revision survey on the scale of 1 4  inchas to 1 
mile in Hilzi?rii, Riiu~alpindi, Lahol-el i111,l Ferozepore district6, N. W .  F. p, 
i~nd  Pnqjah ( ~ h e e t ~  43 (: and 44 1) 

The ~upp1einent:~ry hurvey of 450 sc,u:lre 111il~s i n  Muzaffbrfibfid 
district of K:lsli~nir I I ~ A  heen ou~it ted from the total noted atjove as this 
work consisted only of the correction of roads. villages ilnd glaciated 
ibreas in the esiutilig InnpH 

51. Ofice work.--8'(t l ? . - ) ~ i ( ~ ) ~ ~ ) ,  )l!/ -Mr C;mlialll. aRsisted by 
K.  S. Afr:~z (;111 Khan a ~ ~ d  blessrs 1 )  R. \'ol~r:r ( 1 7  S s 1 ,111(] JIUhBlllllla(j 
A k h r ,   IS in charge of' t l ~ e  t':lir-nlapping during tile cold and 
Mr. Afilwrn with R ~ O A H ~ R .  Vohrn r ind  S:1,inn.111 ~<II : Iu .  n . 8 ~  i n  charge (luring 
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the summer. The average strength of the drawing section was 14 
surveyors and 2 draftsmen. 

I n  addition to  current mapping of 1-inch sheets, the fair sheets of 
the Nathia Gali and Murree Hills guide maps were submitted for 
publication on the scale of 3 inches t o  1 mile. (The Multgn and 
Alurree Hills sheets were not submitted last year as reported). 

C o n ~ p u t n t i o n  of traverse work and the compilation and adjustment 
of old triangulation was carried out by M r .  D. M. Das (U. 8. S.) and 5 
computera. 

"E" Survey Company. 
O&er Cotnrnanditig.-hlajor E. 0. Wheeler, nr.c., R.E. 

52. General.-The field ancl recess head-quarters were a t  Quetta. 
Owing to  climatic conditions in the area under survey and to the 

necessity of nearly ill1 movement being by road, only a portion of the 
company took the field a t  a time, the remaining portion continuing fair- 
mapping a t  head-quarters. Surveys were extended southward on the 
Buluchistiin plateau, aetride the Quotta-K:iriichi road. The modern 
survey of sheet 35 I was continued, and that  of 34 L commenced. 1,587 
square miles were triangulated in advance for subsequent seasons. (2,118 
square miles were reconnoitred, but observation was stopped on account of 
haze: the balance of observation will be completed in the autumn of 1930). 

Pe~sonne l  -The average strength during the field season w:ls 2 
Class I officers, 4 Class I1 officers, 4 Upper Subordinate officers and 40 
Lower Subordinate officers (excluding the Reproduction Section). Of 
this strength, 1 Class I1 officer and 15 Lower Subordinate officers 
(including clerks) were employed permanently a t  head-quarters on fair- 
mapping, und extra-departmental work. 

Lt. I. H. R. Wilson proceeded on leave ex-India during the year. 
K. S. Muhammad Hnsan and Measrs. F. J .  Grice and Seth Ram Qupta 
(Class l I ) ,  were transferred to the Company, while Bilessrs. J. C. Berry 
and M. M. Gannpi~thy (Class II) ,  and K. S. Muhammad Husain Khan and 
Nessrs. Iltifot Hnsain and N. $1. Bopniah (U. S. S.) were transferred to 
other units. 

53. Field work was organized as follows :- 
Win te r- 
Cnwy) ( I).-Mr. Khushal Khan (U. S. S.) assisted by 1st clam 

surveyor Ahmed Shah, with 4 soldier surveyors, surveyed 1,054 stluare 
miles on the scale of Q inch to 1 mile in sheet 35 I 

Szr,nt tn ~ r -  
Cccn t1 )  (2)-Mr. A.  .J. A. Ilrnke, D.C M., ( C l a s ~  11)  ns~isted by Mr. 

,J .  (: Berry, K. 8. Muhammad Hasan (Claa~  IT), and K. S. Mnhammatl 
Husain Khan and blr. Sikrdar Khnn (U. S.  S ), with 1 lJpper Suhortlinate 
officer, 8  surveyor^, 10 soldier Furveyors nnrl 1 computer. surveyed 1,.567 
Rquare miles on the acale of 1 inch to I mile in 9heet 34 L. 

Tr.tcrnylrr1nfio~~ c~,rttl tr*trvp,rsrng.-Mr Ahtllil Ra~hicl Khan ( I T .  8. 8 ) 
obqervetl the remaining ,525 q u a r e  rniles of triangul:~tion reconnoitred 
by him in the previon~ year in ~ h e e t  34 L, for I-inch Rurvey. Mr 
Rhushal Khan ( U. S. S ), in addition to aupervicling Ctrrnp (I) ,  recon- 
noitred 2,118 scluare miles in ~ h e e t  3.5 I for subeerluent Rurvey on the 



SURVEY REPORTS, FRONTIER CIRCLE. 4 7 

1 inch to 1 mile scale, but was only able to observe 1,587 square miles 
of this triangulation during the year under report, owing t o  haze. 

Corrections to existing naaps.--These were made as regards the new 
Zhob road (via Kila Saifulla) to Fort Sandeman and neighbouring 
areas; and the Hindubiigh-Fort Sandeman Railway. This work fell in 
sheets 34 N and 39 B, E and F.  

54. Areas surveyed.-Original Rurvey of 1,567 square miles on 
the scale of 1 inch to  1 mile, and of 1,054 square miles on the scale of 
3 inch to 1 mile; a total area of 2,621 square miles on both scales. All 
this work, as well as the triangulation carried out, lay in Kal8t State, in 
Baluchistln. 

Nature of area  surceyed.-The country surveyed and triangulated 
was largely on the plateau of Baluchistiin, which consists of broad open 
valleys, between bare and rugged hills, but also included areas t o  the 
west, east and south where the plateau breaks into lower ground, and 
which consists of extremely broken and intricate hills and gorges, very 
difficult of access and survey. Water is scarce throughout, and often 
impregnated with salts: inhabitants are few, particularly on the edges 
of the plateau, and many migrate with the season. The climate is 
uncertain; temperatures vary from zero Fahrenheit in winter to 110" o r  
more, in the shade, in summer, and variations in temperature are often 
very great diurnally as well as from day to day. Precipitation also may be 
considerable in one year and negligible in the next;  during the winter 
of 1929-30 fifteen inches of snow fell on the plateau during a few hours. 
Haze and dust lnay seriously hamper work a t  any tiule of the year;  and 
this, combined with the general uncertainty of weather conditions make 
adherence to a rigid programme very difficult. 

55.  Office work.-Fair-drawing was carried out throughout the 
year, owing to the company having taken the field in two sections, 
a t  different seatsons. Drawing sections were under the charge of 
Messrs. A. J. A. Drake, and M. Ansari, D.A. ,  (Class 11) assisted by 
Rlr. J. C. Berry and K. S. Muhanl~nud Hosun (Class II), and Messrs. 
Sarclar Khan and I<hushnl Khan (U. S, S.). 

Owing to  the field season 1i;iring continued until the end of June 
1930, the mapping of all field work was not cou~pleted by the end of 
the survey year 1929-30. It will, however, he completed by the end 
of March 1931. 

Reproduction s~cliou.-This section, under the supervision of Mr. 
Sndiq Ali (Asr~i~tant ,  2nd division Photo. Litho. Office) worked full time 
throughouk the  year, almost entirely on paid for worlr. This work 
included the reproduction of a large number of musccvis for No. 24 (Sind 
Rectnngulation) P ~ r t y ,  as well as r~u lnerou~  jobs for tho military 
~uthor i t~ies  in Quetta. The special clrawing necessnry was carried out  
by the drawing ~ec t ion  in charge of Mr. M. A n ~ a r i ,  1 3 . ~ .  

56. Military Training.-Pre1i1nilt:lry trtrining in ail. survey and 
artillery murvoy hntl been carried out during tho surnmer of 1929, and 
a 1-inch lllilp of the M'estcrn Comlfii~nd mantruvro area, 1929, was 
prepared frotn air photos taken by tho Roy111 Air Force. This map was 
used by the troops on the Autumn Exercises in October 1929. During 
October, " E" Survey Company supplied a Survey unit (about one half the 
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strength of an Indian Field Survey Company in war) which co-operated 
with the troops in the Western Command Signal Exercise, from 14th to 
16th October, and the Western Command Autumn Exercise, from 22nd to 
24th October. Valuable experience was gained on these Exercises in 
connection with rapid triangulation, air-survey methods and administra- 
tion. A full report will be found in Special Publication No. 2 entitled 
"Report on Jlilitary Training, Quetta, 1929" by Major E. 0 .  Wheeler, 
M.C., R.E. 

During the summer of 1930, individual training in the use of the 
Wild theodolite and in Lambert computations was carr~ecl out, as well as 
some combined exercises with the Royal Artillery in rapid triangulation. 
The training of individual surveyors in air-survey methods was also 
continued. 

No. 18 (Air S u r v e y )  Party. 

Major CV. J. Norman, M.c., R . E . ,  till 26-4-30, 
Oficer i n  charge.- Lieut. D. R .  Crone, R . R . ,  from 27-4-30. 

57. General.-The party head-quarters remained a t  Murree and 
the field head-quarters ut Peehawar. 

Training with the Royal Air Force has been carried out and the 
air-survey of areas near PeehBwar for the correction of the existing 
1-inch sheets has been continued. 

Per~ono~e1.-The average strength of the party apart from the Officer 
in Charge was one Class I1 oficer till the end of October, 2 Upper Subor- 
dinate officers and 10 Lower Subordinates, mostly under training. 

3 Class I officers (on probation) were also trained in photo and air 
surveys during June to  September in Murree. 

The strength of the reproduction section averaged 6 men. 
58. Areas surveyed.-During the year the Royal Air Force 

supplied air photographs of 230 square rniles of tribal territory in Tiriih 
in sheet 38 0 ancl oE 26 square miles of Peshswar district in sheets 38 
N nnd 0. 

59. Ground Photogrammetric surveys . - In  order to pro- 
vide "control" in inaccessible country on which to  b a ~ e  the air survey, 
use has heen macle of ground stereographic survey employing the Wild 
method and Photo-theodolite. As there is no machine in India, the 
plotting has been carriecl out  in Switzerland. 

80. Original Survey.- 
Tiriih.-The photographs of Tiriih in sheets 38 0 /2 ,  5 and 6 were 

received from the Royal Air Force during March and were 
con~pilecl hy the Arundel method and fitted to thc control 
provided by the ground photogrammetric survey mentioned 
nhove (para. 59). 

Penl i~~c*tsr  City Mnp8.--Pl\otography of the city and cantonments 
wau carried out 1)y the Royal Air Force during April, and ofice 
copy correctionu were compilecl, for the correction of the fair 
 sheet^ of t l ~ e  12 inches to 1 mile city map, during May. 
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61. The Reproduction section in the party has been kept fully 
employed throughout the year. Details of the work done are included 
in the Map Publication and Office U'ork Report. 

No. 22 ( R i v e r a i n )  Party. 

62. General.-The progrannne of riverain surveys having been 
completed last season, the party commenced the survey of the area corn- 
lllanded by the Bhakra Darn Irrigation Project in Ferozepore, Hissiir and 
Ludhi2na districts, and Faridkot, Patiiila and Kalsia States. It also 
undertook the survey of a small area in the Kiingra district. 

The head-quarters of the party moved from Solon to  Ferozepore on 
1st October 1929 and returned to  Solon on 18th April 1930. 

Perso)~~~el.-The average field strength of the party, apart from 
the Officer in charge, was 2 Class I1 officers, 3 Upper Subordinate 
officers and 82 Lower Subordinates. The strength of the unit during 
the year was considerably increased for the Bhakra Dam Irrigation 
Yrqject survey. 

63. Field work was organized as follows :- 
Cantp (I).-Mr. F. W. Smith (Class 11) assisted by Messrs. D. S. 

Gandhi and N. M. Bopaiah (U. 8. S.) with 23 traversers and 12 corn- 
puters con~pleted the traversing of 4,380 square miles in Hissiir district 
and Patisla State ant1 embedded pernianent inarkstones a t  the corners 
of all 3,000-acre rectangles throughout this area. 334 square miles of 
triangulation to  control the traversing was also done. 

( ' f inip (2)-Mr. Mahammnd Sajamuddin, B.A. ,  (Class 11) assisted by 
Mr. Abtlul Ghani Quresl~i (U. 8. S.) with 23 traversers and 12 computers 
completed the traversing and the dem:lrcntion of corners, of 3,000-acre 
rectangles with perulitnent markstones, of 3,506 square miles in Feroze- 
pore, Ludhi~na and Hissiir districts and in Faridkot State. 250 squ;lre 
miles of triangulation was also carried out to control tlie traversing 

One traverser was seut to  survey the boundaries of six halnlets in 
the Piilampur tahsil of Kiingra district. 

C ' c ~ ~ u q )  (3).-Rlr. Bndlu Rani (U. S. S.) with 5 draftsmen colllpleted 
the traverse charts of riverail1 work, and hand-coloured 210 sheets of the 
Punjab-U. P. boundary survey. 

64. Areas surveyed.-(cc) Traversing and dell~arcation of 
corners of 3,000-acre rectangles with perinanent ninrk-stones, of 7,886 
square miles in the area colnmanded by the Bhakra Dam Irrigation 
Pro,ject falliug in sheets 44 I, nJ, K,  M, N, 0 nnd P in Ferozepore, 
Ludhiiina aiid Hi~siir  districts, and in Patiiila, Faridkot and Kalsia States. 

( 1 , )  Traversillg of ho\~nclnrie~ of 6 hamlets in the PiiIa~rrpur tahsil of 
Icfingra district. 

((4) Triangnl :~t i~n of 584 stlalire lniles to control traverse work in 
Hi~siir  district rind Pntiiila Stnte fallillg in ~ h e e t ~  44 K, 0 and P. 

65. Recess duties.-'l'he work was divided into two sections 
ander M e s ~ r ~ .  F. W. S~nitlr and Mahammad Najamuddin (vitle report of 
No. 23 Party). NOR. 22 ant1 23 Parties were amalgamated on 31st May 
1930 and No. 22 Party ceased to exist from 1st June 1930. 
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No. 23 Party. 

Mr. H. B. Simons to 19-4-30. 
Oficer in charge.- ,, C. H .  Tresham from 20-4-90. 

66. General,-The party continued the survey of the area com- 
manded by the Indus Canals, Muzaffargarh District. The original 
programme was to  complete the rectangulation, levelling and 4-inch 
topographical survey of the whole area, owing however to  abnormal 
floods during the monsoon rains, this programme had to  be modified and 
i t  was decided to  complete the rectangulation and levelling, and as lnucll 
of the topographical survey as could be done by the middle of April, the 
bal;tnce to be completed during the following field season. 

The head-quarters of the party moved from Solon to  Rlultin on 28th 
October 1929 and returned to  Solon on 28th April 1930. 

Nos. 2.' & 23 Parties were amalgamated on 31st May 1930. 
Personnel.-The average field strength of the party, apart from the 

Officer in charge, was 3 Class I1 officers, 2 Upper Subordinate officers 
and 84 Lower Subordinates. 

67. Field Work.- 
Camp ( 1  ).-Mr. H. H. P. Butterfield (Class 11) with 20 surveyors 

completed 907 square miles of special topographical survey on the scale 
of 4 inches to 1 mile in the Muzaffargarh district in sheets 39 K, ;V 
and 0, and embedded perulanent markstones a t  the corners of all 3,000- 
acre rectangles throughout this area. 

Camp (2).-Mr. Jiya La1 Sahgal (Class 11) with 28 levellers com- 
pleted 1,476 square miles of tertiary levelling in the Muzaffargarh district 
in eheets 39 I, J, K, N and 0 .  

Camp (3)-Mr. D. C. Puri (Class 11) assisted by Messrs.'Laltan 
Khan and Lalbir Singh (U. S. S.) with 24 rectangulators completed 783 
square ~rlilee of rectangulation in the Muzaffargarh district in sheets 39 
I ,  J and N. 

Five draftemen were employed a t  head-quarters in completing the 
4-inch sheets of the Haveli Project and in preparing the height charts, 
from 6-inch reductions, of that portiou of the Sind-Siigar surveys which 
falls in the 4-inch sheets of the Indiis Canal area, Muzaffargarh District. 

Two surveyors were employed directly under the Officer in charge 
in embedding permanent Inarkstones a t  the corners of all 3,000-acre 
rectangles t,hroughout the area commanded by tlic Haveli Irrigation 
Project. 

68. A r e a a  surveyed.-(a) Original Rurvey on the scale of 
4 inches to 1 mile of 907 square miles in Muzaffargarh district in sheets 
39 K, N and 0. 

( b )  Rectsngulation d a m  to 25-acre plots, of 783 eqr l~re  n~iles in 
Muzaff'drgarh district in sheets 39 I, J and N. 

( c )  Tertiary Levelling of 1,476 square miles in Muzaffargarh district 
in sheets 39 1, J ,  K, N and 0. 

(4)  Erection of permanent   to nee throi~ghout Haveli and part of 
Mozoffergarh (Indue Canal) Irrigation Prqjecte in sheets 39 K ,  M, 2; 
and 0 and 44 A and B. 
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The country comprises cultivated plains watered by inundation 
canals, and desert with scrub jungle, which in parts is very dense, parti- 
cularly so a t  the junction of the Indue and Panjnad rivers. 

69. Recess duties.- 
S e c t i o n  (I).-Mr. H .  H .  Y. Butterfield (Class 11) with 12 surveyors 

completed the fair contour sheets of the Indus Canal area, Muzaffargarh 
District surveyed on the scale of 4 inches to 1 mile during the past 
tield season. 

S e c t i o n  (%).--Mr. F. W .  Smith (Class 11) assisted by Mr. Badlu Ram 
( C T .  S. S.) with 5 computers, compiled the records of riverain survey8 
in a tit state for perinanent record, and drew up an account showing the 
work completed and describing its purpose, and the methods employed. 

S e c t i o n  (3).-Mr. Jiya La1 Sahgal (Class 11) with 12 levellers, com- 
pleted the fair spot-height charts of the Indus Canal area, Muzaffargarh 
District. 

Sectioqt (4)-Mr. D. C. Puri (Class 11) assisted by Mr. Lalbir Singh 
( U. S.  S . )  with 12 surveyors, coulpleted for reproduction, the plane-table 
bections of the Indus Canal area, Muzaffargarh District surveyed during 
the past field season. 

S e c t i o n  (5).-Mr. Mahammad Najamuddin, B. A., ( Class I1 ) with 6 
draftsmen, completed the computations and charts of No. 22 Party's work 
during the past field season, and prepared charts and plane-table sections 
of the Bhakra Dam Irrigation Project area for next field season. NO. 22 
Party's computations and the plotting of village boundaries of the 
Kangra survey were completed, and also the hand-colouring of the 
Punjab-U.P. boundary sheets. 

70. Mandi-Suket Boundary Settlement.- 
In  October 1929, the Darbirs of Mandi and Suket States made a 

joint request for the deputation of an officer of the Survey of India, to  
enquire into, and decide upon the boundary between the two States in 
three areas (in sheet 53 A/14) where the boundary was in dispute; and 
further to  demarcate the line of the boundary in five areas (in sheet 
53 E /3)  where the DarbBrs had come t o  an agreement based on the 
Survey of India 2-inch sheets of 1894-97. 

Lieut. D. R.  Crone, R.E . ,  was deputed for this work and comn~enced 
the enquiry into the disputes on 24th February 1930. The 111apping of 
the lines c1:~imed by the States, and the deularcation and mapping of the 
awards, were done throughout by plane-tabling, on various scales accord- 
ing to  the nature of the area iuvalved. The tirst question to  be settled 
concerned about 50 acres of valuilble alluvium brought into dispute by 
the changing course of  ;L river during the latter hall ,of the last century. 
The area was ~nappetl on t,he scale of 15 inches to 1 mile. Evidence was 
scanty as it related roughly to  the period of the eighteen seventies. 

The second ditipute taken up concerned 100 acres of rough hill 
grazing land and the right to  wl~ter in a certain hill stream; the area was 
mapped on the scale of 6 inches t o  1 mile. 

'The last dispute concerned about 1 square mile of grazing land on a 
steep rocky hillside, with a few small patches of cultivation, sod also the 
possestlion of 8 Dwi. The area wae mapped on the ecale of 3 inchee 
to 1 mile. 
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Sonle difficulty was experienced during plane-tabling, as the trian- 
gulation which esistecl had been executed for $-inch survey only, and 
for the few stations in existence no markstones were found. 

As no one of the decisions was accepted by both parties, sll the lines 
awarded were only marked by temporary pillars. The demarcation of 
the awards wae colnpleted by 9th March. 

The demarcation in the five cases in which mutual agreement had 
been reached, was carried out between 31st March and 5th April. 

The mutual agreement was, that the line should be demarcated as 
shoum on the Survey of India 2-inch map of 1894-97, and where this 
map showed the itreit as in dispute, that the area 80 shown should be 
equally divided between the States. The areas were mainly forest clad 
hillsides, i ~ n d  extended along portions of the bounclary for 15 miles. 
The published sheet of the 1894-97, ?-inch map, on which plane-tabling 
for these demarcations was carried out, proved remarkably accurate and 
faithful in the depiction of hill forms by the old style of form lining. 
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DIRECTOR:- ( It.-Col. S. W, Sackrille Haluilto~~, D.S.O., n . o ,  lo  19-3-30. 
,, ,, .I. D. Campbell, D.s.o., R.E., from 20-3-30. 

7 1. summary,-The units ndmiiiistered by the Central Circle 
were Nos. 1, 5, 20 (from 1-4-30) and 24 l'arties, Air Survey Traverse and 
Bhopal Detach~lients, and No. 3 Drawing Ofice. 

The Benares Detachment was disbanded f r o u ~  1st October 1929 and 
its personnel distributed amongst tlie other units of the circle. 

The Officer in charge No. 5 Party, in addition to  his normal duties, 
continued to act as Assistant Director of Surveys. Central Provinces, and 
administered the revenue, town, and other surveys of that  province. 

No. 20 Party (C~~ntonnlents)  was transferred froin the ad~ninistrntive 
control of the Director, Geodetic Branch, to thnt of the Director, Central 
Circle, with efl'ect from 1st April 1930. 

72. l1raining.--Four Class I Oficera were under training in No. 5 
Party, two were transferred to the Frontier Circle in April 1930, the 
remaining two to take charge of the Map Record and Issue Ofice and 
No. 1 Party in January and Mi~y 1930, respectively. Two Class I1 officers 
conlpleted their 2nd year of prol~ation in Nos. 1 and 5 Parties and one 
U. S. officer was confirmed in his appointment. No pupils were 
entertained during the year under report. 

Out of the six soldier surveyors transferred froin the Frontier Circle 
in October 1929, four unclerwent tlieir "~ld period and two their 1st 
period of extra trairiirlg in XO. 5 Party. One of the fo ru~er  was found 
unsuitable for retenti011 111 the Ilepartnie~it and re \  erted to his regiment ; 
of the two latter, one lias been recommencled to undergo n 2nd period 
and the other was reverted to his regiment a t  his o\vn request. Six new 
soldier Rurveyors, posted to the circle in 1929, are now undergoing their 
1st period of training in No. 1 Party. Two soldier surveyors, on com- 
pletion of their 5 th  field scusoll in the l>epartu~ent, have 11een recom- 
mended for perinanent retention on tlle unattached list. 

The services of i1 IT S. S. c o ~ ~ ~ p u t e r  were lent by the C:eodetic 
Brancli to the circle in ortler to instruct coinputerti and to raise the 
general stiindard of co~uputations. 

73. The fieltl  7 1 . o 1 . 1 ~  of parties i~ntl cletachir~ei~t~ wi~s  ;IS fol lo~rs :- 
~]TO. 1 I'nrt?/.-'l'op~gri~pliy on sc:lles of 4, :, ;111tl 1 i11c11 to 1 lllile 

in ~ h e e t s  40 S ; ~ n d  0, 45 F. c, J, 1\1 ; ~ n d  S, 46 S and 55 E. 
Large scille eurvey of Indore city from tlir photographs, 
Trinnguli~tion in advance 

AVO h Prirt?p -'Topography on the scale of 1 inch to 1 mile ill 
sheets 68 P. ti4 F, d and )I. Revision of the town guide 
map of Henrlre~ nn(l neighhol~rhood TriangllIation in 
advance. 

lyo 20 I'nrf!/.- L:~rge ~ c i ~ l e  s n r ~ . e y ~  of c i ~ n t o n m e n t ~  rind l ~ ~ ~ l ~ ~  of 
five cau tonment~  in  Rihiir ant1 O r i s ~ a ,  Central Provinces and 
United  province^. Trnver~ing ;rnd levelling in aclvance. 
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No. 8.4 Party.-Traversing, levelling and demarcation of rectangles 
for the Bombay Government in the area commanded by the 
Lloyd Barrage and Canal Project in Baluchistan and Sind. 

.i i r  Szcrzley Tracerse Detachment.-Traversing for control of air 
trurveys on the scale of 16 inches to 1 mile in Sitiipur and 
Bahraich districts of the United Provinces. 

Blhopdl Detachment.-Forest surveys of the Bhopiil State reserved 
forests. 

No. 1 Party. 
(Cltptai~i G .  H. Osrnnsto~i, M.c . ,  R . E . ,  fro111 9-5-29 to 31-3-30. 

( ) j i . r , , .  r , c  ch,rr.yt,.- Mr. F. B. Kitcheu, from 1-4-30 to 30-4-30. 
Lt. H. W. Wright, R . E . ,  from 1-5-30. 

74. General.-Instead of carrying on the surveys of last seasou 
in Bihiir nnd Orissa, the work there was handed over to  No. 5 Party, 
and new topographical surveys were commenced in Riijputiiua and 
Central India in continuation of the work done by the Riijputiina Detach- 
ment two years previously, and also by special arrangeinent with various 
Judian States. 

The area was very scattered and fell in the following degree sheets :- 

40 N and 0, 45 F, G,  J, M and N ; 46 N and 55 E. The field head- 
quarters of the party were at  Ajmer. 

Pe~sonne1.-The strength of the party was increased to approxi- 
mately three times the number of the previous year; this was partly 
due to  the trensler of surveyors from the Benares Detachment, disbanded 
in October 1929, and also to the posting of soldier and pupil surveyors to 
the party for training. 

The actual field strength of the party, excluuive of the O5cer in 
charge, numbered 3 Class I1 oficers, 1 Class I1 probationer, 2 U. S. 
i~nd  about 59 L. S. officers, including 6 soldier surveyors and 20 pupil 
surveyors under training. 

75. Areas surveyed.-8,563 square miles of f -inch original 
survey in sbeets 40 N and 0 in Jodhpur and Jaiealmer States; 3,277 
square miles of 8-inch revision survey in sheet 55 El lnostly Bl~opBl 
State; 2,673 squnre miles of 1-inch original survey in sheets 45 F, G ant1 
J in Ajmer-Merwiim district and liiehangarh and Jodhpur States; 
and 10,415 acres of air survey in Indore city in sheet 46 N, on thc scale 
of 35 inches to 1 mile. 

4,813 aqunre miles of minor framework were triangulated in slleet,s 
45 F, C: ant1 ,I for surveys in Jodhpur State, and 531 square miles in 
.Tnipur State. 117 linear miles were traversed in Indore city. 

76. Field work was organized as follows:- 
Camp (I).-Mr. F. B. Kitchen (Class 11) in charge, with 2 instruc- 

tors and 2 surveyors, surveyed 1,(;04 square mile8 on the 1 inch to 1 mile 
ecale in sheets 45 F, G and J in Ajmer-Merwiire Province and Jodhpur 
State. The training of 14 pupil surveyors was undertaken by this camp. 

The area included sharp rocky hills and a flat sandy country-side. 
Jbr. Kitchen also supervised 1 surveyor on revision of the 4-inch 

map of Delhi. 
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Camp (2)-Mr. M. N. A. Hashmie, B.A., (Class 11) in charge, with 2 
instructors and 2 surveyors, surveyed 1,069 square miles on tbe I inch to  
1 scale in sheet 45 J in Ajmer-Merwiira district and Jodhpur and 
Kishangarh States. The training of 6 pupil surveyors was also under- 
taken by this camp. 

The country consists of open cultivated plains bordered on the west 
by the nlain range of tile Ariivnlli hills. Various isolated outcrops of the 
sarrle hills occur througllout the area. 

Cnnap ((3.-Mr. '1'. M. C. Alexander (Class 11) in charge, with 14 
surveyors, during tlre perio~l from October till December 1929, surveyed 
8,563 square miles on the sc;lle of 4 inch to 1 mile in sheets 40 N and 0 .  
The surveyors were then transferred to  camps (I), (2), (4) and (5). 

The area includes s ;~ndy  and coinparatively ~ i ~ t e r l e s s  tracts with :I 

few scattered vill:lges, ancl a rocky waste in the north of sheet 40 N .  
(4j.-Mr. B. B. Kuttappa (U. S.  S . )  in charge, assistecl 

by Mr. Jagannath (U. S. S.) for  traversing, with 5 traversers 
and 3 computers for six weeks, and 4 surveyors and 1 pupil for 
3 months, surveyed Indore city on the scale of 32 inches to  1 nrile 
from air photographs. 

The total area surveyed was about 10,415 acres. 
The photographs were taken by the Indian Air Survey and Trans- 

port Ltd., towards the end of September 1929. 
The traversing of the whole area, and fixing of a t  least Ci control 

points on every photograph, were carried out during October and the 
first half of November by 5 traversers under Mr. Jagnnnath. 

The computations were conlpleted under this officer during the 
same period. 

Rectified enlargements, on the scale of 82 inches t o  1 mile, of suffi- 
cient photographs to cover the men, were then prep:~red a t  the head- 
quarters of the Indian Air Survey nnd Transport Ltd., I ~ u r n - I ) u ~ ~ ,  
Calcutta. under the supervision of Mr. B. R. Kuttapp;~.  

The inking up of these photographs, as well as surveying contours 
: ~ t  2 ft. interval, occupied 2 surveyors for 13 weeks. These inked up 
photographa were then bleached, lenving only the inked up lines, and 
treated a8 ordinary plane-tnble sections, being reduced photogr:lphically 
t<o the scnle of 16-inches to n mile. Mosaics were n~nde for the proposed 
sheets. and blue prints made from these for fair-ln:ipping. 

A detailed descriptioli of this survey, its cost, and the n ~ e t h ~ d s  en)- 
ployed, will he found in the Technical Supplement to this report. 

Gnntp (6).--Surveyor I) .  1'. G h a ~ i  Ha111 in charge, lvith 7 surveyors 
from January to Mnrch, ~urveyed 3,277 Rcluare miles of $-inch 
Hurvey which included the major portion of Bhopel State ilnd parts 
Nnrsinghgarh, Tonk and Gwnlior States in sheet 55 E. 

77. ,Recess duties.-F2~ir-mapping was divided illto 8 sections 
rlnder M e ~ s r ~ .  F. H. Kitchen, M .  n'. A. Hushlnie n.nd B. B. Kuttappa. 

l'he mnpping of the two 4-inch sheets, three 3-inch sheete, ten I -inch 
sheetu, nnd the Indore Air Survey, all ~ ~ l r v e y e d  dllrillg thiu season, was 
completed during the year. 

The various triangult~tore completed their c,omputatione with Mr. 
T. M. C. Alexander, in cherge of the section. 
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Mr. Murtaza, B . A . ,  (U. S. S.) was in charge of a special training 
section containing 12 pupils; out of these i t  was possible to employ 4 on 
fair-mapping after 3 months, and 2 as typers. 

No. 5 Party. 
Ofirer i j i  rhnrge.-hllajor L. R. .Jackeon, I . A ,  

78. General .-This party carried out surveys on the 1-inch 
scale in the Central Provinces, Centr'll India, B i h ~ r  and Orissa, and 
the United Provinces in sheets 63 P and 1i4 J. The town guide map of 
Bennres was also revised on the 6-inch scale. The tield headquarters 
were again :kt Siigpur in order to  keep in tonch with the Settlement 
Commissioner. Centnrl Provinces; the Officer in charge of the party 
being also Assistant Director of Surveys, Central Provinces. 

Persortnel.-The field strength. apart from the Officer in charge, 
was 4 Class I oflicers (under training). 4 Class I1 officers (1  on probation), 
4 U.S. and 43 L.S. oficers, including h o n ~ p u t e r s .  

79, Areas surveyed.- -4 ,929 ssyukire iniles of 1-inch survey 
(1,628 square uliles re-survey. 3,205 square miles original and 96 square 
miles supplementary survey) in sheets 63 P and 64 J ;  45 square miles 
of 6-inch revision survey in Renares; 2,198 square miles of triangulation 
in advance for 1-inch vurvey in 64 F ;  and 2,187 squilre miles of triangula- 
tion in advance for  4-inch survey in 64 M. The triangulation in advance 
for 1-inch survey was corinecteil with the Billvpur ltleridional Series, 
and that for &-inch survey was connected with the Calcutta Longituclinal 
Series. 

80. Field work wile orgnnizecl as follows :- 
Camp (I).-Head-cjnarters Chrwa Koarl. Mr. A. B. Hunter (Class 11), 

assisted by 13 surveyors, complet~d 1,628 square miles of I-inch re-survey 
in Paliimilu district of Bihiir nnrl Orissa, Mirziipur district of the United 
Provinces nntl Surgu-ja State of the Central Provinces. About two-thirds 
of the area is hilly nnrl woodetl. with few vi1l;tgee and lacking in 
communications: the remainder of the iwea con~is ts  of undulating and 
cultivnte~l plilin.; with a few isolated  hill^, and is thickly populated, 
especially in the neighhourhood of the Koel river. Owing to the 
passive hostility oE the inhabiti~nts an11 the inil.bility or unwillingness 
of the local officials to help, it wag founcl necessary early in the field 
season to  supply this camp with permanent ciimel transport. This cillnp 
111so colnpleted 45 srjuare uiiles of revision nurvey on the scale of 
6 inches to l a  mile in Bennres itnd its imtnecliate neigh~~ourhoocl. 

C'ronp ( 3).--Hendctu;irter~ R~atanpur anrl later Billspur. Mr. Shadi 
La] Dube, aasistell by 3 surveyors ant1 10 so~dier  nurveyors under 
training, colrlpleted 1,14fj Rcjuare i ~ i i l e ~  of original ttntl 93 square miles 
of uupplement:rry survey on the sc:rle of 1-inch to n 111ile in Biltispur 
diqtrict of the Central  province^ The country in, for the part, 
spnrxely inhkzhitefl and co~rsists chietl,y of heiivily wooded hills 2nd 
plains necessitating 111uc.h p1:lrre-ti11,le tri~versirlg A snrnll portion of 
the urea in the immecli:~te vici~lity of Riliispnr consints of open nnrl 
undulating plains with goo11 cornirrunicatio~~v. 

Cnntp (3).-He:id-rjuilrters Kntghor:L. JIr. S.  D. Joshi, assieted 
14 flumeyore, completed 1,373 flqaare milea of 1-inch original AuNeJ' 
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in BilEepllr district and in Korea and Surguja Feudatory Stcttes of the 
Central Provinces. Practically the whole area consists of heavily 
wooded hills, with very few villages, and with few and poor communica- 
tions. The country in the immediate neighbourhood of Katqhora 
consists of undulating plains, partly open ond partly heavily wooded, 
with a few small hills. 

Camp (4).-Head-quarters Chiimpa. Mr. Hakdad Khan (U. S. S.), 
assisted by 1 surveyor, 4 Class I and 2 Class I1 officers (under training), 
completed 686 square ~niles of 1-inch original and 3 square miles of 1-iuch 
supplementary survey in Biliispur district and in Sakti, Riiigarh and 
Udaipur Feudatory States of the Central Provinces. About two-thirds 
of the area is hilly, heavily wooded, and sparsely inhabited, with very 
few colnmunications. The remaiuder consists of open and urldulating 
plains, well populated, and with fair communications. 

CCCVILI) (S).-Mr. J. R. Chibbar (U. S. S.) triangulated 2,198 sy uare 
miles in Rewah State of Central India, in B~liighot, Biliispur and Mandla 
districts, and in Kt~wardha Feudatory State of the Central Provinces. 
The c o u ~ ~ t r y  is for the most part hilly, heavily wooded, sparsely inhabited, 
and with poor communications. 

O m z p  (6).-Mr. M .  D. Nangia, R . A . ,  (Class 11) triangulated 2,187 
square miles in Surg~ija and Jashpur Feudatory States of the Central 
Provinces. Almost the whole area consists of heavily wooded hills. 
Villages are few and far between, and communications poor. 

81. Recess duties.-Fair-mapping was divided into 4 sections 
under Messrs. A. B. Hunter, Shadi La1 Dube, N. D. Joshi and Hakdad 
Khan (training section). The mapping of all field work, together 
with :3 half-inch sheets of the previous field season, was completed 
during the year. Messrs. M. D. Nangia and J. R. Chibbar were 
responsible for the computations of their triangulation. 

No. 20 Party (Cantonmente). 

1 
Mr. C. E. C .  Frenoh up to 15-12-28. 

OJcer i n  charge.- ,, C. Weat, from 16-12-29 to 6-1-30 
,. J. H .  Williams, from 7-1-90. 

82. General.-The party carries out original and revieion 
survey, of cantonments, military lands and cantonment bi.zars as required 
by the Engineer-in-Chief and the Army Department; and is trlso avail- 
able for other special large scale surveys. 

The head-quartere of the party were a t  Dehra Don up to 31st March 
1930, and thereafter a t  Mussoorie under the administrative control of the 
Director, Central Circle. 

~ h i k  report covers the period l e t  April 1929 to  30th September 
1930. 

83. Areas Surveyed.- - - -The field camp of the party consieting of 
12 eurveyors and 2 computers, under the supervision in turn of Rni Sahib 
Jamna Praead and Mesers. Muhammad Husnin and Bakhehi Harnam Singh 
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(U. S. S.), completed the survey of the following cantonments on 
the scale of 16  inches to  1 mile, as well as the bazar areas on the scale of 
64 inches t o  1 mile. 

16-inch revision suyvey. 
Lucknow 6,725 acres 
Pachmarhi 2,409 1 ,  

Cawnpore 3,782 ,, 
Dinapore 968 ,1 

16-inch re-survey. 
Chakrsta 3,391 acres 

64-inch re-survey. 
Chakrata Bfizars 35 acres 
Lucknow ,, 71 ,, 

64-inch revision survey. 
Pachmarhi Bazars 55 acres 
Cawnpore ,, 188 ,, 
Dinapore ,, 5 7  ,, 

Making n total of 17,275 acres on the 16-inch scale, and 406 
acres on the 64-inch scale. 

Truversing uncl Levelling. 346 linear miles of traversing were 
carried out and the results cornputecl in advance of the ensuing season's 
detail survey; 140 linear miles of levelling were run at suitable intervals 
as control work for 5 feet contour intervals in the plains, and 20 feet 
coutour interval8 in hilly canton~nents. 

16 positions were fixed by theodolite traversing in Lansdowne 
cantonment for the purpose of testing a range-finding apparatus. 

Spot levelling in Lucknow cantonment of 23 positions for all 

onti-malarial scheme, and 7 linear miles of levelling along the main water 
supply line in Chakrlitn were also ca.rried out. 

84. Recess duties.-The field camps returned in July, and the 
party fair-mapped and ~ublnitted for publication the plans of Peshswnr, 
Belgaum, Poona, Kirkee nnrl Cawnpore wntonments on the ~cltle ol' 
16 inches to 1 mile, with their hiiaars comprising 8 plans on the scale of 
64 inches to  1 mile. 

A drawing section of 6 clraftsnlen under Mr. 0. I). Jncltson (Class 11) 
wn8 maintained throughout the year; 43 originals of cantonment surveys 
were prepared n.nc1 sent to press for publicration. 

No. 24 Party ( S i n d  R e c t a n g u l a t i o n ) .  

85. General.-The work, which is For the Lloyd Barrage ancl 
Canal Con~truction, comprises the lilying out, and n~arking by specially 
prepnrecl stone8, of 320-acre anrl 64-acre rectangles in the British and 
Khairpur State areas respectively. and i t t  the 8nme time covering the 
whole area with a network of levelling. Field head-cjnartera opened nt 
Sukkur on the 1st November 1929 and closed on the 12th April 19.70; 
the party then moved to Kar~chi  for recess. 
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I'e~son)~el.-The field strength, apart from the Oficer in charge, 
consisted of 3 Class I1 officers, and 1 U. S. officer, with 6 traversers, 
74 rectangulators, and 21 levellers. 

86. Areas surveyed.-252 square miles of demarcation of main 
rectangles (of 4 square miles) for subdivision la,ter to  64-acre rectangles; 
2,335 syuare miles of 320-acre rectangles; 1,186 siluare miles of 
(;4-acre rectangles; 836 linear miles of double levelling in British 
area and 1,062 square miles of single levelling in Ichairpur State. 

87. Field work was organized as follows :- 
C ( ~ m p  (I).-Mr. Abdul I<ari~il, E . A . ,  (Class 11), with 54 traversers 

i~ud  rectilllgllliltor8, carried out the demarcatio~l of main rectangles, and 
subdivided 105 square miles into 320-acre rectangles and 1,186 square 
miles into 64-acre rectangles. 

Camp  (%').--Mr. 6 .  R. Gupta, H . A . ,  (Class 11), witli 17,rectangulators, 
subdivided 1,493 square uliles into 320-acre rectangles. 

Camp (3).?Mr. Amrit Ram (U.S.S.), with 9 rectaiigulators, subdivided 
724 square miles into 320-acre rectangles. 

Cuntp (d).-Mr. 0. N. Pushong (Class 11), with 17 levellers, carried 
out 1,062 square miles of 65-acre levelling network in Khairpur State. 

Nos. 7 ccntl 8 Detcccl~n~e?tts-each conti~ining 2 Lower Subordinate 
officers, carried out 836 linear miles of double levelling in the British 
area. 

88. Recess duties.-Mr. Abdul Karim, B.A.,  with 14 nien com- 
puted the levellillg heights, and also prepared draft co~ltour charts for 
Khairpur State; Mr. Anlrit Ram prepared muafir.i originals Cor reproduc- 
tion for  the Chief Engir~eer and for the Khairpur State authorities. The 
miscelli~neous index mapping was directly uuder the Officer in charge. 

~ h o p a l  Survey Detachment. 

89. General.-'Clle detnchtnent co~npleted ll~apping work 011 the 
sc;~le of 16 inches to 1 mile and the prepar:xtion of mu,jmilis on the 
scale of 3 inch to 1 illile in sheets 54 L and 55 T and J .  

The detail survey, on the sci~le of 2 inches to 1 inile. of i~ll forest 
I~locks i l l  the K h o p ~ l  State, covc~.ing i ~ p p r o s i ~ ~ ~ : ~ t e l y  2,400 square miles, 
WilN coinpleted, iIS well as the trliversing i ~ n d  levelling of Bhopal city for 
the water works sche~oe. 

Hy ;~rritngement wit11 tlie Revenue Jleu~ber, the detl~chment was 
i~l~pecte t l  hy the Director, (luntr:ll Circle, once during the field season. 

The deti~chi~ierlt wi~s broken up I I ~  the end of dnne 

Air Survey Traverse Detachment. 

,!prc,. 'M". H w n ~  N n m y : ~ n  l l a ~ t i r  np to 80-6-30. { , . I a q a r ~ n d l ~  t m n l  1-7-30, 

90. General. -'L'lli~ d e t a c h ~ l ~ e t ~ t  continuetl traversing for the 
1ntli:ln Air Survcly i ~ n d  'L'rt11itlpo1.t Liu~itecl For I (;-inch settlement NurveyR 
i t 1  the Yitkpur, B~hri~ic l i  an11 Pyx;il)rid d i~ t r i c .1~  of the United Provinces, in 



sheets 63 A, E, F, I, J and N, and completed the areas left over from 
the previous field season. It opened in the field a t  Sitspur on the 7th 
October 1929, but head-quarters were subsequently moved to  Fyzabad in 
December 1929 ; field work closed on 24th April 1930. 

Perso,anel.-The field strength, apart from the Officer in charge, 
was one U. S.  officer, 29 L. S. oficers, including 4 surveyors, 16 
traversers, 8 computers, one draftsman, and one clerk. 

91. Areas surveyed.--3,986 linear miles of traversing in sheets 
63 A,  El F, I, J and S in Sitapur, Bahraich and Fyziibad districts were 
completed. 

92. Field work was organized as follows :- 
C u n ~ p  (I).-Headquarters Sitapnr till middle of December, and then 

Fyzebsd. M;. R. S. Hastir (U. S. S.), with 1st Class traverser, Nand 
Kishore Sharma as aesistant camp officer and 12 traversers up to 20th 
Yovember 19.29, and then with 8 traversers, completed 2,213 linear mile8 
of traversing in the Sitfipur and Bahraich districts. 

Camp (%).-On the re-transfer of hlr. Jagannath (U. S .  S.) with 
5 traversers from No. 1 Party, this camp was organized from 21st 
Soverr~ber 1929 with headquarters a t  Sitspur till 4th December 1929, and 
then a t  FyzabBd. Mr. Jagannath, with 1st Class traverser Amar Sing11 
as assistant camp oficer aud 9 traversers, completed 1,773 linear miles of 
tra\  ersing in districts Sitiipur and Fyziibsd. 

Computc~~tions of the work in all three districts were completed in 
the field under the Officer in charge. Photo prints and traverse data of 
all flights of Sittipur and FyzBbfid districts and of some flights of 
Bahraich district were scrutinized by the respective camp officers, and 
supplier1 to  the Company before closing the field. Data of the remaining 
flights of Bahraich district were supplied during recess. 

The country traversed consists partly of open cultivation interspers- 
e,l with numerous villages and mango groves; and partly of broken 
ground coverer1 with high grass, scrub and dense forest, along the 
Cbauka. Gogra, Rapti and Gumti rivers. The Chaukn river changes its 
couree very frequently leaving many old channels which are inundated 
during the rainy oeason, rendering the country difficult to  traverse. The 
main stream now joins the Gogra river about 50 miles higher up than 
formerly. 

Three traversers of the detachment were employed from April to 
.Tune on traversing thc boundary of the Mussoorie Municipality and 
completed 82 linenr miles, connecting every boundary pillar to provide 
data for its future identification and location. 

83. Recess duties.-Computations of the air survey ttnd 
Mussoorie traverses were finally completed and examined by Mesers. R .  
S. Hastir and Jagannath and bound up in volumee. Photographs of an 
area of 500 square miles to  be traversed for the U. P. aovernment during 
the next field eeason were examined and docketed 
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94. S u m m a r y . - T h e  units administered by the Southeru Circle 
were Nos. 6, 7 a,nd 8 Parties and No. 4 Drawing Ofice. 

95. Training.-Two Class I1 officers continued their training as 
and tive Upper Subordinate probationers were transferred 

from the Geodetic Branch for further training. Twelve pupil surveyors 
were under training, and in addition six were entertained during the year. 

96. Special surve?~s.-Large scale surveys were carried out of 
various places of archaeological interest, also of an irrigation project and 
a transmission line, as well as of 25,094 acres of private estates on the 
scale of 16 inches to a mile, and of a. guide map of Pondicherry on the 
scale of 8 inches to a mile. 

97. Y'he -field 'LL'OT~C of parties, of which the total outturn 011 

the scale of 1 inch to a mile was 16,268 square miles, and covered the 
whole or parts of 58 sheets, was as follows:- 

,Vo. 6 l'urt?j.-Topography on the scale of 1 i~ lch  to a mile in 
sheets 56 F and N, and 65 1) and F, and large scale surveys 
of places of archaeological interest. 

No. 7 Party.-Topograpl~y on the scale of 1 inch t o  ;L mile iu 
sheets 48 J, M ,  N and 0, aud the survey of private estates 011 

scwles of 8 and 26 il~ches to ;L mile. 
NO. 8 l'a.rt?/.-'l'opography on the scale o l  I inch to a mile iu 

sheets 58 &I and K, 16-inch surveys of estates. and on X inch 
guide map of Pondicherry. 
All parties carried out triangulatio~i in advance. 

98. Sule of illnps.--The rll~iount realised by the uale of ulaps 
being Rs. 12,540 shows an increase on the previous year, the ulounting 
charges totalling KHR. 2,860. 

No. 6 Party. 
(?firer i n  cl~nrgr..-Major R. 8. Wauchope, ~ . B . E . .  I . *  

08. General .-The party o p e ~ ~ e t l  it8 tield head-quarters ofice a t  
Secunderiibiid on the 16th December 1929, remaining there until it 
moved to Waltair at the begiuing of March 1930. Camps (1), (2) and (3) 
took the field on the 18th November 1929. 

Survey was contir~ued in the Karimnagar and Warnngal districts 
of Hyderiibiid, in the Guntar, Kistna and Vizagupatam districts of 31adrae. 
and in the Baetar State of the Central Provinces. 

Personnel.--The field strength of the party was 1 Class 1, 2 Class IJ 
officere, 1 Clam I1 probationer, 4 Upper Subordinate oficers. 5 TTpper 
Subordinate probationers r ~ r ~ t l  42 Lower Subordinate officerh. 
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100. Areas surveyed.-A total area of 6,448 square miles was 
surveyed as follows :- 

5,675 square miles of 1-inch original survey in sheets 56 N and 65 
1) and F u ~ i d  7 7 3  tlqunre rlliles of 1-inch re-survey in sheet 56 F in connec- 
tion with an irrigation project. 

101. Field work was organized as follows:- 
Yoyogrccphicnl szcrve!js.-(:cc1)11:, ( I ) ,  under Mr. E. S. Natesan, B.A., 

(Class 11), assisted by Mr. Rluzaff'ar Husain (U. S. S.), ancl a staff' of 1 Class I 
probtltioner and 1 3  surveyors completed 3,695 square miles of original 
and 7 7 3  sc~ui~re lliiles of re-survey on the scale of 1 inch to a niile 

The country consisted of open cultivated plains and deltaic country 
in Madras; and open cultivated plains with prominent hills, and some 
unclulating forest land in Hyderiibiid. 

Canrp (2),  under Mr. C. P. E. Davenport (Class 11), assisted by 
Mr. J. A. Cabral (U. S. S.) and a staff of 1 U. S. officer and 19 surveyors, 
coulpleted 1,415 square miles of 1-inch original survey. 

The area consisted of flat and undulating country covered with 
dense, and in some parts high forests, occasional groups of hills, and 
snlall patches of cultivation. 

This camp closed early in April and proceeded to Bangalore forming 
an advance section to  start fair-drawing. 

Camp (3) started work under Mr. J. A. Cabral (U. S. S.) but owing 
to the sickness of Mr. Muhammad Abdul Azirn, I . D . ~  M., (U. S. 8. )  and 
consequent triinsfer of Mr. J .  A. Cabral to  Camp (2), was taken over 
later by Mqjor R. S. CYauchope, ~ I . B . E . ,  1.8. This camp, with a staff of 5 
U. S. probationers and 2 pupils, completed 565 square miles of original 
aurvey on the scale of 1 inch t o  a mile. 

The country consisted of cultivated plains, and undulating and hilly 
thickly forest clad areas. 

Tt.iccngulntion.-An area of 358 square miles for 2-inch forest 
surveys and 2.254 square miles for 1-inch surveys was triangulated by 
surveyors Mohkom Chand. A. Shaulanna and A. Narasingha Rao, in the 
Bastar State of Central Provinces, and Vizagapatam d i ~ t r i c t  of Madras, 
in sheets 65 F, C l  nnrl J. 

The arrn consisted of forest covered hills and undulating country 
h'pec~c~l swn)eys.-Surveyors Dhondi Masku Bunker and Ra1 Kisban 

La1 cirrrietl out survey8 of the Sanchi Tope, Raieen Fort, Crittack 
Butldhistic Caves, Gulhnrga and Warangal  fort^ on 125 feet to 1 inch 
and larger scales, as well as revision ancl supplenlentary work for the 
Biditr guide map. 

102. Recess duties.-Fairdrawing was arranged in section# 
under Mesera Nateuan :tnd Dnvenport and the Officer in charge of the 
party. The fair-mapping of 28 one-inch, 6 half-inch and 9 two-inch 
eheets was completed. Y special sheet8 of Buddhistic Cave arena were 
also drrrwu and ~uhmit ted.  Mr. Ahdnl Ahi~tl, Olasn I1 prohatiouer. 
arrrvepra Mohka~ii Chnnd and A. Nnrnsingha Rao and 2 couiputers 
c~rnpleted the coulputatims of the trianguilntion. 

103. Map ea10s.-A fairly large husine~fl was .(lone during t t ~ ?  
year with the milit.lry autllorities, nffickrl departments of the Hyderabacl 
State and private individuals. 
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No. 7 Party, 

Captail1 G .  W. Gemmell. I . A . ,  to 9-3-30. 
Mr. S. S.  McA'Fee Fielding from 10-3-30. 

104. General.-The party continued topographical surveys in the 
North Kanara and Dllarwar districts of Bombay, the Belltlry district of 
Madras, the Chitaldrug, Icadiir and Shimoga districts of the Mysore State, 
and the Raichiir district of the Hy~lerabad State. The unsurveyed areas 
of the Hyderabad and Mysore States were completed during the season. 

The field season commenced on the 25t.h November with head-quarters 
a t  Shimoga, and closed on the 20th April. 

Pe~so?tnel.--The field strength was 1 Class I and 4 Class I1 officers 
including one probationer, 4 Upper Subordinate officers, and 43 
surveyors, etc. 

105. Areas surveyed . -A total of 6,353 square miles was sur- 
veyed, comprising G53 square miles original, and 5,700 square miles 
supplementary survey on the scale of 1 inch to  a mile, and 4,565 acres 
or 7 square miles on scales of eight and twentysix inches to  a mile. 

106. Field work was organized as follows :- 
Camp (I), Mr. I?. C. Pilcher (Class 11) with one Class I1 probationer 

and 10  surveyors conlpleted 1,754 square miles in sheets 48 J and N. 
C C C W L ~  (Z), Mr. N. 8. Harihara Iyer (Class 11) with 12 surveyors 

completed 2,014 square miles in sheets 48 M ancl N. 
C a m p  (3 ) .  Mr. I<. G. M;~ndanrin (U. S. S.) with 1 2  surveyors 

completed 2,008 square mileu in sheets 48 M ant1 N. 
Crcqnp (4), consisting of Mr. I. K. Ponnappa (U. S.  S.) and 4 surveyors 

directly under the supervision of the Officer in charge of the party, 
completed 577 sqnarc mile in sheet 48 0. 

The country surveyed consisted chiefly of open undulating plain in 
the Bellary district, wooded plittesu in Myeore, and heavily forestecl llills 
running down to the sea coaat in the North Kanara district of Bomb:ty. 

The well-known Jog (Qersoppn) fi1IJ8, 829 feet in height, fell in the 
:rre;k ~urveyetl.  

'L1,.irrn!/~t1(ttio?) tolrl trtct~e7-s~?zg.-Messrs. B. K. Murthi (Class II),  
1'. S. \'engusvanii sli t1 Mohubat Ali (U. S. S . )  carried out supplementary 
triniig~ilation over :In area of 4,684 sclun1.e in i le~ in Belgauui, nli6rwar, 
Bi~jiiplir ancl Nortll K:lli:lr~ districts, T<olhiipur and S:~vantir States and 
Snuthern  mar;^ thir J % g i r ~  of Ronib:~y, ant1 R:~ichtir district of H y d e r ~ l ~ ~ d ,  
in ~ h e e t s  4% . I ,  M i l ~ i t l  N which had bee11 previonsly triangulatetl during 
1875-190:). Mr. H .  N. Murthi collrpleted 42 linei~r rrriles of tlreotIolite 
traversing to  provide heights in sheet 48 5/13. 

Sl)erial ,sur.rle!p.--Two surveyor8 were e i~~ployed on the survey of 
t,wo private estittes covering :1n area of 4,8(i5 ilcre8 in the Hass;~n itnd 
l<ir,liir tlistl'icfs 01 M J ' N ~ I . ~  

107. Reces~duties.-~air-li~;~pl~il~g of the 22 one-inch and 2 half- 
irrch shcets, an11 ol' the :\ estate IIIWPR wits completet1 untler Alesars. Pilcl~er, 
Hari1l:~ril l y c ~ ,  M ~ I I ~ ~ I L I I ~ ~ I  a1111 Mlirtl~i A section ~intler  Mr Vengusvami 
corlrpleted the corr~putntionfi nf the tritr~igul:itinn 
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No. 8 Party. 

108. (3eneral.-The party opened its tield head-quartere at Cud- 
dalore on 21st November, and continued topographical surveys in the 
South Arcot, Tanjore and Trichinopoly districts of Madras, and the 
French territories of Pondicherry and Kiirikiil. Triangulation in advance 
~ r a s  carried out in the Sdem,  South Arcot, rind Trichinopoly district8, and 
the survey of some private estates Wil8 also undertaken in the Coirnhatore 
: ~ n d  Nilgiri districts and in the Tri~vancore State. 

Personnel.-The fieltl strength, excluding the Officer in charge, was 
3 Class 11, 4 Upper Subordinate and 36 Lower Subordiui~te officers and 
12 pupil surveyors. 

109. Areas s u r w ~ e d . - A  total of 3,507 square miles was Bur- 
veyed comprising.- 

.3,4G7 square miles original and supplementary surveys on the scale of 
1 inch t o  a mile. 

t( square miles town survey on the scale of 8 inches to  a mile. 
20,229 acres o r  32 square miles on the ecule of 16 inches to a mile 

110. Field work wits organized as follows :-- 
Camp (9)  -Mr. M. S.  Ganesa Aiynr (Class I1 I with Mr. Sheikh 

Alauddin (C'. S. S ) and 10 surveyors completed 158 square miles of 
original and 1,583 square miles of supplementary survey on the scale of 
I inch to  a mile in sheet :i8 M. 

cump (3).-Mr. S. R. I<elknr, B sc , (Class 11) with 1 0  surveyors 
61 square miles of original and 1,383 square miles of supple- 

mentfiry survey on the scale of 1 inch t o  a mile in sheet8 58 M and N. 
Camp (4)-Mr. Syed Budhan (U.  S S.) with 10 pupil surveyors 

completed 582 square miles of l-inch original survey in sheet 58 M. 
The country varied from the low lying paddy fields along the coaat 

t o  the higher undulating country a t  the foot of the Kalriiyan hills on the 
west. 

T&ang~latzo?~.-iMr. Muhammad Mustafa (U.  S. S.) trinngulated 
2,363 square miles in sheet 58 I. 

Special surveys.-Camp ( I ) ,  Mr. B. T. Wyatt (Class 11) with Mr H. 
BIurthi Rae (U. S. S.) and 12 eurveyors triangulated and surveyed 20,229 
acres of private estates on the scale of 16 inchee to  a mile in sheete 58 A: 
B, C, F i n d  G. 

The town of Pondicherry and surrounding country, comprieing 8 
square miles, was surswyed on the scale of 8 inches to  a mile by camp (2). 

A 3urvey of a rifle range on the scale of 48 inchee to  tr u~ile arid a 
sectional and route survey of a propoeed transmission line on a ecale of 
1 inch t o  240 feet were aleo undertaken. 

11 1. Mi~ce1laneous.-The French authorities were most courteoue, 
and gave all assistnnce required to  eurveyora working in French territor- 
iee. The health of the party wag good. 

112. Recess duties.-Fair-mapping wae divided into 4 eections 
under Mesere. Wyatt, Ganeea Aiyar, Kelkar and Nnir. The mapping of 
all field work was completed during the year, also the drawing of three 
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half-inch sheets, of which two had been partly completed in the previous 
season. The Poridicherry To\\-n Guide map was drawn on the 8 inches to 
1 mile scale for publication on the 6-inch scale. 

Mr. Syed Budhan was in charge of a training section and the pupils 
of the party were given further instructioll in plane-tabling. 

Mr. Muhamulad 3lustai':~ co~~lpletecl the co~upnt ; r t ion~ ol  his own 
triangul. '1 t' ion. 
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DIRECTOR:-{ Lt.-Colonel J. D. (.'ampbell, D.S.O., R.E., up to 10-3-30. 
Lt.-Colonel L. C'. Thuillier, I.A., from 11-3-30. 

113. Summary.-The units administered by the Eastern Circle 
mere Nos. 4, 9 ilnd 12 Parties, and No. 5 Drawing Offlce. 

The Director, Eastern Circle, also acts as Director of Surveys, 
Assam, under the local government. This entails the administration of 
the Assam Traverse Party, the Assam Drawing and  Reproducing Ofices 
a t  Shillong, and the Assam Surve?~ School at Jhfilukbfiri. 

In  addition, as technical adviser to the Governments of Bengal and 
Bihiir & Orissa, the Director, Eastern Circle, visited the Bengal Survey 
School a t  Mainiimati near Comilla. 

114. The jield work of parties comprised 54 one-inch and half-inch 
sheets partly or wholly surveyed, as follows:- 

No. 4 Party.-Topography, 4,103 square miles on the scale of 
1 inch to  1 mile in sheets 72 H and 73 M. 

No. 9 Ptcrty.-Topography, 3:612 square miles on the scale of 
1 inch to 1 mile in sheets 73 H, 74 A and E. 

No. I2 Party.-Topography, 3,973 square miles on the scales of 
1 inch and 8 inch to 1 mile in sheets 78, A, B, E and F. 

Training.-The majority of the pupils attached for training to 
parties in the field, appear to  be promising and likely to become useful 
EUN0yOr0. 

No. 4 Party. 
Major F. B. Rcott., I . A . ,  up to 20-10-29. 

Oflca.  in  chnrge.- Lieut. J. B. P. Angwin, R .E . ,  from 21-10-29. 

11 5. C)ene ra l . -S~pp lemen ta~  survey was carried out on the 
scale of 1 inch to 1 mile in sheet 72 H in Bihiir and Orissa, and original 
and enpplementary survey on the same scale in Bengal in sheet 73 M. 
The field head-rliiarters were at Burdwsn. 

Per8onnel.-The field strength of the party w;rH 1 Clnss 1 officer, 
4 Claes I 1  officers, ( 1  on probation), "Upper Subordinate officers 
(1  on probation), nnd about 47 Lower Subordinate officers. 

Lieut. Anpin took over chrlrge from Mqjor Scott at the corn- 
mencement of the field season and Mr. M. M. Ganapnthy, ]LA., (Class 11 
probationer) took charge of Camp T tou~ards the end of the field uenson, 
when Mr. $3. F. Norman proceeded on lenve. 

116. A r e a e  eurveyed.- 
One-inch original survey 1,085 Ryrlare mileu. 
One-inch supplementary unrvey 3,018 Bquaro n~ilen. 
4-inch . f o r ~ n l  bo~rwrlnry Rurvey 25 .65  linear rnile~. 

Trn?lor.qing.-5,490 square miles. 
Levdl ing.-15.5 linear milee. 
117. Field work w a ~  organized RH followe :- 
(,'trnlp (l) .--Mr. 8. F. Norman (C ln~s  11) with 7 RlirveyorR completed 

supplementary survey of 1,351 q u n r e  rnilea on the ucnle of 1 inch to 1 
mile. The area lay in the heavily wooded rocky hills which form the 
northern limit of the Choto Niigpur plateau, and in the open cultivated 
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p l a i ~ ~  ant1 isolated hills of Gays, Patna, Monghyr and Hazhribagh dis- 
tricts, in sheets 72 H/5, 9, 10, 13 and 14. Mica, mines abound in the hills. 
Four-inch boundary surveys were also made of the Chatkari, Dubaur, 
Meghatiiri and Bishunpur protected forests, ancl of part  of the Kodarma 
reserved forest. 

Ccr,ny) ($).-Mr. P. C. Mitra, u . A . ,  (Class 11) with 8 surveyors and 
4 pupils carried out original survey on the scale of 1 inch t o  1 mile of 
$63 square miles, and suppleulentary survey on the s a n ~ e  scale of 356 
sclutlre miles in the Birbhuul and Burdwiin districts of Bengal, and the 
S i ~ n t ~ l  l'argi~nils district of Bihiir and Orissa, in sheets 7 3  M/l ,  5 ,  6 
(part), 9 and 10. The area co~liprised open rolling country, and thickly 
~)opulatecl tlat cultivated land, well wooded. 

Ga?)~p  (3).--Mr. A. R. Quraishi, B . A . ,  (Class 11) with 9 surveyor8 
carried out original survey on the scale of 1 inch t o  1 mile of 322 square 
miles, and supple~nentary survey on the same scale of 1,311 square miles 
iu the Burdwiin and Bankura tlistricts of Bengal in sheets 73 M/3, 4, 7, 
8, 11 and 12. The area. included undulating country and flat cultivation, 
with patches of thick low sal jungle. 

Traverse Ca9)zp.-Mr. N .  C .  Ray (U. S. S.) with 6 traversers and 
1 leveller carried out traversing and levelling in the Burdwan, Birbhiim, 
Murshidiibiid, Bankura, Hooghly, Howrah and Midnapore districts of 
Bengal, in well woodetl, cultivated areas. partly undulating, partly flat. 
Later in the season, work was also carried out in the south-eastern part  
of the nreli which hacl been flooded earlier The area covered sheets 73 
111/13, 14, 15, 16 and 73 N (coulplete). Sheets 73 M/13 and 1 4  were tra- 
veraed by Mr. M. M. Ganapathy, n . A .  

118. Recess duties.-Fair-mapping was organized into three 
sections under Mr. P. C. Mitra, B . A . ,  Jlr. A. R. Quraishi, B.A., Mr. M. M. 
Ganapathy, B . A . ,  and Mr. Iltifat Hussin as available. Mr. U. D. Manigain, 
B.W., (U.  S. probationer) was in charge of tile typing ~ec t ion .  

The fair-mapping of all the sheets surveyed was conlpleted during 
recess. 

Computations were completecl by mid September by a section under 
computer A-judhirr Prasad Gupta. 

No. 9 Party. 

119. General.-Original rjurvey was carried out on the scale of 
1 iuch to 1 mile in ~ h e e t s  73 H,  74 A and 74 E in Bihiir and 0rise:t :ind 
Qnn,jiirn di~ t r i c t  of Matlras. Tllc field head-qnarters were a t  Cuttack. 

Pcr.qonna1.-The average field ~ t r c n g t h  of the party was 3 Class 
IT olficorx, (ono 0 1 1  prohation), 5 TJl)l)er Suhnr14in ~ t r  officers, (one on pro- 
bation), ant1 3 X  Cower Subordinate otficerrc. 

120. Areas surveyed.-Or~gin:~l  survey of 3,612 square miles 
ou the scale of I inch to  1 mile. 

Tric1,nylulat r O N .  --4,249 square miles. 
121. Field work wnrj orgnnizetl arj fol1ow~:- 
I M Yriyn N:I th Stir ( C l a s ~  11) with 20 Aurveyors and 

1 pupil, carriot1 out origi11;ll s l lrvey~ on the ~ c d e  of 1 inch to 1 mile of 
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1,046 square miles in the Puri district, Rgnpur Feudatory State of Orissa, 
and Giinjiinl district of Madras. The country surveyed consisted of 
densely wooded as well as barren hills terminating a t  the western and 
northern shores of the Chilka lake, and low-lying arable areas of rice- 
land extending to  the sea coast. 

C n r ~ ~ p  (3).-JIr. Bhupendra Nath Saha, M.SC., (Class 11), with 1 
Cl,~ss I1 probationer, 10 surveyors and 3 pupils carried out original 
burveys on the scale of 1 inch to  1 mile of 1,395 square miles in the 
C u t t ~ c k  and Puri districts, and Athgarh, Bariinlba, Dhenksnal, Hindol, 
Kh,~ndpi~ra  X~rs inghpur  and Tigiria Feudatory States of Orissa. The 
country surveyed comprised the densely wooded hills and narrow valleys 
in the Fslidatory S t ;~ tes  sloping down to the Mahiiaudi river, and the 
highly cultivated deltaic areas which are subject to inundation. 

C f s i ~ ~ p  (5).-Mr. Rohini Kumar T;hlapatri~, B . A . ,  (U. S. S.), with 1 
Upper Subordinate probationer ancl 10 surveyors carried out original 
surveys on the scale of 1 inch to  1 mile of 1,171 square miles in the 
Pnri dibtrict, Bi~riirnba, Da~pallzr, Khanclpara, Narsinghpur, x a y ~ g a r h  
and Haupur Feudatory States of Orissa and GaqjBnl district of Madras. 
The country varies from densely wooded hills to  Hat open cultivated 
8reiLB. 

T r i t z ) ~ g ~ ~ I ~ ~ t ~ o ? ~ . - B I e s s r s .  Atul Chanclra >li~ulick, Hiranya Kumar Kar 
and Xirn~ttl Chandra Sen, U S. officers, triangulated in the Angul di8- 
trict of Hihsr and Orissa, Ganjiim district of Madras and Rairakhol, Son- 
purl Athmallik, TRlcher, Baud, Nnrsinghpnr, I<t~andpara, Daspalla and 
NayBgarh Feudatory States of Orissa. The country is traversed by the 
31;rhnnadi river towards t l i ~  north and consists of vast ranges of forest- 
clad hills with well-watered and highly cultivated valleys. The area 
is particu1:arly noted for its n ~ a l i ~ n o u s  climate, and both triangul~torti and 
kl~c~l( is i . s  suff'ered a great deal from this cause. 

F o r ~ s t  .szcrve!yfi.--The area of one-inch mirvey included several 
Governmrnt reservetl ;in11 protected forests in the Puri district and State 
Forests in tho Feurli~tory Stater;. 

( ' r ty  slhrrvJ!p --Clue urirveyor was ttttnched to  the Map Publication 
Cjt5r.e . ~ t  ( ' ,~ lcu t t ;~  :rnil sr~iployctl nli the revi~ion of the &inch and 8-inch 
Ullir10 >J;LPH of Cn1cutt;i k Howr,lli, ;mtl 1)uiri-Da~n respectively. 

12 2. Mi~cellztneo~~.-Malarial fever was very prevalent in the 
low-lying country around the Chilka Lake and in ttie Feudatory States 
of Orima. Severail ~ m v e y o r s  anil k11 ,r~ l~a i . r  sufferer1 throughout the 
Beitson. One kht t l i i~ i  died of cerehr<il nlnlariw nncl another was drowned 
wh~le  hstlling in tile sea a t  Pnri. 

The fainoub t e r ~ ~ p l e  of Jrtganniith in Pnri town, the cave8 and rock 
aculytnrc:s rat  Kh:iritlgiri an11 IJtlayilgiri, the Lingrtr%.i ternple rand other 
rc , l l l ,~ i l~~ a t  I~h t i l~ ,~nc~su- t~r  ant1 the Auoki~ iusx-iptions a t  Jlhauli Hill in the 
KI1rirt1.1 ~ t ih - r l iv i~ io~ i  :ire of ;1rchi~nlngic:11 iritcrest. 

123. Recess duties. 'Ttrr f,tir ln:rppirlg of tllc arcit s ~ ~ r ~ e y c t l  
(livitled in t r~  t ~ o  ~cactinnx under h1r'~sr~;. Sltr a ~ l t l  snha, afifii~tcd hy 2 

1 '  C; n f f i c ~ r x  and ~ n s  conlpleted helore the end of recew. 
A computing ~ec t ion  tinder Mr. A. C ' .  Manlick ( I? .  S Q ) with 4 C O I ~ -  

pllteru cc)inpletecl the tritlngulation computations. 
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No. 12 Party. 
1 l lajur H. I<. C.  J I P A ~ P .  I , , \ . ,  1rn111 1-10.29 to 4-4-30. 

0f i tcr .  1 11 r l ~ c r r ~ r , ~ . -  ., h l r .  J .  BlcC1~.1licl1, fro111 -5.4-30 to 21-4-30. 
( Lt.-Coloncl ('. h l .  'I'hompsnl~, r .  4 . .  from 22-4-30. 

124, ~ ~ n e r a l . - - ~ r i w i n d  survey was cc1rriecl out on the scales of 
P i inch i ~ n d  1 inch to 1 mile 111 slieets 78 A. B i111d P in Bengal, Bhutiin. 

dikliiln allcl Sepiil. Original survey for the  1)arjeeling Guidc Map on 
thc: sc'lle of (j incl~eb to Z 111ile in bheets 78 A 4, A,'8 nncl B15 W,I, also 
co~l~~nencecl  Suppleu~ent,lry survey on tlre heale , I  . of 1 inch to 1 mile in 
s h ~ e t s  78 I3 a n ~ l  F in Uengal wilt; carried out. 1 riangu1,ttion ant1 travers- 
ins were uuclertakeu in shects 78 A ant1 E. 70 31, 8:3 D i ~ n d  H, and 84 A. 

'The tielcl head-c1n:~rterb were a t  Ji~lpaiguri. 
l'o1.son,1el -'l'lle field strengtli of the party was 2 Class 11. (i Upper 

Suhordin;lte officers i~ncl almut 3-5 Lower Subordinate officers. 

125. Areas surveyed.-- 
:-iucll original survey 55;3 square uiiles. 
1-inch original survey 1,2 $ 3  square miles. 
6-inch original survey of l)ilrjeeling, 2.6 square urile~. 
1-inch suppleurentary survey 2,147 sclua.1-e niiles. 

Tt~iangz~ltctioi~.-ci,09.5 square nliles. 
The area iilcludes 2,506 square ~uiles reported as triangulated, but 

really only reconnoitred in 1928-29. 
l '~+tcvr~rsiw~~.-270 Hqusre 1liile6 (1  16 linear miles). 

126. Field work was organized ;is follows:- 
('n?)ll' ( 1 )  -3lr d JlcCritker~ (Class 11), with an average strength 

o t  '20 sur\,ej ors, c:~rrietl out origin.11 surveys on the scirles of + inch and 
1 inch to 1 111i1e <~ncl  supplementary surveys 011 the scnle of 1 inch to  1 mile 
of 1,908 sclnare miles in the Jnlpaiguri rind 1)aqjoeling districts of Bengnl 

in Hllutiill and Sikkim. The portion of this camp's area falling in 
the plains colrlpri~ed the Hengnl 1)uitrs and consisttd entirely of Govern- 
ment forefits ill111 tell g:~rdens. 'I'he HinrSilayan foot-hills in Rl~atiin, which 
:ire very rugged, r i ~ e  frorn 800 feet a t  the fronttier to  over 12,000 feet 
above the sen-level in l e ~ s  than 15 rniles. 

('(1711)) (2j.--Mr. H H. C'reed (Class II) ,  with an average ~ t r e n g t h  
of 14  surveyors, oarrietl out  origirinl :1nr1 ~upplementary surveys on the 
sc:~le of I i11c1i to 1 111ile o f  891 square in i l e~  in the J;~lpaiguri and 
I):rrjeellng (Iiatrict~ ol' ljcnqi11 and in Hhntiin, Silrkinr : ~ n d  Nepiil. Survey 
for the Dt~rjeeling Guide map WIIR alxo courulei~cetl 011 the scale of 6 inches 
to 1 111ile :rntl 2.6 stlnilre iniles co~ilpleted The irreil of this camp's work 
ro~~iprisetl 110th 11ills and plilin~, covel.ed by tea g u r d e n ~  ~ l n d  (iovernment 
forest8 

( ' t r 7 ) 1 / 1  (,I). -Mr. Moti Ltll Hoy, ( U .  S. S.), with iin iIveri1g.e of 13 
Hur\eyorH c;~rriell out supplelnentnry snrvcys on the scnle of 1 inch to  1 
mile of 1.174 scj1l:lre lllilos in the Jalpaiguri a ~ l d  Rangpur districts and 
Cc~orh lkhiir St:~tt>. t:~ngi11. 'I'he ca~np's area con~~isted entirely of 
highly cnltivatrcl P I ~ I I I I H .  

in sheets 78 A/4, A;H, A, 1 2  and 
in the 1);lrjecling rli~t~rict of' Heng~11 :in11 Sikkiln, Rhuttin and Nepnl States 
\V:IH carried out by Mr.  Creed (('Inns I I ) ,  Mr. S. (2 .  Mukhejee, (U.  S. S.), and 
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surveyors JIuhammi~d Rashiduddin and Hari Datta 11 and points provided 
by the end of Junuitry for the plue-tubling carried out in the same season. 
' l ' r i i~npli~tion in sheets 58 I31 I and B/5 in the Dar,jeeling and Jalpaiguri 
llistricts oE Rengal was carried out by surveyors Muhammad Rashiduddin 
and Ahdus Salirrn. Triungulntion in sheets 79 Mj9, M/lO, MI13 and 
31 14 in Tripurir State of R e u ~ a l  was carried oiit by Mr. Hari Singh, 
U .  S 3 . )  'Triangnlation in eheets 83 DIP, D'8, D,'12 and Dl16 and 
8.3 H 3, H '4. H '7 i ~ ~ d  H 3 8 in Tripura State of Bengal, C a c h ~ r  district, 
1,ush;ii Hills ancl JJilnipur State of Assam antl in the Chin Hills of Burma, 
was carried out by Mr. S. C. Chatterjec, (U. S.  S.). Triangulation in sheets 
X 4  A i l ,  A 2. A,iS ant1 AI'6 in Tripuni State antl Chittngong Hill Tracts 
Ren,aal and Lushai Hills of Assaln was carried out by Mr. Hari Sin&, 
(U. S. S.) :~nd  surveyor Ilithidad Khan. 

Traversiny.-One traverser 243: -R+ja Ram Panday carried out 
116.4 linear miles of tritversing in sheets 78 B/4 and B/K in the Dins,pur 
district of Bengd, and Purnea dietrict of Billiir and Orissa. 

Forest su,rv~ys.--KO 4-inch aurveys were carried out owing to lack 
of funds. 4-inch enlnrge~nents of the 1-inch surveys however may be 
 upp plied to  the Forest Department, provided funds are allotted for tile 
purpose. The 1-inch survey included 546 9 square miles of reserved 
forests in the .Jalpai,vuri and Dnrjeeling districts of Bengal. 

1Misc~ll(sneous.-By the courtesy of the Nepiil, Bhutan and Sikkim 
D~~v-hfirs our plane-tnblers were able to  enter their territories and map a 
large area (1,039 sclu;tre miles) of little known country. 

Conditions in the area of survey were very diverse. I n  the jungle 
;Ireas of the plains, work was held up a t  times by wild animals, one 
~ ~ u ~ e y o r  having his camp demolished by a rogue elephant. I n  the higher 
hills of the Xu'ep81, BhutBn and Sikkirn portions, unusually severe weather 
conditions retarded the work considerably. 

 he supplementary surveys were carried out on blue prints of the 
editions 01 about 1922-25, which were thenlselves compiled 

from Revenue rnaps 30 or  40 years old. The blue prints however were 
found to be of very little help ancl these surveys, though classed as sup- 
pleInentlrry, pnrtook of the nature of original surveys. 

The health of the party in general was bad during the months of 
November, December and January owing to malaria in the Bengal Dugre' 
firen later on, lnuch trouble was caused hy frostbite a t  the higher 

of the Hinrdli~yan foot-hills. One U. S. officer ancl one 
surveyor had to return to recess owing to  illness which rendered them 
,lntit for field work. There were three deaths from pneumonia and 
malorit\, end one caNr of in~ttnity iltriong the khnltiyi.s. Several of the 
latter deserted owing to the colrl clir~lntic conditions in the  hill^. 

127. Recesa duties,-Fair-rnlapping consisting of eleven 1-inch 
shoets nnd o z  &-inch sheet wit8 divitletl into two sections under Mesere. 
JIcCrsken and Creed, assisted by Mes~rs. Hureeh Chandra Chatterjee, 
Moti La1 Roy, hluhammad Siddik and Hari Singh, and was completed 
heforf: the end of recem 

JIr. S. C. Mukher.jee was in charge of the computing section and 
the triang~llntion and traverse computations. 
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128. Summary . -The  units aduiinistered by the Burma Circle 
were Nos. 10, 11 and 81 Parties, and No. 7 Drawing Office. 

129. The fieltl wodc ol  parties was as follows :- 
No. 10 Party.-Topography on the ficales of 1 inch and 4 inches 

t o  a mile in sheet8 83 P and 85 I: triangulation and 
traversing in advance. 

No. 11 Party.-Topography on the sci~les of fr inch and 1 inch 
to  a mile in sheets 83 N, 85 0, and 85 P ;  triangulation 
and traversing in advance. 

Xo.  21 Party.--Survey on the scale of 4 inches to  a mile of 
reserved forests in the Northern and Chindwin Forest 
Circles. 

130. Training.-One probationer in the Class I1 Service wae 
transferred from the Southern Circle in May 1930, and received train- 
ing in No, 11 Party. Ten new pupils were entertained during the year, 
four pupils were discharged as unlikely to beconie efficient surveyors. 

No. 10 Party. 

131. General.-After working down the Arakan coast and in 
the Irrawaddy Delta for 6 years, the party again moved to  Upper 
Burma, and reslimed the work in the basin of the Chindwin, abandoned 
in 1923. Eight sheets, however. had still to be surveyed in Lower 
Burma to  complete the programme there 

A tot;tl area of 3,(iOO squ:rre lniles was surveyed in the Upper 
Chinrlwi~l, Ki~tl i i~,  Minbu, Myitkyina, Sandowny and Thayettnyo dis- 
tricts, in  sheet^ 83  P and 85 T. 

Field head-quartera were in Baninauk, ILthit district; field work 
co~n~nencecl ;rl,out the 15th Sovember irnd closed (luring the t i r ~ t  week 
in May. 

l'he prograinme consinterl of 1,367 square 111iles of original aurvej. 
and 2,280 gclaare lrlile~ of reviaion survey on the scille of 1 inch to 
a, mile; illno O 5 Rqnare tlriles of original nncl 2 . 5  square lniIefi 
of ~npplementilry forest survey on  the sc:~lo of 4 inches to ;I ~ ~ ~ i l e .  The 
 origin;^] Rnrveys were in ~ h o e t  83 e, illid the revision and forent survoyR 
in ~ h e e t  85 I.  53.3  nile en of lineor tr:rver~e for  1-inch and &-inch aurveyn 
wore run i l l  the  TTpp~r Vhindwi~i clintrict in uheet~ 83  P :tnd 0, and 1,200 
squnro lnilo~ were trinngnlntod for g-inch s11r~~e-y in the TJpper Chindwill 
and hlyitkyin:~ d i ~ t r i c t ~  in sheet 8.3 0. 

132. Field work.--The tiehl ~ t r s n g t h  of the party was 2 ClnsA 
11, 5 IJpper Snhordinnte ; ~ n d  5.7 Lower Sn1)onlinilte officern. The work 
wila distributed a8 under :- 

Camp (]).--Mr. F. E. R.  Calvert (C1a.s~ IJ), with 2 IJpper Subordi- 
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nate officers, 15 surveyors ancl 4 pupils carried out 2,133 square mile8 
of revision survey on the scale of 1 inch to a mile. :i pupils were also 
attached from No. 2 1  Party and No. 7 Drawing Office for instr~iction. 

Camp (2)--Mr. H. M. Critchell (Class 11), with 1 Upper Subordinate 
officer, 8 surveyors and 1 pupil carried out 1,367 square miles of original 
survey on the scale of 1 inch to a mile. 

The areas surveyed were coverecl with dense jungle, with occnsiolll~l 
small patches of cultivation. I n  sheet 85 I, the south-west portion of the 
work ley across the main ridge of the Arakan Yomas, over 4,000 feet 
above sea le\.el, but the greater part of the work in this area was among 
hills little over 1,000 feet in height. Till the end of January a great deal 
of clearing was necessary and progress was slow, but with the falling of 
leaves and lengthening of the days in the spring, work became much 
more rapid, and the out-turn of camp (1) during March was twice that 
during December. I n  sheet 83 P there were hills to  the N.E. and S.W. 
of the area, but the remainder was flat or consisted of low  hill^, and 
much plane-table traversing was necessary. 

Camp ((5)-Mr. A. R. Sen Gupta (U.S.S.), with 5 traversers and 1 
computer, ran 553 linear lniles of traverse south- west of Homalin and 
in the entirely unsurveyed and practically unlcnown area between the 
Uyu and the Chindwin rivers, north-eaat of Hornalin. Work was greatly 
hampered by the absence of any exact inforlnation about the latter area. 
Part of it had to  be triangulatecl while traversing was going on, and un- 
til the triangulator had completed his reconnaissance, i t  was impossible 
to give definite orders to  the traversers. 

133. M i s ~ e 1 l a n e o u s . - T h e  Minclorl ancl Pnni Chaung valleys of 
Thayetmyo district lived up to  their reputation of being exceedingly un- 
healthy. During the first two lnonths of t l ~ e  season there was a great 
deal of maliiria, especially amongst k ~ n l i i s i s .  In  the pupils' camp, a t  one 
time it was only possible to  collect cnough rr~erl out of tive squads to  
enable one pupil to  work; ant1 every pupil h:ul at  least one had attack 
of fever. Camp heacl-rliiarter3 hntl eventaally to be inoved frorn Mindon. 
After Jitnnnry, when the country had dried up. there \Tile little sickness 
anywhere. 

Surveyoru' scln;lrls e;lch con~istetl of two FIi~ziirilxigh klraldsis ant1 
three Kachins. Traversers were provided with squad8 of K:ichins for 
transport. In  cnmpu (2)  and (3)  the Ki~chins were troublesome and 
~inentisf~ctory.  This iis attributable to the enlistlnent of :I poor type fro111 
round Slyitkyina rather than men from the hills Surveyors in camp (2)  
were supplied with mule traneport, hut :1s rootlrr were 1~ettc.r and supplies 
more plentiful than nnticipilterl, this wits founrl :\n linnecessnry expenee 
and the muleteer8 were paid OH' nFter the nlinim~lrn time allowed by 
contract. 

134 Recess duties.-The pa,rty w:is organised into three 
tlrnwing ~ e c t i o n ~  and tr collrputing section, under Meusrs. Munehi La1 
( C I R ~ B  11 ), Critchell ( C l n n ~  I I ) ,  8. K. Sen Gupti~ (U.S.S. ) :~ntl Cnlrert 
(Class 11). reopectively. The whole area of 1-inch survey waR lair- 
mapped on the wale of 1 inchea to  ;I inile : the 4-inch forest work was 
fair-drawn on the scale of survry 
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No. 11 Party. 

Major 0. Slater, M.c., R.E., to  1-11-29. 
Mr. G.  E. R. Cooper, from 2-11-29 to 27-11-29. 
Lt.-Colonel F. J. 11. King, R.E., from 28-11-29. 

135. General.-Field hea,d-quarters opened a t  Rangoon on the 
26th November and surveys were continued in the Bassein, Hanthawaddy, 
Insein, Ma-ubin, Myaungmya, Pyapon and Tharrawaddy districts of 
Burma. 

Triangulation and traverse operations were carried out in advance in 
the Bassein, Henzada, Insein, Ma-ubin and Tharrawaddy districts to 
provide data for the surveys mentioned above. 

Triangulation and traverse operations for next season's work were 
carried out in the Henzada, Pegu, Prome, Tharrawaddy, Thayetmyo and 
Toungoo districts. 

136. Personnel.-The strength of the party a t  the beginning of the 
field season was 3 Class 11, 4 Upper Subordinate and 30 Lower 
Subordinate officers. 

Of the above, Mr. M. R. Nair (Class 11) was taken ill a t  t,he 
beginning of the field season and had to be sent on leave with a view to 
transfer to a better climate; he was temporarily replaced by Mr. L. M. 
Ganguli (U. S. S.) from No. 7 Drawing Office. 

The party had the great misfortune to lose Mr. G. E. R. Cooper 
(Class II), a, most capable and energetic officer with it long experience of 
Burma, who died of jaundice and heart-failure on March 11th: he was 
replaced later by Mr. P. A. Thoma,s (Class 11) from the Frontier Circle. 

137. Areas surveyed.-A total area of 5,067 square miles of 
revisioqz survey was completed on the scale of 1 inch to 1 mile. 

138. Field work.-The party was organized as follows :- 
Ct~ntp (I).-Mr. G.  E. R. Cooper (Class 11), with 1 2  surveyors com- 

pleted 2,513 square miles of 1-inch revision survey in sheets 85 0 and P. 
On the death of Mr. Cooper, canrp (1) was taken over by Mr. A. F. 

Murphy (Class 11) from camp (2). 
Mr. P. A. Thomas (Class 11) joined the party towards the end of the 

field season and was posted to cauip ( I )  as assistant camp officer. 
The conntry surveyed consisted, for the most part, of flat deltaic 

alluvium, intensively cultivated with paddy and intersected by numerous 
creeks :~nd rivera; the north-east part of the area, however, included a 
portion of the western slopes of the Pegu Yoma, consisting mainly of 
deneely forest-clad hills. 

Transport, at the beginning of the season, was mainly by sampan and 
the ~tenrners of the Irrawnddy Flotilla Co., Ltd., while the camp officer 
wns provi~letl with a Governinent launch; Inter on, however, when the 
country dried up, cart trnnsport was utilised 

Camp (9).-Mr. A. F. Murphy (Class 11), with 12 surveyors 
co~npleted an area of 2,554 aquare milea of 1-inch revision survey in slleete 
85 0 and P. 

Mr. Ha,yat Muhammad, K.s., (U. S. S.) took over charge of this camp 
on the transfer of Mr. Murphy to the charge of camp (1). 
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The country surveyed was flat paddy land similar to  that already 
described ; the camp offlcer was provided with a Government launch for 
the first part of the season. 

Surveyor Narayan Singh carried out +-inch original survey of 150 
square miles in sheet 83 N, while accompanying an expedition in the Nsga 
Hills. 

139. Triangulation and Traversing.-An area of 1,700 square 
miles was triangulated and traversed by Messrs. Hayat Muhammad, K.s., 
(U. S. S.), P.  C. Sen Gupta (U. S. S.), Khan Muhammad (U. S. S.) and 
A. K. Talapatra (U. S. S.) in sheet 55 0 for work during the season 
under report. 

For next season's work an area of 5,224 square miles was triangulated 
and traversed by the above 4 U. S. S. officers together with Mr. L. M. 
Oanguli (U. S.  S.) and surveyor Ikbal Muhammad in sheets 85 N and 0, while 
27 linear miles of traverse for 4-inch forest survey, and 17 linear miles of 
forest boundary traverse were completed by surveyor Bishan Dntt. 

Progress on triangulation and traversing was not as rapid as was 
hoped, and both camp officers were considera.bly harassed by having to  
do computations in addition to carrying on their own work. Mr. Hayat 
Muhammad, K.s.,  moreover had to be taken off triangulation to  take 
charge of camp (2) a.fter Mr. Cooper's death, while haze continually 
hampered the rest of the work; notwithstanding these difficulties more 
than sufficient work has been completed for next field season. 

140. Special S,ur?)eg.-A special survey of the Twante, Twante 
Ridge and Wanetchrrung rubber estates belonging to  the Burma Rubber 
Estates, Ltd., was carried out on payment. The area amounted to  3,215 
acres, and the scale adopted was 8 inches t o  1 mile with contours a t  10 ft. 
vertical interval. 

141. Recess duties.-The fair-mapping was divided into two 
sections under Messrs. Murphy and Thomas. The whole area surveyed, 
comprising 18 sheets, was fair-mapped on the scale ol  1$ inches to  a mile. 

A computing section under Mr. P. a. Burby (Class 11), who joined 
the party a t  the beginning of recesa, completed the triangulation and 
traverse computations. 

No. 21 (Burma Forest) Party. 
O&er in ehmrge :-Mr. D. K. Renniok, M.B.E. 

142. General.-The ~ n i s o n  clle"trp of the party i~ the ourvey of 
reeerved forest areas in Burma, on ocale~ larger than 1 inch t o  1 
mile. The total cost of the party is clebitable to the Government of 
Burma. 

Tbe party'e work lay in degree sheets 83 L, 0 and P. 
143. Pe~sonne1.-The field strength of tho party was 3 Clacl~ 11, 3 

Upper Subordinate, and 34 Lower Subordinate officero, distributed 
ns fol l0~8:-  

Mr. L. B. Fitz-Gibbon (Class II), triangulnting, and in charge of the 
traverse camp of 5 travereers and 2 computere. 
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Mr. G. A. Norman, M.B.E., (Class 11), Camp (I), with one U. S. officer 
and 8 surveyors. 

Mr. A. V. Dickson, (Class II), Camp (a), with 1 0  surveyors. 
Mr. Bhamba Ram (U. S. S.), Cn??tp ( J ) ,  with 5 surveyors. 
Mr. G. S. Bagchi (U. S. S.) and 1 surveyor traversing in sheet 83 P, 

from the end of Februery. 

144. Areas surveyed.-The party surveyed a total area of 
288 square miles on the scale of 4 inches to  1 mile in the Mansi Divi- 
sion of the Northern Forest Circle, and the Upper Chindwin Division of 
the Chindwin Forest Circle. 

145. Field work.-Camps ( 1 )  mad (3 )  under Messrs. G. A. 
Norman and Bhamba Ram respectively, worked in the Mansi Forest 
Division, and surveyed 142 square miles of the Nankyin and Uyu reserves. 

Canzp ( 2 )  under Mr. A. V. Dickson worked in the Upper Chindwin 
Forest Division and surveyed 138 square miles of the Thawun and 
Thaungdut reserves together with 8 square miles of unclassed area near 
the reserves. 

The exclusion boundary of the Mode Reserve was inserted on the 
map of this reserve published in 1922, by plane-table traverse. 

4 surveyors of camp (1) and the whole of camp (3) were transferred 
to camp (2) by the 25th March. 

146. The area surveyed by camp (1) lay on the north-western 
slopes of the watershed carrying the common boundary of the Upper 
Chindwin and Iiatha districts. The country consisted of precipitous 
hills, ranging from 500 to  3,500 feet, all densely forested with no commu- 
nications within the reserve. 

The area surveyed by cainp (2)  lily on the eastern slopes of the water- 
shed between the Chiidwin and Kaba.w valleys. The country varied 
from the low, heavily forested foot-hills, to the steep and less densely 
wooded crest of the rilnge, between :~ltitudes of 400 and 4,500 feet. 

The area surveyed by ca,mp (3) was on the southern slopes of the 
Tunngthonlon group in the apex formed hy the northern limit of the 
KathH district boundary, and consisted of long spurs descending south- 
wards to the Chaunggyi, n 11iaii1 tributi~ry of the Uyu river. The whole 
area was densely jungle-clilcl :tnd lay between altitudes of (300 and 3,000 
feet. 

147. Triangu1utio11.-An iwea of 2$,5 square miles was triangu- 
lated by Rlr. L. B. Fitz-Gibbon in degree  sheet^ 83  L i ~ n d  P, including 
obaerv:~tions n,t 29  station^ This triangulation wits ;I continuatiou of that, 
clone ill 1928-29, :wd colnpleted the Thaungdrit reserve; its main purpose 
wari to tie d o ~ ~ i l  the theodolite traverses. The area triangulated lay 
chiefly in the southern portion ol' thc Thaungdut reserve on the eastern 
~ i d c  of the w:~tersl~ed between the Chindwin and Icnbaw valleys; the 
country c o i n p r i ~ o ~  densely woocled, low undulating and high precipitous 
ground, rising frour 400 to over 3,500 feot. 

This tri:~ng.ul~~tion wits extended across the Chindwin river to the 
Psungbyi~l remrve on  it^ east bank and also continued further iuland 
to tho  sand;^ raservc, to provi~le conuections there for the theodolite 
trrrvorsing. 
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Some supplementary triangulation in the Thawun and Thaungdut 
reserves, in the area triangulated by the party in 1928-29, was carried 
out by Mr. A. V. Dickso~r to fix additional points for surveyors doing the 
detail survey. 

All the triangulation is based on the Manipur Longitudinal Series 
and falls in the Chindwin Forest Circle. 

148. l'~az!e~sing.-175 linear miles of forest boundary theodolite 
traversing and 153 linear miles of interior and connection traversing were 
carried out by the traverse camp in the Thaungdut, Thaungdut Extension, 
Paungbgin, Sanda and Sanda Exteneion reserves, to provide data for the 
ensuing field season. The area traversed falls in sheets 83 L and P in the 
Upper Chindwin Division of the Chindwin Forest Circle. 

In addition to the above, 43 linear miles of forest boundary theodo- 
lite traversing and 31 linear miles of interior and connection traversing 
were carried out in the Xamma reserve of the Mansi Division of the 
Northern Forest Circle. This work was begun about the end of 
February. 

149. Miscel1aneozcs.-The party took the field very early in 
Xovember and head-quarters opened at  Homalin on the 15th of the same 
month. Camps (1) and (3) took the field during the last week of October, 
marching to  their respective areas from Indaw (Burma Railways). They 
had arrived in their areas by the 15th November. Camp (2) and the 
traverse camp which accompanied the head-quarters reached their 
areas 10 duye or so later. 

The whole oE the Kachin personnel marched from Indaw to 
Homalin. 

The health O F  the party was satisfactory. The Haziribagh khalseia 
were inoculated againat cholera a t  C~lcut tn  prior to ernbarkation for 
Burma, and the Kachins mere inedically examined at Myitkyini at the 
tilne of recruitment, and inoculated ogninet ctlolera soon after. Tlieae 
precnutiolls were ~ucceesful in preventing any outbreak of the disease 
amonget the inferior establishment on the long journey to the field. 

The party had only 2 deaths during the season. One Haziribigh 
khcclcsi died from epileptic tite anrl one Kachin of typhoid fever. In 
March and April, there were Rome casee of malaria. During the dry 
season the water in the Thaungdut reserve wae scanty and bad. Forest 
fire8 were also frequent and added much to the discomfort of sUNeyOr0. 

150. Receee duties.-The fair-mapping was divided between 
two sections under Messrs. G. A. Norma,n and A. V. Dickson. 

The computation work was under Mr. L. B. Fitz-Gibbon. The 
fair-mapping and coniputationa of all the field work were completed 
during the year. 



X.-MISCELLANEOUS SURVEY REPORTS. 

151. This section includes all reports of surveys not administered 
by the Directors of the five survey circles, such as miscellaneous surveys 
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. illorton, up to 8-10-29 and from 28-10-29. 
OJicev i n  charge.- 

., L. Williams, M.B.E., from 9-10.29 to 27-10-29. 

152. The high precision levelling done by this party is described 
in para. 32. I n  future all tertiary levelling required in connection 
with irrigation and other projects will be carried out by the topo. circle 
concerned. 

Secondary levelling (a) for the E. I. Railway was carried out along 
certain sections (totalling 644 miles) in the Howrah, Dinapur and Asansol 
Divisions, and (b) for the Commissioners for the Port of Calcutta from 
U t t a r p ~ r a  to KZlna (61 miles) along the west bank of the Hooghly 
river. 

Training School, Dehra Dun, 

Oficcr in charge.-Mr. L.  Williams, or. s.e. 

153. Cluss I probationers.-Lieut. R. C. PIT. Jenney, R.E., joined 
the Training School on first appointment on the 2nd January 1930. 
His course of intltruction in the field consisted of plane-tabling on the 
scales of 1 inch and 2 inches to a mile, theodolite traversing and a trian- 
gulation prograrnme including observations a t  9 hill stations. 

The recess was devoted to instruction in fair-mapping, computations, 
levelling and astronomical work. 

He  was also attached for short periods to the various units of the 
Geodetic Hranch in order t o  acquire a knowledge of the work being done 
by the different field parties and offices. 

154. Clms 11 probationers (first year).-Six prob a t '  loners were 
appointed in the third week of November 1929 and a seventh on the 
14th Jannary 1930. They were put through a course of plane-tabling 
during which they completed Rn area, of 4 square miles on the scale of 
4 inches to a mile, and about 10 square miles on the scale of 2 inchee 
to a mile. Each probationer also observed a t  about half a dozen stations 
in connection with the triangulation programme. 

During the recess they were instructed in all branches of survey 
work. 
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