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I. W O R K  DONE BY THE S U R V E Y  O F  I N D I A  

APPLICATION FOR SURVEYB OF A N Y  KIND, whether for private 
or Government purposes, shoiild be made to the following officers : 
The Direotor, Frontier Circle, *Survey of India, Yimla. (Tel. "8urfrontier"). 

9 I ,, Geodetio Rmncb, * ,, ,, Dehm Din .  (T,e,l. "Surtrig"). 
Eaatern Cirole,* ,, , , Shillong. (Tel. Sureaet ". 

0 8. No. 6 (South India) ,, ,, Bmgalore. (Tel. "SurJFeld (Sim"). 
Party * 

,, ,, No. 10 (burmn) ,, ,, Maymyo. (Tel. "81mfield Ten"). 
Pfbrty," 

FonEsT A N D  CANTONMENT SURYEYS, LEVELLING, TRIANGULA- 
T I O N  A N D  TIDE-TATII.EA. Advice in regard to these, and on scientific 
qnestions, is obtainable From the Director, Geodetic Branch, Survey of 
India, Dch7.a Dim, mllo undertakes a good deal of levelling and 
similar work for municipalities and engineering projects, on payment. 
( 7'elegr.ams " Szcrtrig ") . 

MAPB A N D  ILLUBTRATIONB can be printed by the Director, Map 
Publication, Survey of India, 13 Wood Street, Calcutta, for Govern- 
ment Depal-tnlents only, md special niaps cnn also sometimes be 
prepared, on payment. 

THE MATHEMATIOAI. INRTRUMENT OFFICE, Survey of India, 
15 Wood Street, Cnlcutta, is a well equipped Government Factory 
which supplies, ~nanufactures aud repairs nll kinds of Surveying 
Drawing, Optical, Meteorological and Medical instrnments. It 
also manufactures special instruments for experimental purposes m d  
receives back snrplus instruments on valuation, from all Government 
Departments, whether Imperial or Provincial. 

The Price List, Rules and Regrlations and Forms for Indents, 
Repairs and Deposits are supplied gratis on application. (Y'elegrams 
" Surinet "). 

GENERAL E N Q O I R I E B  sl~ould be addressed to the Assistant Sur- 
veyor General, 13 Wood Street, Calcutta. (2'elegi.ame "Surveye"), 
as the Burveyor General of India is on tour during most of the year. 

* P~.ovinces anrl Stales in. each Sul.vey Cil-cEe. 

1. F R O N T I E R  Oircle 2. CJEODETIO Branch 3. No. 6 ( South 
Kwhmir sod Jammn Iinited Provinoes India) Par ty .  
N. W. F. Province Central India M n d m  
Balocbistin Owalior Madms States 
Pnnjab Ajmer-Merwim H yderibid 
Ponjab States DeLhi M ysore sad  Coorg 
Rilnrner 8 tate E. Rijpotina States Bombey (Southern 
Bind W. Rijputina State8 Divimon). 

Baroda 
Bombey (Northern 4. E A S T E R N  Circle 

Division). Central Provinces 
States of Western (including Berir) .  

India. Bihir  and Orism 
Bengal 

6. No. 10 (Burma) Pa t ty .  Asaam and Bikkim. 
Barma. Eastern Btetes. 



11. H O W  TO OBTAIN MAPS,  I 

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

SURVEY OF INDIA MAPS are obtainable From the Map Office, 13 
Wood Street, Calcutta (Tel. "Sst.maps"). Also to some extent from 
the Agents detailed below and from the Directors of Survey Circles. 
A MAP CATAI.OUUE, which itself forms a useful atlas of India and 
surrounding conntries, can be obtained for Re. I / -  (postj.ee). 

FO~EST A N D  CANTONMENT  MAP^ are obtainable from the Map 
Office, Siirvey of India, Debra Diin. (2'el. "Surtrig"). 

GEOI.OUICAL MAPB are prepared by and can be obtained From 
the Director, Geological Survey, Calcutta. 

SURVEY PUBLICATIONB OTHER T H A N  MAPS, as outlined beloC, 
are obtainable thro~igh the Director, Geodetic Branch, Survey of India, 
Dehra Diin, who will s~lpply a frill Catalogue gr*atia on application. 
The Catalog~le is also included in the Annual Geodetic Report. 

(a) Z'l~igonometrical data. Triangulation pamphlets, each covering 
one sqnare degree, giving descriptions, positions, and heights 
oE triangulated points and other data, with chart. Levelling 
pamphlets, each coverihg 4' x 4O, giving descriptions and 
heights of Bench marks, wit11 chart. 

(b)  7'idal Predictions, published ann~ially in advance as Tide- 
Tables o j  the Indian Ocean. These tables contain predic- 
tions for 41 Indian and Burmese ports, and for 28 other 
ports in various parts of the world. 

(c) Geodetic tuorX.8 of Reference-The G.T.S. series of twenty-one 
large quarto volrimes describing in detail the geodetic opera- 
tions of the Great Trigonometrical Siirvey from 1800. 
Detailed accor~nts are given of the Base-line meesnrements, 
of the reduction of the Geodetic Triangrilation treated in five 
portions, of the early Pendtlliim observations, of Telegraphic 
Longitude and Astronomical Tlatitude operations, of Tidal 
ohservations, and of Levelling of high precision. 

( t i )  Hiatol.icnl, and General Reports, including the "Memoirs on 
Indian Snrveys" hp Sir Clements  arkh ham and C.E.D. 
Black : also Annual Reports, Narrative Reports. Record 
Volomes, and the annual Geodetic Reports. 

(e) Aliscellaneoua. Papers on Geodesy, Exploration, etc. including 
a ddSketcl~ of the Geography nnd Geology of the Himiilaya 
Moiintnin~ nnd Tibet" (in 4 pnrts) revised in 1933. 



F A G E N T S  FOR THE SAI,E O F  M A P S  

Gert,~nsy. 4 .  
China. 5 .  

Agra. I. 
2 .  

Ajmm. 3. 
All&ibad. 4. 
Ambala. 5 .  

6 .  
Bangalore. 7. 

Bareilly. 8. 
Baroda. 9 .  
Bnmboy. 10. 

11. 
12. 

Calcutta. 13. 
14. 
15. 
16. 
17. 
18. 

0oiunpor.s. 1 9. 
Dar Jeeling . 20. 
Delhi. 21. 

22. 
23. 
24. 
25. 

Durn-hm. 26. 
Ferorepore. 27. 
Indore. 28. 

29. 

Jhdnei. 30. 
Kardchi. 31. 
Kasauli. 32. 
Kashmii.. 33. 

34. 
Lahore. 85 .  

86 .  
87. 

Lucknow. 88. 
Madras. 89. 

Secy. to the Higl~ C o ~ ~ ~ ~ i ~ i s s i o r ~ e r  for Indin. (Genl. 
Deptt.), India Honse, A l d ~ y c h ,  London,W. C. 2. 

Sifton Prned & Co. Ltd., The Map Honse, 67 
St. James's Street, London, S. W. 1. 

C. S. Hammond $ Co., 30 Cl~rlrcl~ St.. Hudson Ter- 
minnl, New Pork, nnd 75 Stnte St., Boston, Mnss. 

Dietrich Reimer, Berlin, 8. W. 48. 
The French Book Stores, Grand Hotel de Pekin, 

Pciping. 

English Book bepot, T i j  Road, 
Indian Army Book Depot, Dayiil Biigh. 
Rajputana Book House. 
North India Christian Tract and Book Society. 
Ram Chander & Sons. 
English Book Depot, Ambiila Cantonment. 
Raja Gopal Photo. Zinco. and Printing works,  

Fort  Bangalore. 
London Book Depot. 
B. Parikh & Co., MBndvi Road. 
Thacker & Co. 
D. B. Tarnporevala 80nb & Co. 
Ring  & Co., 213-216 Badri Mahal, Hornby Rond. 
W. Newman & Co., 9 Old Corrrt Hor~se Street. 
Antomobile Assoointion of Bengal, 40 Chowringl~ee. 
City Map Agency, Qovt. Book Depot, 8 Hastingust. 
Oxford Book & 8tationery Co., 17, Park St.  
Thncker Bpink & Co., 3 Esplanade Eaut. 
The Good Companions, Chowringhee. 
Advani Brothere. 
Oxford Book & Stationery Co. 
Oxford Book & Btntionery Co., IZae11m~r Gate. 
Rameuh Book Depot nnd fltationerv Mart. 
J. M. daina & Brothers, Mori Gate. 
Bhawani d~ Sons, Connaught Place, New Delhi. 
Oxford Book & Stationery Co., Connaught Place, 

New Delhi. 
Indian Air 9urvey & Transport Ltd. 
English Book Depot, Wazir Ali Baildings. 
The Manager, Dak Bungalow, Indore. 
The Proprietor, Central India High Clast~ Athletic 

Depot. 
Engliuh Book Depot. 
Aero Stores, Napier Road. 
Ram Chander &  son^. 
Cockbnrnu Agency, Lgrinagar. 
D. a. Smith & Co., Srinagnr. 
P~injah  religion^ Book Society, Aniirkali. 
Standard Book Depot. 
Oxford Book & Stationery Co. 
Liicknow Publishing Hon~e ,  The Mall. 
Hiuginhothams Ltd. 

(Continued Ove~leaf) 



111. L I S T  O F  A G E N T S  F O R  T H E  

S A L E  O F  MAPS-(Concld.) 

INDIA. - (~O~C~~. )  
,lleer.ut. 40. Oxford Book & Stationery Co. 
1ftcr.r.ee. 41. J. Ray & Sons, The Mall. 
dlussoor.ie. 42. The Mnssoorie Book Societ,y. 
Muza1/hrpur. 43. Burman 8: Co. 
~Vdgpur. 44. Superintendent, Govt. Printing, Book Depot. 
Ootacamund. 45. Higginbothams Ltd. 
Patna City. 46. K. P. Saxena & Co., Diwan Mohalla. 
Pealiciruar. 47. Faqir Chand Marwah, Peshawar Cantonment. 

48. J. Ray & Sons, Arbab Road. 
49. Sham La1 & Sons. 
50. London Book Co. (India). 

Poona. 51. The International Book Service, Deccan Gymkhana 
Colony. 

Quetta. 52. Standard Book Stall, Club Corner. (Temporarily 
closed). 

Rallgoon. 53. The Cnratol., Government Book Depot, Burma. 
Katualpindi. 54. J. Rag t Sons, 43 Ii 8: L, Edwardes Road. 
Simln. 55. Oxford Book & Stationery Co. 





THE HISTOBY AND WORK OF THE SURVEY OF INDU 

The first authoritative map of India was published by D'Anville in 
1752, when the explomtion of the then unknown India Fa6 still largely 
in French hands. I t  had been compiled from roubee of solitary travellers 
and rough charts of the coast. 

The Sumey of India may be eaid to have been founded in 1767-ten 
years after the battle of Plassey-when Lord Clive forrnally appointed 
biajor James Rennell the first Surveyor General of Bengal, at that time 
the most important of the E w t  India Company's poseessione, though there 
were earlier settlements in Madras and Bombay. 

Rennell's maps were originally military reconnaisecrncee and latterly 
chained s u r r e p  based on astrono~uically fixed points, and do not prebend 
to the accuracy of modern maps of 1nd.i~ based on the rigid system of 
triangulation commenced at Madras in 1802 and eince extended over and 
beyond India. Even now however the relative accuracy of these old mape 
makes them ralnable in legal disputes, as for instance in proving that the 
holding of a Bengal landowner was a river area at the time of the Permanent 
Settlement of 1793, so that he is debarred from its benefits. 

From these beginnings, this department has gradually become primarily 
responsible for all topographical eurveya, exploratione and the maintenance 
of geographical maps of the greeter part of Southern Asia, and also for 
geodetic work. 

Geodesy meone the inveetigation of the eize, shape end etructure of 
tbe earth, and the geodetic work of the department consists of primary (or 
geodebic) triangulation, latitude, longitude and gravity determinatione. 
From theee the exact "figure" of the earth ie obtained, whereby points fixed 
by triangulation can be accurately located on its curved surface. This eye. 
tem of fixed points holds together all topographical and revenue sumeye, and 
the existence of such a system from the early days of the depertment has 
avoided the embarrassments caueed in other oountriee where ieolated topo- 
graphical eurveye have been etarted without a rigid framework, with the in. 
evitable result that they could not be fitted together. 

A geodetic fralnework ie therefore eeeential in any large eurvey, but 
he re  are a number of other activitiee, all of theee ultimately utilitarian, 
whioh oan be suitably combined with il and the following are some of thoee 
which have been carried out in India: 

Preoioe levelling for the determination of heighbe ; 
Tidal predictions and publioation of Tide Tables for forty-one ports 

between Suez end Singapore; 
The Magnetic survey ; 
Ohervatlon of the direction and force of grmvity ; 
Astronomioal obeervetions to determine latitude, longitude end 

time : 
Beirmographio end motoorologioal obrervationr eb Dehra DUn, 





C O N T E N T S .  

PREFACE--The hietory and work of the Survey of India. 
PAOR. 

PART 1. GENERAL. 
I. INTRODUCTION and SUMMARY - 1 
11. ABSTRACT O F  SURVEYS in each Province and State ... 5 

PART 2. GEODETIC WORK. 
111. ABSTRACT O F  GEODETIC OPERATIONS . . . .., 11 

PART 3. TOPOGRAPHICAL WORK. 
IT. ABSTRACT O F  TOPOGRAPHICAL WOEIC (wi th  Tables A, B 

and C). ... ... . . . . . . 15 

V. SCRVEY REPORTS, FRONTIER CIRCLE ... ... 3 1 
Summary - 
# A '  Survey Company ... . . . ... 3 1 
' E ' Survey Conlpany ... . . . . . . 34 
No. 18 (Air Survey) Par ty  ... . . . ... 36 

VI. SURVEY REPORTS, GEODETIC BRANCH- 
No. 1 Pnrty . . .  . . . ,.. ... 38 
KO. 20 (Cn~ltonments) Detachment ... . . . 39 

VII .  SURVEY REPORTS, EASTERN CI l tCLE ... . . . 42 
Sum~nary  - 
No. 4 Party ... . . .  ... . . . 4 2 
No. 5 Party ... . . . ... .,. 45 
No. 12 Party ... ... ... ... 4 i 

VIII .  SURVEY REPORTS, INDEPENDENT PARTIES  - 
No. 6 ( South India ) Pnrty . . . . . .  . . . 50 
No. 10 ( B u r l ~ ~ a )  Par ty  , . .  . . . ... 51 

I X .  SURVEY REPORTS, MISCELLANISOUB- ... . . . 53 

PART 4. MAP PUBLICATION AND OFFICE WORK. 
X. INTRODUCTION AND PERSONNEL 54 

XI .  PUBIJCATION8 AND ISSUES (with Trtblcs I, TI, 111, IV  and V) 56 
XI I .  DRAWING OFVICES ( p i t h  Tables VI,  V I I  and V I I I )  ... 64 

XIII .  PRINTING AND MISCE1,LANEOUS . . . . . .  ... 69 
XIV. MATHEMATICAL INSTRUMENT OFFICE . .. . . . 7 2 

ILLUSTRATIONS. 
R.&mgarh Hill,  Bilrpija State, C. P .  . . . . . . Frontispiece. 
A prinlnry Triang11l:~tion St,at.ion in t,he N ~ g n  Hill8 Afa8sm . . . Page 12 
A typical village ill the N i g a  Hillu. Asfianl ... 
" Jhum " Cl~ltivation in Assam . . . . . .  " ' ) 13 ... 
Party 11endqliarte1.s a t  R~ngiim8t,i, Chittagong Hil l  Tracts . . . 48 
On t,he march in Burma . . . ... ... ... 4 9 
Portion of a 1 -inch sheet,, 1935 . . . . . .  . . . 56 
Pinning 11p an original for photography, Photo.-Lithe. 

Office, Cnlcut,ta ... ... . . . ... i 0  

INDEX MAPS.-A. Modc1.n topographical surveys end compilation At end. 
B. Modcrn topographic~l  Rurveys ~ u d  revision 

Ry 10-years p ~ r i o d s  from 1905 ,.. . . . 9 t 

C. Maps pilldished 011 RCRIPR of 1 -inch and 4-inch 
t o  one mile . . . . . . ..a , t D. Maps p~~hlisl ied on scfiles of f-inch to one mile 

9 1  

E. India and Adjacent Countriem Ser ie~ .  1/M scale 
9 )  

F. Carte Internationale du Monde, 1 / M  scale ... 1 9  
Q. Sovt,hern Asia Beries, 1/2M ecale ... ... 

.I 



GLOSSARY. 

Scales are referred to  as follows:- 
( i )  by their representative fraction, e.g. "1/25,000", 

( i i )  for scales which are  multiples of 1/1,000,000-" 1/M scale", 
" 1/6M scale" kc., which mean " 1/1,000,000 scale", 
" 1/6,000,000 scale" kc., 

( i i i )  for scales smaller than  4 miles to one inch-" 50-mile scale ", 
"8-mile scale" kc., which mean "scale of 50 miles to one 
inch" "scale of 8 miles to one inch" kc., 

( i v )  for scalee of a n d  larger than 4 miles to one inch-"$-inch 
scale", "+-inch scale ", "4-inch scale", " 16-inch scale" 
kc., which mean "scale of + inch to one mile" kc., bc. 

Serial numbering of Survey of India mapa. 

Sheets 66, 78 kc. are sheets on the 1/M scale; 
Sheets 65 K, 78 F kc. are +-inch sheets; 
Sheets 65 K/N.W., 78 F/S.E., kc. are +-inch eheets; 
Sheets 65 K/1, 78 F/16 kc. are 1-inch sheets. 

The aystem of numbering is fully explained in the Indexes a t  the end of 
this report. 

Abbreviationa.-U. S. 9. denotes Upper Subordinate Service. 
L. S. 9. denotes Lower Subordinate Service. 
U. S. Officer denotes Upper Subordinate Oflicer. 
L. S. Officer denotee Lower Subordinate Oficer. 
P. L. 0. denotes Photo.-Litho. Oflice (Calcuttn 1. 
P. Z. Section denotes Photo.-Zinco Section (Dehrn 

Dan). 
D. 0. denotes Drawing Office. 
F. 0. U. 0. denotes "For Official Use Only ". 



SURVEY OF INDIA 

GENERAL REPORT 

1935 

From 1st October 1934 

To 30th September 1935 

INTRODUCTION AND SUMMARY. 

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

The Geodetic Report.  
The General Report.  

These reports cover the survey year, which ends on 30th September, 
except that Part  4 (Map Publication and Office Work) of the latter is 
for the financial year, which ends on 31st March. 

The Geotletic Rcport contains full details of all scientific work. 
The Genera,l Report includes an abstract of the Geodetic Report (in 

Pa.rt 2) ,  and full details of the survey operations of the ordinary field 
units ( P a ~ t  3) a s  well as drawing, map publication and instrument 
manufacture ( P a r t  4). Abstracts I1 and I V  ( v i d e  Table of Contents) 
summarize the detailed reports of Par t  3 and enable the reader to  select 
those which are of special interest, to him. 

The progress of " m,odernn (i .e.  aince 1905) t~pogrn~phical surveys 
made by t h i ~  Department, nncl compilations made from our own or other 
material, is illllstrated in 1nde.r A at the end of this report, while 
Iqzdex B indicates the obsolescence of modern surveys. The remaining 
indexes allow all the standard mapa ~ h i c l l  have been published up to 
date on the vnrious scales. I t  will be seen from I ~ u l e x  C that the areas 
within the Indian Empire which are blanli on I n d e z  A are actually 
almoet entirely covered by t~pogra~phical maps. These maps are how- 
ever from old material based on the old longitude of 1815, which was 
over 2 mile8 out, and are drawn in the old style; they are consequently 
excluded from Index  A. 

2. General. -Brigadier H. J .  Couchman, D.s.o., M.c., held the 
post of Snrvcyor General t h r o ~ ~ g h o u t  the year. Colonel S. W. S. Hamilton, 
r).s.o , ofsciated from 7th  Jnne, n.hil(> Brigwlier Couchman wa8 on leave. 

The poqt of As8istant 8urve.yor Gcneral W:LR filled by Major H. R. C. 
Meadc, r . h . ,  up to the d:lte of  hi^ death on 3rd December 1034 and there- 
nfter by Lt.-Colonel E. 0. Wheeler, M . c . ,  R . E . ,  except for a short period 
immediately after Mt~~jor Meade's death during which i t  was filled by 
Lt.-Colonel F. J. M. King, R.E. 



2 INTRODUCTION AND SUMMARY. 

3. The total cost of the Department for the year ending 
31st Xarch 1935, as compared with that of previous years, was as 
follows :- 

4. Organisation. No. 23 (Irrigation Surveys) Party was die- 
banded from 1st April 1935 when its work was placed in abeyance. 

The Photo. Zinco Section which was shown in the General Report 
for 1931-32 as transferred to  the Computing and Tidal Party, is now 
directly under the orcleru of the Director, Geodetic Branch. 

An Assistant Head Engraver was recruited from England and assum- 
ed charge of his duties from 20th October. 

A revise(1 scale of pay has been sanctioned, with effect from the 1st 
October 1935, for the existing members of the Upper Supervising Staff 
of the Workshop Establishlnent of the Mathematical Instrunlent Office. 

5. Notable events of the Survey year. 
Some interesting relics of Colonel Sir George Everest, C.B., F.R.S.,  

have very kindly been donated hy his family, and have been lotlged in 
the offices of the Survey of Iudin at  Debra Dan, where Sir George ~ p e u t  
the last ten years of his service. 

Qucttrt Et-crihquake.-- 
A eevere enrthtluake occurretl a t  Quetta a t  about 3 A.M. on the 3ls t  

May, resulting in the death of 4 lower suhordi~lates of ' E '  Compn.ny. 
Considering the severity of the enr th~~uake  ant1 the heavy lo.sses 

suetained by the civil populatio~l in the city, the personnel of  'E l  Corn- 
peny were fortunate in escaping with so few caeuelties. 

REMARKS. 

(4 I n c 1 u d i n g 
Rs. 1,21,330 
for English 
Charges (High 
Commissioner) 
on Stores, and 
1068 or gain by 
exchengo. 

( b )  I n c l u d i n g  
Rs. 1,08,290 
for do. do. 

+These figures 
are not finel. 

* Vide page 16. 

1 1932-33 1 1933-34 1 1934-35 

Rs. 

33,50,061t 

10,45~885t  

22,54,776? 

Square miles. 

Rs. 

34,25,357(b) 

12,65,341 

21,70,016 

Square miles. 

Groes actual cost ... 
Deduct recoveries ... 

Nett actual charges ... 

Total area of survey of 
sll kinde completed 

Rs. 

36,10,206(a) 

14,08,175 

- 

22,02,031 

Square miles. 

during the year. 43,683':' 43,216'" I I 51,678. 



INTRODUCTION AND SUMMARY. 3 

The office building was severely shaken and the walls cracked in 
many places. Plant and machinery were not seriously damaged, and were 
able to be used to print many urgent maps required by the various local 
authorities. 

Levelling near Hardimge Bridge for the Eastern Bengal Railway.- 
At the request of the Eastern Bengal Railway a detachment of 

No. 15 Party carried out some 3,700 linear miles of levelling i n  the 
vicinity of the Hardinge Bridge. 256 bench marks, 1,508 paklca points, 
and 15,569 spot heights were fixed (para. 115). 

The results for the area west of the railway line from Calcutta to  
Darjeeling were supplied to  the R.ailway a t  the end of February and for 
the area to  the east of tbnt line, about the middle of June. 

Traverse by Hunter Short Base in the Great Indian Desert.- 
Framework for detail surveys of 8,450 square miles in sheets 40 I 

and M, consisting largely of a desert of wind-blown sa.nd, was provided 
by means of traverse, utilizing the Hunter Short Base for the measure- 
ment of distances. 

Four main East-\\lest lines, each about 120 miles long, approximate- 
ly parallel and about If miles apart, were run between G. T. meridional 
triangulation series on either flank (para. 71). 

Boundary Survey.- 
At the request of the Agent to  the Governor-General, Eastern 

States, n part of the boundary between the Srinagar and Riimpur 
Tappas of Surguja State was dem:ircated, on payment. This boundary 
had been in dispute since 1869. (para. 93). 

Ezplortrtio7t.- 
An account by Captain F. Kingdon Ward of his exploration in south- 

east Tibet has appeared in the Journ:il of the Royal Geographical Society 
for November, 1934. 

Surveyor Muhammad Akram was deputed during April to accom- 
pany the Visser Himalayan Expedition, 1935, to  the Karakorsm. Khan 
Sahib Afrnz Gul Khan, a retired Class I1 Oficer, also joined the expedi- 
tion to assist in its survey work. 

Surveyor Muhammad Ayub Khan was again depnted fo r  a period of 
about 2 years from 1st July to  accompany Sir Aurel Stein in his Persian 
expedition. 

The results of the recol~naiesnnce surveys carried out in 1933-34 
by Surveyor Muhammad Ayyb Khan, who accompanied Sir Aurcl Stein 
in conr~ection with his explorations in south-west Persia, have been in- 
corporated in 1 /M Sheet No. 17 (SHIRAZ). 

Ezercises and Manoeuvres.- 
hlajor T. M. M. Penney, R.E., Officer commanding, 'E  ' Company 

took part in the Western Commnlld Exercise, 1934, in the capacity of 
Deputy Director of Survey&. 

An air survey exercise wa8 carried out near Nowshera by Wo. IS  
Party during February. which wa8 attended by certain H. A.  oficera of 
the Northern Command, by the Comn~andant School of Artillery in India 
and by Lt,-Colonel 0. Slater, M.C., R.E., Officer Commanding 'A '  Corn- 
P*='Ya 



4 INTRODUCTION AND SUMMARY. 

Extracts from the report on this exercise, by Captain D. R. Crone, 
R.E., Oficer in Charge, No. 18 Party, will be published in due course. 

Air Survey.- 
At the request of the Calcutta Corporation the survey of 14 square 

miles was undertaken in connection with the Kulti Outfall scheme 
(para. 80). 

' 
At the request of the Commissioner and the Municipal Board, 

Nagpur, the survey of about 30 square miles in and about Nagpur City 
and Civil Station has been undertaken using a combination of air and 
ground survey methods (para. 93). 

Deputa t ion  of O$icers.- 
During the year, 1s t  Class Surveyor Muhammad Khan and 

Muhammad Ayub Khan were deputed respectively to accompany the 
Visser Expedition, 1935, to the Barakoram and Sir Aurel Stein's Persian 
Expedition, 1935. 

Lectures.- 
The students of the Senior Division of the Staff College attended a 

lecture and demonstration in the office of ' E '  Conlpany a t  Quetta on the 
29th October. 

Adven tures  a n d  Casualties.- 
The Surveyor General deeply regrets to record the following 

deaths :- 
Mr. L. F. Everest, M.B., L.L.D., (Cantab.), Barrister-at-Law, the 

eldest son and last lineal descendant of the late Colonel Sir George 
Everest, c.B., F.R.S. ,  who died in London on the 1st April in his 82nd 
year. 

Major H. R. C. Meacle, I . A . ,  Assistant Surveyor General, who was 
killed in an aeroplane accident at  Birati, near Durn Dum, on 3rd 
December. 

Mr. N. N. Banarji, M . A . ,  B.L., Registrar, who died in Calcutta on 
the 8th June after a brief illness. 

Mr. 0. C. Ollenbach, late Deputy Superintendent (Class I), who 
died a t  Mussoorie on the 6th July. 

Mr. H. P. D. Morton, late Superintendent, who died a t  Southampton 
on the 7th Novemher. 

Mr. R. P. Ray, B . A . ,  late Extra Assistant Superintendent, who died 
at Dehra Dan on the 12th July. 

Captain J .  O'C. Fitzpatrick, late Extra A ss i~ tan t  Superintendent, 
who died a t  Gloucester on the 2n(l Novemher. 

Rai Sahib Narendra Nath Mukheyji, late Heed Assist;~nt, Surveyor 
General's Oftice, who dicd at Calcutta on the 22nd February. 

Mr. Abdul Mqjid, late Sub-Assistn,ut Superintenclent, who (lied at 
Dehra Dan on the 27th Octotmr. 

Mr. Ab~lul Cthafnr, late Sub-Assistant Superintendent, who died at 
Bangalore on the 12th August. 

Mr. Kaclir Baksh, late liead As~int~nnt, (4eotletic Branch Office, who 
died a t  Ilehra Dan on the 18th Novemher. 

18 Lower Subordinates and 11 inferior servants died during the year 
under report. 
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Distinguished v,isitors.- 
His Excellency Sir Harry Haig, I:.C.S.I., c.I .E. ,  I.c.s., Governor of 

the United Provinces, visited the Geodetic Brit~lch Office a t  Dehra Diin 
on the 11th April. 

The Hon'ble Sir Kunnar Jagtlish Prasi~d, ~ t . ,  c.s.I., c . I . E . ,  o.B.E., 
Hon'ble Member, Eclucation Heaitli and Lalids visited the Survey of India 
Offices in Calcutta on the 18th February. 

The 5th term Gentlemen Cadets of the Indian Military Academy 
visited the Geodetic Erailcll Ofices on the 31st May. 

6. Appreciations and Awards. 
Tl~eir  Mujesties' S i l ~ e ~  Jubileg lrredals were awarded to  59 o5cers  

and subordinates of the Department. 
His Excellency the Viceroy and Governor-General has been pleased 

to confer the title of Rai Sahib, as a personal distinctiol~, upon Mr. Raj 
Bahaclur Mathur, B.A. ,  Ext r~ t  Assistant Superintendent, Survey of India. 

The following is an extract from the Report by the G. 0 .  C. in C. 
Western Command on training carried out in the Western Command 
during the individual training period 1934 :- 

' E ' Survey Company. 

I1 'El Survey Company co-operated during the year both with 
StilfEr and R. A. and did valuable work. I 113uch appreciate the way in 
which this unit assists training in every way possible, and the response 
they give invariably to  all requests for their assistance." 

The Superintendent, Government Fruit Research Station, Chau- 
battia, Riinikhet, has written to the Director, Geodetic Branch express- 
ing his appreciation of the satisfactory manner in which the survey of 
the Government Gardens was done by No. 20 Detachment. 

Mtcthen~utical Instru??~cnt O f i c e . -  
Among other special manufactures were the following :- 
An improvecl n,nd more robust type of clinometer has been evolved 

by the M:~the~natical I~istrunient OAice and is under test. Fixed instead 
of folding vanes are utilized, and i~llprovements have been made in the 
levelling arrangelaen ts. 

One Pilot gauge was niade up and supplied to the Principal, Bengal 
Engineering College, Sibpur. 

One new Huntor Short Ease nppal-atus conlplete was made and sup- 
plied to the Director Geodetic Granclr. 

Five 36-inch ciurnlumin tree calipers, with cases, were made and sup- 
plied to various Pore8t Officers. 

I n  an Essay lieview of the work of the Calcutta School of Tropical 
Medicinc the followino pnr:igrnph appears :-- 

". " In  this connect~on olio 111rlst pay ~poci :~l  tribute to  the work of 
the Mnthc.lo:atic:rl- Tr~str~inleiit Oftico of the Slirvey of India. This 
Jlopnrtll-rc~lt t.ver ~ i n c e  the School st'ilrtecl h:rs been of invnlut~ble assistance 
in repairing ir~strn~neutcl, devising nchw :~pp:lratns, and tackling laboratory 
problems. ''he Superil~tendent irrny alrnost be included as an honorary 
member of the staff of the School ". 



7.  Personnel.-Casualties, retirements, promotions and other 
changes were as follo\vs :- 

Class I0ficers.-Blessrs. V. W. Morton, E. A. Meyer and P. Simpson, 
granted leave preparatory to retirement. 

Dr. J. de Graaff Hunter, c.I.E., M . A . ,  s c . ~ . ,  F.R.s., ~ . ~ n s t . ~ .  and Lt.- 
Colonel A. H. Gwyn, I.A., retired. 

Majors L. H. Jackson, I.A., and E. A. Glennie, D.s.o., R.E., promoted 
to  be Lt.-Colonels. 

Captains G.  F. Heaney, R.E., and G. H. Osmaston, M.C., R.E., promoted 
to  be Alajors. 

Lieutenant R. IT. Sarns, B.SC., R.E., promoted to be Captain. 
Major H. R. C. Meade, I . A . ,  killed in an aeroplane accident. 
G~izernl Central Services Class I.-Mr. S. Woodhouse, Superinten- 

dent, Mathematical Instrument Office, granted leave preparatory to  
retirement. 

Class II  O@cers.-Rai Sahib A. K. Mitra, retired. 
Miscellaneous c~ppointments, -Generctl Central Services Clnss 11.- 
Mr. R. C. Malcolm, appointed to officiate as Superintendent, Mathe- 

matical Instru~llent Office. 
Mr. J .  B. Chorlton, invalided. 
Mr.  F. E. Selfe, appointed Assistant Head Engraver. 
Mr. N. N. Banarji, M . A . ,  B.L., Registrar, died. 
Mr. G. M. Dhara, appointed to officiate as Registrar. 
L7pper Subortlincrte 0flcers.-Messrs. L. D. Joshi, Jagannath, 

Muhammad Siddik and L. hl. Ganguli retired. 



11. ABSTRACT OF SURVEYS IN EACH PROVINCE 
AND STATE. 

8. The prime duties of the Survey of India are geodetic, topo- 
graphical and geographical, but the depart,ment 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 settlement surveys as required. 

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

Air Surveys. 
Boundary Surveys. 
C~dastral Surveys. 
Cantonment and City Surveys. 
Correction Surveys. 
Exploration. 
Forest Surveys. 
Framework. 

Geodetic. 
Levelling. 
Miscellaneous. 
Rai lw~y Surveys. 
Riverein Surveys. 
Special Surveys. 
Topographical Surveys. 
Training. 

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

9. Ajmer-Merwara. 
Framework. Traversing and levelling for Cantonment surveys of 

Nasiriibgd (p. 41). 
Geodetic. Latitude at  4 stations (p. 12). 

Longitude at 4 stations (p. 12). 
10. Assam. 

Geodetic. Primary triangulation on the south side of thc Assam valley 
from Gauhgti to  the Niiga Hills (p. 13). 

Toporpuphic'al surveys in Lushai Hills district (p. 47), and in Mnnipur 
State (p. 47). . 
11. ~aluchistin. 

F~antework. Tri:~~lgulation in Sibi district and Knliit State (p. 35). 
Traversing in Zhob district (1). 35). 

Geodetic. Ltltitl~de at  33 stations (p. 12). 
Longitude a t  32 stations (p. 12) .  

Tupugraplrical surz;c?ls in Sibi and Zlrob district8 ant1 Kalat State (p. 35). 
12. Baroda. 

Franteu~ork. Original and revi~ion triangulation ill the d i~ t r ic t  of Kadi 
(p. 39). 

Geotlelic. Gravity a t  2 stiltion6 (p. 12). 
13. Bengal. 

Air  surcey Kulti Outfnll area, Calcutta (p. 48). 
C(rntonn~ent! ~ ? I T ? , P ? / R .  R O  6urvey of Burrackpore Cantonment and 

I~lrnporc Orclnnnre F:~ctory Li~ntls (p. 4 0 ) .  
Frumezcork. Trinngulation and travcrse in Chittagong district and Cllitta- 

gong Hill Tracts (p. 47). 
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Levelling. Precise levelling from Diniijpur to  Purnea. Revision of precise 
levelling from Chittagong to Akyab (p. 14). Secondary and tertiary 
levelling in Pfrbna and adjoining districts in connection with the 
protection of the Hardinge Bridge (p. 53). 

Topographical surveys in Chittagong Hill Tracts (p. 47) and in Chitta- 
gong district (p. 52). 
14. Berar. 

Levelling. High precision levelling from Akola to  Thiinegaon, of the 
new geodetic level net (p. 13). 
15. Bihar and Orissa. 

Correction surveys in Puri district (p. 50). 
Framework.  Triangulation and traverse in Angul, Rhiigalpur, Darbhanga, 

Monghyr, Muzaffarpur, Patna, Purnea, Sambalpur, and Santil  
Parganas districts (pp. 44, 46). 

Geodetic. Latitude at  25 stations (p. 12). 
Longitude at  16 stations (p. 12). 
Ctravimetric observations (Gravity gradient) a t  61 stations 
(P. 12). 
Magnetic observations a t  29 stations (p. 13). 

Levelling. Precise levelling from Bagaha to  Ghgzipur, (being a portion 
of the line Bagaha to Sironj) and from Din5,jpnr to  Purnea, in 
connection with cli~turbances caused by the earthquake of 15th 
January 1934 (p.  14)  

Topograph,ical swrzreys in Darbhangil, Gaya, Monghyr, Muzaffarpur, Patna, 
Sambalpur and Siiran dietricts (pp. 48, 45). 

16. Bombay. 
Geodetic. Gravity a t  3 stations (p. 12). 
Levelling High precisiorl levelling from Bon~bay to  Surat, part of the 

new geodetic level net (p.  13).  

17. Burma. 
Frameuiork. Trian,nulabion and travtbrse in Akynh dist,rict and the 

Arnknn Hill Tracts (p. $ 7 ) .  
Triallgulatio~~ an11 traverse in liy:tukse, Mandalny, M~iktila,  

Ssgaing and Tnrnc~thiu c1i~tric.t~~ and t l ~ e  Northern and Southern 
Shnn States. Suppleiner~t:~~-y t~.iarlgulation iu Akyab district 
( p  5 2 ) .  

Levelling Revision of precise levclling from C!hittnKong to Akyah (p. 1 4 )  
Topog.rnphiractl ~21,rvey.s in A k y a h .  4 l i n t ~ ~  nnrl Pnkokku tlistrict~ : ~ n d  the 

Arnknn Hill Tract)s (p .  . i3 )  anc1 in Chin Hi119 district (pp 47, 52).  

18. Central India. 
F~amezr~ork  Revision- triangulation in the MBlw:\ Agency sncl in Irlclore 

and .Jnorn States (p  39).  
Q ~ o d e t i c .  Lstitllrle a t  11 .;tntion~ ( p  1'7). 
T ~ ~ ~ ) ~ / r r t p J i  6r.d R 7 / ~ 1 ' 1 ) @ 1 / . ~  in  Inelore. Kl~ilrl~ipur,  ancl I:;i,jfi:~rll  stilt,^'^ (p. 38) 

19. Central Provinces. 
A i r  surar?y. Traverse :I ~rcl pnstpnintinq in N ~ g p r ~ l .  (p (46 ) .  

J'ramelrv~rk. Tri~vc5rsirig a11c1 Ievplling for C:IJI~ nn111en t Rnrvey 01  
.Jtihhulpore (p.  SO) ; triangu1:~tion nnd traverfie in Bilhspur and 
Raipur dietricts (p. 46). 
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Geodetic. Latitude ;lt 14 stations (p. 1:'). 
Levelling. High precision levelling from Akola t o  Thlnegaon, portion of 

the line Dhiilin to Nagpur, of the new geodetic level net (p. 13). 
Top0,qmphicccl surveys in Biltispur and Raipur districts (p. 46). 

20. Eastern States. 
Correction surveys in Nayigarh State (p. 50). 
Framework.  Triangulatio~l and traverse in Baudh, Giingpur, Kiilahandi, 

Patna, Raigilrh, Ra,iriikhol, Sakti, Sgrangarh and Sonepur States 
(P- 46). 
Triangulation in Bastar and Kllahandi States (p. 50). 

Miscellaneous. Demarcation of the boundary between Srinagar and 
Rlmpur tappzs of Surguja State (p. 47). 

Topographical  surve?ys in Raigarh, Sakti and Siirangarh States (p. 46). 

21. Gwalior. 
Framework .  Revision triangulation in Gwalior State (p. 39). 
Geodetic. Latitude at  5 stations (p. 12). 

Longitude at  5 stations (p. 12). 
Topogrup/~ica l  surveys in Gwslior State (p. 38). 

2 2. Hyderabad. 
Geodetic. Latitude at  8 sta.tions (p. 12). 

23. Madras. 
Framework.  Triangulation in Viza.gapatam district (p. 50) and in 

Ganjam district (pp. 46, 50). 
Topographical survejjs in Gaqjiim and Bizagapatam districts (p. 50). 

24. N. W. F. Province. 
A i r  surveys in Tiriih and Mohmand Tribal territory, North Wazirietan 

Agency, Khyber Agency and in Peshfiwar and Kohl t  districts (p.  36). 

25. Punjab. 
Correction surve?js in Amritsa,r, Hoshiiirpur, Jullundur and Ludhilna 

districts (p. 32). 
Framework .  Triangulation and traversing in Dera Ghiizi llhiin district 

( P  32). 
Settlement traverse in LGngra district (p. 33). 

Topographical suqlve?/s in Amritsar, Ferozepore, Jullundur. Kiingra, 
Montgomery, ACultiin and Mnzaffargarh district8 (p. 31). 

26. Puniab States. 
C o r r ~ c t i o n  R?L~'?,R?JR in Ihpiirthala State (p. 32). 
Framework.  Triangulation and traversiug in Bahzwalpur State (p. 32). 
TopograpIt,i,cml sur,)e?,s in Rnh5walpur, Chamba. Faridkot, Kalaia and 

Mandi Stnates (p. 31). 

27. Rajputana. 
Framework .  Trian5ulation in Bilcaner State (p. 32). 

Originnl and revision triangulation in Bikauer, Diingarpur, Jaisalmer, 
Jhdawiir, .Jodhpur, Udsipnr, Piilanpur, Partiibgarh and Tonk States. 
(p. 39). 

~modeiir .  ' ~ a t i t u d e  at  22 stntions (p. 12). 
Longitude nt 21 stations (p. 12). 
Gravity n,t 12 utations (p. 12), 
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Topographical szo.ue?js in Bikaller Stilte (p. 31), and in Jh&lawsr, 
Jodhpur, Kotah, Udaipur, P~l;l.npur, Sirohi and Tonk States (p. 38). 
28. Sind. 

Framework. Triangulation in Upper Sind Frontier district (p. 35). 
Original and revision triangulation in Thar Piirkar district (p. 39). 
Traverse by Hunter Short Base in Sukkur district (p. 39). 

Geodetic. Latitude a t  7 stations (p. 12). 
Lonetude a t  7 stations (p. 12). 
Gravity a t  1 station (p. IS). 

Topographical su?*veys in Upper Sind Frontier district (p. 35). 

28. States of Western India. 
Framework. Original and revision triangulation in the Sabar K ~ n t h a  

(formerly Banss Kintha)  Agency (p. 39). 
Geodetic. Gravity a t  15  stations (p. 12). 
Levelling. High precision levelling from Lakhpat (Cutch) to Buhiira 

part of the new geodetic level net (p. 13). 

30. United Provinces. 
Cantonment surveys .  Re-survey of Bareilly, Dehra Utin and Naini Ta1 

Cantonments and Sahiranpur Remount Dep6t (p. 40). 
Framework. Traversing for survey of Chaubattia Government Orchard 

(P 40). 
Geodetic. Latitude at 24 stations (p. 12). 

Longitude at 22 stations (p. 12). 
Levelling. Preciae levelling from Bagaha to Ghiizipur, (being a portion 

of line Bagaha to  Sironj) in connection with disturbances caused by 
the earthquake of 15th January 1934 (p. 14). 

Special surveys.  Original survey of the Chaubattia Government Orchard 
on the 32-inch acale (p. 40). 

Topographical su rveys  in Ballia district (p. 43). 



PART 2.-GEODETIC WORK. 

111.-ABSTRACT O F  GEODETIC OPERATIONS. 

Lt.-(:olo~lcl C .  31. Thompsorl, LA.,  to 20-10-34. 
DIRECTOR :-{ Colonel C. G .  Lewis, o.B.E., from 21-10-34. 

31. General.-Besides geodetic work, the Director, Geodetic 
Branch, adrrlinieters a t  Dehra Diin No. 2 Drawing Ofiice, the Forest Map 
Ofice, a Printi71g Section and a Photo.-Zinco. Section) whose work is re- 
ported in Part 4 of this report, and also the following survey operat,ions, 
which are reported in other parts of the General Report :- 

Levelling carried out in aid of special engineering projects, 
(para. 115). 

Topog~aphical Survey carried out by No. 1 Party (paras. 69-72). 
Cantonment Surveys (paras. 73-77). 
The ?'raining School was closed during the year under report. 
32. Geodetic.-Purely geodetic operations include miscellaneous 

computations and research, preparation and publicatiou of records, ob- 
servatory work (astronon~ic~~l ,  magnetic, seismological and meteorolo- 
gical), the measurement of geodetic bases, principal triangulation, geode- 
tic levelling, precise latitudes, longitudes, azimuths, gravity determina- 
tions in all parts of India, and predictioii of tides a t  41 eastern ports 
between Suez and Singapore. 

These operations are fully described in the annual Geodetic Report 
of the Survey of India. The following is a brief abstract of the geodetic 
operations described in the Geodetic Report of 1935, which contains 
complete index maps and detailed results. 

33. Observatory Section.-Bi-weekly time observations werie 
continued with the shutter and motor transits and a record of the longi- 
tude of Dehra Diin maintained by the reception of wireless time signals 
from Bordeaux and Rugby. 

Shortt Clock No. 34 was in use throughout. 
The usual magnetic, seismographic and meteorological observations 

were undertaken and various instruments adjusted, cleaned and 
repaired. 

84. C o m p u t i n g  Section.-The Computing Section has been 
largely employed on colnputations connected with field observations for 
latitude and longitude (see para. 36 below). The adjustment of minor 
triangulation in 1/M 29 and 30 has been completed and that of Persian 
sheets is in hand. 

Hypsolnetric heights from observations by Mr. G. Sheriff in the 
Himlilayan regions of A R R R ~  and Bhutiin have been computed. 

The computations of Poo~la base extension and Padag base extension 
triangal:i tiona were completed. 

Geodetic Report 1934 and Handbook of Topogmplty Chapters I1 
and VII, havo 1)een edited and printed a t  Deltra Iltin. 

Two Indian triangulation pamphlets and addenda to 8 others have 
been compiled and printed. One secondary levelling pnulphlet has been 
reproduced hy gestetner. 
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35. Tidal Section.-The tide-tables of the Indian Ocean for 1935 
for 69 ports were prepared i ~ n d  published in October 1034, and advance 
predictions for  1 4  ports for 1936 were despatched in October 1934 to 
the hydrographic departments of the U. K ,  United States and Japan 
for inclusion in their tide-tables. 

Automatic registrations were colltinuecl ; ~ t  M e n ,  Kariichi, Bombay, 
Colombo, Trillcomalee (up to 15th January 1934), Dublat (up to 31st 
March 1934), Iiidderpore and Rangoon. In addition, observations of 
high and low water on tide-poles during daylight only were continued a t  
Bliiivnagar, Chiindbgli !up to 31st March 1935), Chittagong and Akyab. 
The tidal observatories a t  Rangoon (Rlay 1934) and Boinbay (May & 
July 1934) were inspected by the port authorities. 

36. Latitude and Longitude.-(Yo. 14 Party).-Observations 
for latitude and longitude were mutle along 3 cliff'erent series, running 
east and west and counecting the work done in previous years and ex- 
tending from the Burma-Siam to the Perso-Baluchistiin frontier. The 
tirst series considing of 39 stations, at  2 of which Geodetic values only 
were determined, was observed by Capt. Bomford, R.E. and extended from 
the Perso-Baluchistiin frontier to Reti in Sind. 

The second series of 57 stations, observed by Rai Sahib R. B. Mathur, 
B.A., was continued from near Riinchi in Bihar sud Orissa to  Ajn~er where i t  
joined the meridional series along longitude 75" observed in 1930-31; 
the third series of 11 stations, also by Rai Sahib Mathur, was observed along 
latitude 28" starting east of Ratangarli froin a station of the 75" meridio- 
nal series and extending westwards to ,join up near Uperthal H. S. in 
Jaisalmer State with the work done by Lt.-Col. E. A. Glenuie, D.s.o., R.E. 
in 1930-31. The personal equations of the observers were determined 
by comparative observation0 at Dehra Diio before and after the field 
work and in the second and third series, by an additional check at the 
Fyziibad Longitude station. Them observations extend the section of 
the geoid westwards from Hiinchi to the extrenle west of India. 

Observations for latitutle were made at 34 stations in a north-south 
alignulent along the great llreridional arc fro111 near Hyderiibiid (Deccan) 
to Dllolpur State, thus connecting the geoidal section of last year and 
that of 1930-31. The systonl of work anrl the ilistrumerite used were the 
same as in the previous year. 

The observers were Mr. B. L. Oulatee, M . A .  and Co~rlputer J. B. 
Jlathur for 26 and 8 stations respectively. 

Latitude was also determined at 11 stationti by Cotnputer J. B. 
Mathur along the western flank of the Hurilaong n~eridional series, which 
lie0 near the clisturherl area of the BihHr earth(1uake 

37. Gravity Observat ions.-(KO. 14 Party).-Observations to 
cieteruiine the force of gravity were iu:ule at  8 ~ t a t i o r ~ ~  in Hgjputkna and 
Ajmer-hI'lerw:ira, :3 ill Bikauer State, 3 in Bornhay Presitlency, 1 in Sincl, 
2 in Borods State, :3 in Cutch State, 2 in CAu-jriit State8 Agerlcy and 10 in 
States of Western India. The observer was Mr. 31. N. A. H:~sbmie, B.A. 

Observations with an Oel-tling CJra(liometer to deteri~iine the gravity 
gradient were made at 61 stationa. The work consistetl of a single 
traverse line running south from the Xeyal boundury about 4 r~iiles east 
of Raxaul peet Motihsri to Clllpra on the C:,~iige~, thus 1)assing through 
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a part of the earthquake area close to  the epicentral tract. The 
observer was Mr. M. N. A. Hashnlie, B . A .  

The observations were undertaken to  ascertain whether geophysical 
rnethods would give any positive indication of any fault o r  other geoloaical -. 
structure in tlle bed rock underlying the alluvium in the epicentral reglon. 

38. Magnetic Observat ions.-(No.  14  Party).-Observations 
for magnetic declination, dip and l~orizontal force were made by Mr. 
Shyam Narain, u.sc. a t  29 stations on a line running due south from 
near Raxaul past blotihgri to Kesariya. This was :in attempt to  obtain, 
by a geophysical method, positive information of any geological structure 
underlying the alluvium associated wit11 the earthquake. 

39. Triangulat ion.-(KO. 1; Party).--During the season 1934- 
85  prilnery triangulation on the south side of the Assam Valley was 
carried out to  replace the rnajor portion of the Assam Valley Triangula- 
tion of 1867-78 (Series No. 55), the old work being of insufficient 
accuracy for extension. 

The new series started from stations of the Assam Longitudinal 
series west of Gauhiiti and extended eastwards through the Mikir Hills 
to  the Niiga Hills series about Golaghiit, utilizing most of the old 
stations of the original Assat11 Valley series. Thence a new series was 
observed running north-east through adtrlinistered Niiga territory as far 
as the Namtiali base (measured in 1933-34). 

Iu  all, observations were made i ~ t  30 stations using a Wild precision 
theodolite throughout, the average triangular closing error being 0" -48. 

The observations at  the starting stations west of Gauhiiti disclosed 
considerable differences when compared with angular values of the 
original work, indicating either a shift of one or more station marks or  
more probi~bly a general moren~ent due to seisnlic action. Further 
observi~tions will be extended westwards next season in order to effect a 
satisfactory junction with the old series and to  determine if possible the 
cause of the disturbance of the stations. 

40. Levelling.-(KO, 15 Party).-High Precision.-Out of the 
total length of 15,800* ~uiles of levelling of high precision required for the 
new geodetic level net of India, 272 miles were completed during 1934-35, 
making a total of 9,055* miles completed up to  date. 

During 1934-35, 428 miles of ~ i n g l e  levelling on the high precision 
system were carried out as follows :- 

In f o r ~  direction only. 
In  the Central Pro\~inces.-Akola-Thiinegaon ... 118miles. 

In back direc t iow,  only. 
In  the Bombay Presitlency etc.- 

Bombay-Surat . . .  . . . 170 miles 
Ruhiira-Unhia T i ~ r ,  Lakhpat-Nakhtarlna G4 ,, ... 234 ,, 

Mota. 
177, both t l i ~ c c t i o n s .  

In the J301nbay Presidency etc.- 
Lakhpat-TJnhia l'iir ... . . . 3s ., .,. 76 ,, 

Totnl ... 428 miles. 

*Line lOlA Sukkur to  Hyderitbiid ha@ been treated ae seco~~dnry  11ev1n.g beeu excluded vide 
Cieodetio Report Vu1. TI1 page 100. 
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Precise Le~le1ling.-The line of precise levelling Chittngong-Magwe 
executed in 1932-33 for the Indo-Burma connection, revealed that Mean 
Water Level a t  Akyab was 4.73 feet below Mean Water Level a t  
Chittagong and that Amherst WiLY 0.84 feet above Mean Water Level 
at  Akyab. The liltter discrepancy of 0.84 feet, being reasonable, was 
adjusted between RIinbu and Akyab. An error of 3 feet or so was 
however suspected between Chittagong and Akyab and this portion was 
therefore relevelled by single levelling; as expected, an error of 2.4 feet 
wns found about 60 lniles north of Akyi~b. 

Precise levelling from Dinsjpur to  Purnea 92  miles and from Bagaha 
to Glliizipur 163 miles (the latter to be eventually extended to Sironj) 
were executed to determine how the bench marks at  Bagaha and Purnea 
had been affected by the earthquake of 15th January 1934. Neither 
Diniijpur on the alluvium of Bengal, nor Sironj on the stable plateau of 
Central India are likely to have been affected by the earthquake. 

Reports of secondary and tertiary levelling will be found under 
part I X  of this report (p. 53). 



PART 3.-TOPOGRAPHICAL WORK. 

1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

41. The following tables indicate the progress achieved to  date in 
the top0graphica.l survey progranllne assigned to the Department in 
1905 and give details of the work done in the year under report. 

Table A shows the area of survey completed on various scales since 
1905, as well ns the approximate balance which remains to  complete 
the contoured topographical survey of India. The figures which were 
entered in the report for 1930-31 were found on re-examination to  be 
inaccurate, aud to  be incapable of calculation by 5 year periods for 
separate scales; consolidated figures from 1905 to 1930 are therefore 
given. 

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

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

The cost, shown for mapping and computations are those incurred 
in the party etc., offices only, except where otherwise stated; publication 
charges, if required, may be ascertained from the Director, Map Publi- 
cation, a t  Calcutta. 

42. Progress. In the second page of the preface to this report 
will be found a brief outline of the scope of the topographical surreys of 
the department. The hopes exprefised in 1905-that modern maps 
on the 1-inch acale would be available for the entire Indian Empire 
within 25 years-are still far from realization in 1935, just over half 
the total nrea of India having been completed on that scale. In  1913, 
when it was realized that for various reasons it would be impossible to  
complete the 1-inch surveys in the time allotted, a scheme for the reduc- 
tion of the scale of survey in the less populous areas was sanctioned 
by the Secretary of State. 

In spite of the reductions in scale however, only two thirds of the 
country is as yet covered by modern maps. The tender~cy to revert t o  the 
I-inch scale in special circurnst,ances, fiuch as in areas of more thil11 ordi- 
nary military, geological or enginecring importance, th r  necessity which 
frequently arises to resurvey on the 1-inch scale areas already surveyed 
on smaller ~ c a l e ~ ,  as they grow in importance, the necessity for the com- 
paratively frequent revision of existing surveys in the more populous 
areas and l ~ q t l y  but by no means least important, the recent urgent 
necessity for economy; nll these frtctor~ 11ave conspired to delay still 
further tlic. completion of thc propnlnnie evcn as amended in 1913. 

Original RurveyR since 1931, the year of ret,renchment, have been 
carried out nt the rate of about 39,000 ~ q .  miles per annum; on this 
ba s i~ ,  some 16 years are still required to complete the programme, 
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The present position of  the mapping of Inclin is shown in the first 
two Index A i q s  a t  the end of this volume. 

Table A.-Progress of Topographical Surveys since 1906, 

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

Survey years. 

1905-30 . . . 
1930-34 . . . 
1934-35 

TOTALS. 

Sq.  nti les.  

1,035,834 

166,507 

I-inch nnd 
larger ~cnles .  

Sq. nliles.  

861,723 

113.545 

49.187 

1,251,528 

633,159 

I 
19.434 29.753 1 ...... 

I 

3 and *-inch 
scales. 

2 and f -inch 
scales. 

Total prottramme 

Totals to 1935 ... 

( 1.88rl.687 

S q .  ~ t ~ i l e s .  Sq. 7uiles. 

, 156,125 17,996 

994.702 ( 230.897 1 25.929 

45.019 7,943 

npproxinlntelg I 1 nppror i?nnte ly  opprorinrnte2y 
:'20,000 11 0,000 

I i 
Balance  r e r n a i r ~ i ~ l g  300,000 
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V.-SURVEY REPORTS, FRONTIER CIRCLE. 

43. S u m m a r y . - T h e  uuits :~dininistered by the  Frontier Circle 
were LA' and ' E l  Comp:~nies, S o .  I S  P~11,ty. S o .  6 Drawing Qffice ancl 
No. 23 Party up to  i ts  clishandment on 1s t  April. 

44. Training.-Two Class I Oficers on probation received train- 
ing in air survey. 

Eleven soldier surveyors were under training in ' A '  Company 
during the field season, of whom two reverted t o  them regiments. 

45. Special .-The Officer Corumandingl ' E '  Sur.vep Company, 
took part in the Western Command Exercise held around Qurttn between 
22nd and 24th October 19:34. I lu r i t~g  the  yetlr the Staff' College senior 
students visited his office for brief lectures, and deu~onstrations of map 
making nncl reproduction. 

' E '  Survey Cornpany was severely affected by the  disastrous Quetta 
Earthquake which occurred on 3 l s t  .\I ay. Four members of the Com- 
pany lost their lives in the city and the  of-lice building was rendered 
unsafe for further occuprition. 

46. Areas Surveyed.- 
580 sq. miles O F  triangulation. 

80  linear miles of tr:aversi~ig. 
12 Iine:~r miles of cnntounlent boundary traverse. 

100 linear miles of sett le~nent traverse. 
6,228 sq. n~i les  of &-inch original survey. 
1,790 sq. n~i les  of 1-inch original survey. 

2 6  sq. miles of 1-inch original survey (triangulated and 
photographed from the air). 

168 sq. miles of 14 -inch resurvey. 
3 scl. miles of 16-inch resurvey. 

4.34 sq. miles of 1-inch resurvey. 
257 sq. miles of 1-inch supplementary survey. 
'i6"iq. rniles of 1-inch revision survey. 
1-inch correction surveys of 6 sheets. 

By No. IS (Air ,S?C~?~P?/)  Y(brt!j.- 
388 sq. u~iles colnpiltd (original ~ u r v e y ) .  
383 sq. miles compilrd (revision survey). 

'A9 Survey Company. 

Mr. W. H .  Strong. a! R . K . .  t o  1-1.35. 
O f i c e ,  Cor,ll~n~1~2i7,q.- Lt -COIO~CI  0. s l : ~ t ~ r ,  h f . ~  , R.R., from 2-1-35 t o  3-8-38. 

Ijic~it. C .  A. Ridrllc, R.e., f r c~ tn  4-8-36, 

47. General.-'l'he party coritil~ued surveys in Feroxepore, 
Jullunrlur, Kiingl-a, &Iontg,.o~~lery. Moltiin it l i ( l  hluz;lfT:~~.garh districts and 
in Bah%walpur, Chn~nbn, Fi~ri , lkot ,  T<alsi;i, ant1 Mancli States of the Punjnh 
and in Bikaner State of Hiijputlna. 
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I n  addition, correction surveys were carried out in Amritsar, 
Hoshiiirpur, Jullundur and Ludliiiina districts :ulcl in Kapfirthala State 
of the Punjab. 

Triangnlation and traverse for next season's suri7ey were carried out 
in Dern GliBzi Kl~Fbn district and Bahiiwtilpur State of the Punjnb. A 
small area in the neighbourhood of Bili,~ner City \r:Ls also triarigulated 
t o  provide a framework for a specii~l survey oE that city. This survey 
was completed during the year under report. 

Towards the end of the field season a traverse camp was formed 
for  fixing points for a settlement survey shortly to  be undertaken in the 
K ~ n g r a  district oE the Pu~i~jab. 

Field heiidqunrters opened a t  Ferozepore Cantonment on 16th 
October and closed on 15th April. 

48. Personnel . -The average strengtll of the Company during 
the year was one Class I ,  3 Class 11, 6 U. S. Oficers, 28 surveyors, 
1 traverser, 1 dri~ftsnlan, 6 conlputer.;, 3 clerks ail(1 18 soldier surveyors. 

Messrs. 0. D. Jackson (Clnss 11) and Jlilx,~tthr Husain (U. S. S.) 
joined 'A' Comp:~ny from S o .  23 Party rinil $13 18 Party respectively 
in October and Mr. E. R. Wilson, B . A .  (Class 11) ill December. 

Mr. Mohd. Najiamuddin, B.A. (Clnss 11) was t,r,~n-ferred to  'E' Con~pany 
in December and Jlessrs. W. H. Strong, M.B.E.  (Ciass 11) and Muz:lffar 
Husain (U. S. S.)  t o  KO. 6 Drawing OlEce in Janual y and June respectively. 

49. Areas Surveyed.- 
580 scl. u~iles of triangulation. 

80 linear miles of traversing. 
100 linear miles of settlement traverre. 

6,228 sq. miles of +-inch original sun-ey. 
1,789 sq. miles of 1-inch original survey. 

168 sq. miles of l&-inch resurvey. 
434 sq. miles of 1-inch resurvey. 
257 sq. miles of 1-inch supplementary survey. 
767 sq. miles of I-inch revision survey. 

6 sheets of 1-inch correction surveys. 

50. Field work wns organised as fo1lott.s :- 
Cczmp (I) under Rai Sahib Chuni L:ll K.~pur  with Mr. I. K. 

Ponnappa and 10 surveyors completed 1,037 sclunrtb ~niles of &-inch original 
enrvey, 1,725 square rriiles of 1-inch originill sllrvcy, 344 square miles 
of 1-inch re-survey and 257 square miles of 1 -inch snpp1ement:lry survey 
in sheets 39 N and 44 C and G. 

C n ~ n p  (2) under Mr. 0 .  D. Jackson with l l r .  Muxaffar Husain and 
10 surveyors cornpletecl 5,191 square miles of 3-inch original survey in 
sheets 45 C and G. 

Cn?n,p (3) under Mr. Sardar Khan, a s s i ~ t ~ t l  hy Mr. Moh(1. Akhar 
wae organised for training in the K5np-a va1Ir.y anrl ill pnrts of Chnulha 
and Mandi states. One surveyor nn(I 6 secor~~l  jrPtkr soldier surveyors 
completed 258 square miles f I -  n I - i  rewryey in sheet ..O 
4 5 2  U. Five first year soI~Iicr surveyors : I I L ~ ~  onta ~ o ~ n p l l t e r  received 
instruction and did inclepenrlen t work in thr  F ~ , I I ~ ) ( '  :17 ~ : l .  

c(m~p ( 4 )  , l n l l e r  )Ir . i ,  1 \ \ I I ~ C C ~ ~ I ~ C ~  hy 41r. R. R. 
Wilson, B.A. with 3 surveyors completed i l i ?  s(l1l;lre miles of revirion 
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survey in sheets 44 J ,  M and N, together with 6 sheets of correction 
surveys in sheet 44 M. The basis of the  revision survey was 4-inch 
survey done by No, 23 Party during season 1931-32 fo r  the Punjab 
Irrigation Department. A drawing section of 6 surveyors and 1 
draftsman also formed part of the camp and conlpleted 4 sheets of 
mapping left over from recess. 

Triungulation.-Mr. Bashirullith Khan cou~pleted 580 square miles 
of triangulation in all. Of this, 80 square rniles in sheets 44 H and 45 E, 
was for a special survey of Biknr~er city ; and the remainder, in sheet 
39 P, for surveys t o  be carrircl out nes t  field season. 

Traversing.-The north west corner of sheet 39 L, which falls in 
next season's survey area, required supplerrlentnry triangulation. Owing 
to excessive tree growth i t  was foul~d cheaper to traverse the area and 
Mr. Bashirullah Khan completed 80 linear miles of traverse in this area. 

Special surveys - An area of 64 square m i l e s  of 1-inch original 
survey round Bikaner cit-y in sheets 44 H and 43 E was completed by 2 
surveyors supervised by Mr. Mnzaffar Husain. This survey is for a 
special map wit11 contours a t  10 feet intervals required on payment by 
Bikaner State. 

At the request of the Punjab Governlneut a traverse camp of 3 
traversers and 3 computers was  formed towards the  end of the field 
season t o  undertake tlle t r a v e r ~ e  for settlement purposes of 30 small 
villages in the Kangra district. This work was supervised by Rai Sahib 
Chuni Li11 Kapur and 100 linear miles of traverse, together with its com- 
putations and plotting, was completed during tlie month of August. 

Desc~ipt ion of Country.-In the neigl~bourhood of the Sutlej the 
country i~ thickly populated and iiltensively cultivated In  addition t o  
numerous wells there is now 3 rectangular net work of field distributaries 
fed by canals controlled a t  tlreir head works by tlie various barrages 
across the Sutlej itself. The aligl~ments of the old inundation canals 
are marked by high banks which 17-ind apparently haphazard across the  
country 01% have been realigned to  form modern canals. South of this 
the country is desert in process of reclamation. Large areas of sand 
dunes, mostly sp:lrselg covered with shrubs but a few sterile and shifting, 
are interspersed with areas of put llow canalised and cultivated. The 
banks of  the old tccubcts are fast disappearing as the water  upp ply now 
depends chiefly on deep tanks supplied from can:ils. I n  out of the way 
places the old and bitter wells arc still in usc, but near t,he canals the 
wells are gradually becoming ~wcetcbr. There are uo signs of the actual 
bed of tlhe old Hakra or  Ghn.gg:ir r iver;  but the area through which i t  
flowed is marlied now by a b~*oad cnn:tlise(l and cultivated rift between 
snnd hills, which in t,lIe 6011th rise to two huntlred feet above the plain. 
Tho whole area except I'nr Rorlle of  the larger 11une areas has been rec- 
tangdated and this forrnetl tlie basis of the snrvey 

51. Recess Duties.--Including arrears tho Company had a total 
of 27 ~ h e e t ~  to  he mapped (luring t t ~ c  recess. Of these 23 sheets were 
completed by four drawing sscctions. '2'110 remainder will be completed 
during the coming field seaRon. 

C/'on~2~utntions. 0 n i 1 1 ~  to  the Forlllation of the  traverse camp men- 
tioned above the co111l)utution section during l l~ost  of the recess was 
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reduced to  Mr. Saiyid Irshad Ahmad, B.A., and 1 computer. All the com- 
putation work for  the coming field season was completed by the end 
of recess. 

'E' Survey Company. 
Oficer Con~~>in~tdi~~g. -Najor  T. M. 11. Penncy, R.E. 

52. General . -Due to the acculnulation of arrears of mapping 
the  Company did not take the field as a whole during the year under 
report but was concentrated in Quetta on fair drawing, both during the 
field season and during recess. 

Some survey work was done however both as departmental and 
extra departmental jobs. 

I n  liaison with the R. A. F. and as training in air survey for both 
the R. A. F. aud this unit, one l-inch sheet was photographed, triangul- 
ated, and had its detail checked on the ground. Corrections to the 
Quetta Cantonment map were verified on the ground and the fair sheets 
brought up to  date. An extra depsrtlnental spot level survey was carried 
out  in the neighbourbood of Pishin. The Fort  Sandeman Cantonment 
was re-surveyed on behalf of No. 20 (Cantonments) Detachment. One 
or two other small surveys were carried out as paid for works, while 
numerous small jobs, such as fixing bearing pickets for the Royal Artil- 
lery and range taking for range finder testing ranges, were undertaken 
for the Army. 

The Officer Commanding took part in the capacity of Deputy Director 
of Surveys in the Western Comlrland Exercise, while a selected number 
of surveyors and computers carriecl out a small triangulation exercise 
with signallers kin(lly lent by the 2nd Indian Divisional Signals. 

One surveyor weut on deputation with Dr. Visser's 1935 Himalayan 
expedition. 

53. Quetta Ear thquake . -The  Company was severely affected 
by the dieastrous earthquake which occurred in the early hours of 31st 
May. The office builcling being situated in the 50;; zone was very seve- 
rely ehaker~ and will require complete reconstruction on earthquake-proof 
lines. Practically tile whole of the personnel were living in the 100% 
zone in the city, and sufferecl very great loss both in relatives and per- 
sonal property. Fortunately, only four men of the Company lost their 
lives while one was severely iqjured. 

The survivors of all families were evacuated from Quetta, and the 
whole Company lived and worked in tents throughout the remainder of 
the recess season. 

The emergent cle~nantls of the Civil angl Militi~ry aothori t ie~ for sur- 
veys and maps, arising out of the enrth,lu;tke, caused extra departmental 
work to  he g r e ~ t l y  ~ncrensed. A apecial rectangl~lation survey was 
carried .out to assist in siting the temporary Quetta. City, special mnps 
and pl:lne for the Earthquake C:luims Colnrilissioner were drawn and 
reproducer1 and special skeleton plans of the Cantonment for the Quetta 
Cantonment Reconstruction Committee were prepared. Dernands for 
large scale mnps of Quetta Canton~nent, ancl Civil area, and of the Bur- 
rounding country inclutIing all atljacent villages, were heavy dr~ring the 
Brst few dnya after the dissvter These were r ~ ~ e t  i t~~~sediutely,  t l lol~gi~ 
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the press room was severely shaken and not really safe for work, in view 
of recurring shocks. To refute current rumours that the earthquake 
had altered the position and heights of t'he surrounding hills, and to  enable 
an up-to-date report on triimg.ulation stations and bench marks to be 
submitted, a special re-triangulation of the ad-joining hills was carried out, 
and the levels of bench marks in the city area were checked. 

54, Personnel.-The average strength during the year was 
2 Class I officers, 2 Class 11, 3 Upper Subordinate officers and 19 Lower 
Subordinates (excluding 3 clerlcs, 2 computers and 15 reproduction 
section personnel). 

One clerk, one computer, one surveyor and one ~rlember of the 
Reproduction Section were killed in the earthquake. 

Lieut. J .  S. 0. Jelly proceeded on leave for 3 months from 2nd 
January. Mr. H. M. Critchell proceeded on 4  month^ leave from 12th 
November prior to  transfer to No. G nrawing Of5ce. 

Mr. Chowdhury Mohd. Aslam proceeded on three months sick leave 
from 7th June due to injuries received in the earthquake. 

55. Areas surveyed.-262 square miles round Jacobsbad 
were triangulated, and photographed from the air, and visited on the 
ground for classification of detail, and the air survey map compiled. 
3 square miles on the 16-inch scale were resurveyed in Fort  Sandeman 
Cantonment and 12 linear miles of cantor~ment boundary traversed. 

An area of one square mile was rectangulated and surveyed on the 
32 inch scale nenr the Murree Brewery on the outskirts of Quetta, to  
assist in laying out the temporary Quetta City area. 

56. Field Work.-Apart from the work mentioned above no 
field work was done. The ground work for the air survey of the 
Jacobabsd area in 89 Dl7 was carried out by Mr. Khushal Khan 
(U. S. S.) and 2 surveyors during January and February, while the 
Fort Sandeman work was done by Mr. Chiragh Shah (U. S. S.) and 
2 surveyors during April, May and June. 

Natu?*e of cou? i t~ .y  su~veyed.-Dead flat plain, partly desert and 
partly irrigatkd round J;~cobiibad, and ordinary fairly flat cantonment 
area a t  Fort Sandeman. 

57. Ofice Work.-The normal drawin5 work was divided into 
two sections. No. (1) Sect ion under Mr. N:Ljainuddin consisted on an 
average of 9 draftsmen ATo. ( 2 )  Sectao?! was under Mr. critchell assisted 
by Mr. Vidyn D11a1. Choprn who took over the section on Rlr. H. M. 
Critchell's proceeding on leave until Mr. Chowdhury Muhamulad Aslam 
,joined on 15tll April. The section col~sisted on an average of 9 
draftsmen. 1 7  Fair sheet8 of arrears i~~app ing  were completed between 
the two ~ect ions throughout the year. 

A large nuin1)er of special maps and plans were drawn to meet 
requirements due  to the e:~rthqunke, especially large scale plans of the 
var iou~ city w:lr(d~ for 11se ill  connect io~~s with salvage operations in 
Quetta City. 

Lieut. ,J. S 0. Jelly g t ~ ~ e r a l l y  supervisecl the computing section, 
the air survey work and the reprodliction section, and was available 
for experi1nent:tl work nnd mi~cellaneous jobs required by the Army 
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and for  military training. His services were a,lso lent to the military 
authorities during the week following the earthquake to  assist in super- 
vising the many engineering jobs urgently required at  that time. 

58. Reproduction Section.-This section under Litho-drafts- 
man Shahabuddin was euiployed on miscellaneous work throughout 
the year, the lnrgest single job being the printing of 9S sets of deh 
maps for the Irrigation Department. 

The section was very fully en~ployed from the day of the earthquake 
onwards in printing the various special nlaps and plans referred to 
above. When the earthquake occurred revised 16-inch maps of the 
Quetta Canton~uent and Civil Station, as well as the new 1/25,000 
Guide map, were under publication in Dehra Diin and Calcutta; no pub- 
lished copies on these scirles were available. To meet the immediate 
demand for large scale nlnps, the Reprotluction Section were able to use 
preli~ninary plates which h.1~1 been ulade in Quetta before the material for 
the 16-inch and lr'25,OOO maps had been sent for publication; they were 
thereby able to meet all clemands made by the Civil and Military 
authorities. 

59. Military Training.-Senior surveyors were given a short 
course in triangulation and traverse, rapid lj25,000 scale plane-tabling 
and advanced triangulation with signallers. 

No. 18 ( A i r  S u r v e y )  Party. 
ain D. R. Crone, R . E . ,  to 13-3-35. 

Oficrr i r r  chnrye . -  
Lieut. R. C. N. .Jenney, R . E . ,  from 14-3.35. 

60. General.--Recess nnrl field headquarters remained at  Murree 
and Kisalpur respectively, the latter opening on 20th October and 
closing on 6th May. 

61. Per#onnel.-The averilge strength of the party was 2 
Class I ,  2 Class 11, 3 U. S. officers and 17 Lower Subordinates 
(excluding clerks and reproduction personnel). 

Mr. E. R. Wilson, B . A . ,  joined the Party on 1st October for training, 
was transferred to 'A' Company on 7th December, and transferred 
back to Xo. 18  Party on 20tll May. 

Mr. N.  D Joshi, B . A . ,  joined the Party for training on 28th 
November. 

68. Areas Surveyed.- 
388 q u a r e   mile^ compiled (ori~ina.1 survey). 
38.3 square mile8 compiled (rev~sion survey). 

83. Field work.--No. 1 Wing Station, R. A. F., Kohiit, supplied 
ohlique photographs with t,hc F18 eiL1ner.l of 129 linear flying miles in 
tribal territory in ~ h e e t  38 K & K for height determination. 

S o  2 Wing Station. R. A F. Risllpur supplied oblique photographs 
with the Fl8 camern of 112 linear flying miles in sheet 88 N for height 
deterrninatibn. 

Experimental work with the ?&inch l r~ l s  and infra-red filter W ~ E I  

continued, hut difficulties were encountererl owing to vibration, resulting 
in a blurred image. 
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A modified mounting for the F/X camera for uNe with the Ross 
6-inch E. M. I. lens was designed by No. 2 Wing Station, R. A. F. 
Risiilpur. 

64. Compi la t ion . -The  compilation of a special map for Northern 
Command was corripleted in .January. For the ri~ethod of reproduction 
see page 70 para. 131. 

The remaining conlpilation carried out was for the greater part the 
completion for contours of the previous year's outline compilations, by 
the method of survey from oblique photographs. 

205 square miles were compiled for detail only from air photos taken 
in previous years. 

Fair n~apping.-583 square miles cornpiled from air photos in pre- 
vious years have been fair nlapped during the year under report. 

65. Photographic Equipment and I n s t r u m e n t s . - A  Wild 
air camera with its accessories was purchased by the Departulent. 

One model of the  Zeiss folding nlirror stereoscope with tracing 
stereometer at tachmer~t was received c l u r i ~ ~ g  the year. This instrument 
proved most useful for the examination of photographs by the oficer 
in charge and section o&cer. 

66. Training.-Lieuts.  C. A. Biddle, H.E. ,  and D. E. 0. Thackwell, 
R.E., were trained in methods of :lir survey duriug recess. 

87. Nowshera Air Survey Exercise . -This  exercise was 
carried out in J 'inuary-February 1935. The pri~llary object was the rapid 
production of 1/50,000 standard maps and a 1/25,000 b:~ttle map. 
Incidental objects were to test the  Indian oblique method of fixing spot 
heights under active service conditions and t o  ascertain the value to the 
R. A. of copies, on the 1/25,000 scale, of the air survey compilation 
during t'he making of the 1/50.000 standard 111;lp. Extracts from this 
report will be published in due course. 

68. Reproduction Section.-For details of the work of the 
reproduction section see page 70. 



V1.-SURVEY REPORTS, GEODETIC BRANCH. 

- No. 1 Party. 

0fir.c.1, i ) ~  c'h~~:~ge.-Cnptnin H. W, Wright, R.E. 

60. General.-The party carried out operations in the Punjab 
States, Rg.jputiina and Central India Agencies, Gwalior, the Bombay 
Presidency, the States of Western India and in Bnroda in sheets 40 I, K, 
L, M, P, 45 A, B, C, Dl El F, H, I, L, P and 54 D. 

At the end of August a small Camp took the field for high mountain 
surveys in sheets 5:3 I, J. M and K .  The area, which is to  be surveyed 
on $-inch scale for  +-inch maps, comprised the uppermost part of the 
Bhiigirathi basin north of the Bandarpanch, Gangotri, I(ed5rn~th and 
B~driniith massifs aa far as the Tibetan Border. 

This work will be described in the General Report for 1936-3'1. 
Both Jodhpur and Tonk States contributed a t  the full rates for surveys 

carried out for them. 
The officer in charge continued personal negotiations for contribu- 

tions to  surveys with the administrations of Indian States and his pro- 
posals have alreatly been accepted by one state and have received promises 
in others. 

The field headquarters of the party by permission of H. H. the 
Mahsriinn of Mewiir continued to  be at  Udaipur (Udaipur or Mewar State) 
throughout the season from 15th October 1934 to  14th April 1935; on 
the conclusion of field work, all equipment was moved to  Jodhpur, the 
future hertdclusrters. 

Personnel.-The tield strength of the party was 1 Class I, 5 Class 11, 
2 Class I1 probationers, 6 Upper Subordinate Officers and 39 Lower 
Subordinates. 

70. Areas surveyed.- 
4-inch o r i i ne l  survey . . . ... 31 square miles. -. 

1 4-inch original survey . . . . .. 557 ,, 1 I 

$-inch oriainal survey . . . . .. 764 ,, -. J 1 

&-inch original survey . . . ... 8:642 ,, 1 ,  

71. Field work was organised as follows:- 
Camp (I).-Mr. A. A. Graham (Class 11) with 1 2  surveyors complet- 

ed the originnl surxey of 4.308 square rniles on the &-inch scale in 
the states of Jodhpur. Piilanpur i~nrl Sirohi in sheets 45 C and D. 

The area is typical of the arid flat country which largely coinprisea 
Jodhpur State, inter~persed however with isolate(1 gronps of bold rocky 
mountains, and tending to cle~ert  conditions on the west. 

Camp ($).-Mr. J .  B. La1 (Class 11) nasisted by Mr. B. B. Knttappa 
(U. S. S.), and 2 2  Aurveyors completed 4,334 squa,re miles of &-inch 
ori$nal surveys in the ~ t a t e s  of Indore, Khilchiplir, Rcjgnrh, Jhllnwiir, 
Kotah, Tonk and G ~ a l i o r  in sheet 54 D ; the country is llndulating inter- 
sected by eteeply-hanketl big rivers and includes exteneive sreaa of 
jungle-clad  hill^. 
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Camp (3).-Mr. J .  C. Ross (Class I I ) ,  with 2 Class I1 probationers, 
1 U. S. S.  officer and 10 surveyors co~npleted 764 scluiire miles of $-inch 
and 317 square miles of 14-inch original surveys in tlie states of Jodhpur, 
Udaipur and Sirohi in sheet 45 H.  

The camp consi~ted nlostly of personnel under training; the area is 
in the wildest tracts of the little known Ariivalli mountains. 

Cccnzp (4).-Mr. M. W. Kalappa (U. S. S.), with 3 U. S. S. officers 
and one lower subordinate under training completed 31 square miles of 
4-inch original surveys for the preparation of tlie Udaipur Guide Map, 
and 240 square miles on the 14-inch scale in the neighbourhood of 
Udaipur in sheet 45 H. 

Triangulation.-Mr. T. M. C. Alexander (Class 11), completed 1,741 
square iriiles of original triangulation in sheet 40 K and 9,063 square 
miles of revision of old triangulation in sheets 40 K, L and P in Kadi 
(Baroda) and Thar Plrkar  (Sind) and in the states of Jodhpur and 
Piilanpur and the Sabar Kantha Agency. 

1st Class S~irveyor Na,jmul Husain and Inter Class Surveyor R. K. 
Saxena completed 14,124 square llliles of triangulation revision in sheets 
45 A, B, El F and I in the states of Bikaner, Jaisalmer and Jodhpur. 

These franlework officers carried out their work in a semi-desert 
country of which the predominant feature was sand fornlat'ions and in 
which water was scarce. 

Inter Class Surveyor R. K. Saxena also co~iipleted 4,342 square 
miles of revision of old triangulation in sheets 45 I ,  and P in the states 
of Dungarpur, G\valior, Indore, Jhalawar, Udaipur, Partiibgarh and Tonk 
and in the &lalwn Agency. 

Traverse bp  Hunter  Short Base.-Mr. M. M. Mudaliar (Class 11), 
accoinpanied by 2 computers, provided framework for detail surveys of 
8,453 square lniles in the heart of the Great Indian Desert in sheets 40 
I and M in Sukkur District (Sind) and in the states of Bahiiwalpur, 
Jaisalmer and Jodhpur. 

The area consisted largely of a desert of windblown sand, which 
although covered with low coarse vegetation, provicled very few identifi- 
able points, thus making triangulation both difficult and uneconomical. 

Framework \+?as therefore provided by traversing east and west 
lines between two fii~nkiug Great 'l'rigonometricnl series. 

Four main traverse lines, e;rcli nl~ont 1'0 iniles long, approximately 
parallel and about 15 ~iiiles apart, were run by subtense measurements 
of a 4, 5 or 6 chain Hl~nter  Short R:~se set up 2, 3 or 4 miles respectively 
from each (Wild) theotiolite Station 

Coinputations of each day's ol)servstions were carried out nightly. 
Contlition~ in thin desert urea were pnrt,icularlg artlnous and special 

arrangements l1;1(1 to be III:L(IC' for Eoo(1, water and fuel. Of the 19 camels 
employc~cl, 8 (lied of exl~nlistion due to lack of aderlu:~te fodder and water. 

72. Recess duties.--Fail- u~i~pping \+'as colnpletecl by 3 main 
sections un~ler  Me~srs.  T. M .  C. Alexilncler, Jng:al Behari Lnl and Y. C. 
Sen (lupta, the l~ltter n~sisting in the fair 111apping supervised by 
M e ~ s r ~ .  .T. C. HOHS i111tl M. 1.1'. l( i~I;~pp;~. 

Fri~rl~enwrk cotnpnt:ltio~le were tlei~lt witlr by a section under 
Mr. I. D. Suri (U.S .S . ) .  
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No. 20  ( C a n t o n m e n t s )  Detachment. 

0flcc-1,  I I I  C ~ I R I . ~ P . -  
Mr. 0. N. Ptuhong, to 9-4-35. 
,, A. A.  G r i ~ h s l ~ ~ ,  from 10-4-35. 

73. General.--'l'he detachment surveyed cantonments and their 
biizars on the 16-inch and 64-inch scales respectively, in accordance with 
the programme approved by the Engineer-in-Chief and the Army 
Department. 

A special survey on the 32-inch scale, a t  Chaubattia, mas completed 
for the Lleputy Director, Government Gardens ; and a theodolite survey 
of 10.14 miles of the re-aligned boundary of Nepal adjoining Bahraich 
District was carried out for the Government of the United Provinces. 

The field seasoli commenced on the 10th October 1984 and closed 
on the l.?th April 1935, field headquarters remaining at  Dehra Dfin. 

PersonxeL.--'The field strength was 2 U. S. oficers and 32 Lower 
Subordinates, including 4 draftsmen ant1 3 computers employe? a t  field 
headquarters; one traverser was temporarily transferred to  No. 5 Party 
a t  the beginning of March for about 2 months. 

74. Areas surveyed.- 
16-inch re-survey. 

. . .  Bareilly Cantonlnent ... 4,944.5 acres. 
... Barrackpore , , ... 1,262.5 ,, 
. . .  Dehra Diin ,, ... 3,696.1 ,, 

Ishapore Ordnance Factory Lands . . .  575.6 ,, 
... Naini TB1 Cantonment . . .  709.3 , ,  

Sahiiranpur Remount DepGt ... . . .  2,644.0 ,, 

Total ... 13,832.0 ,, 
The above area8 include overlitps. 

32-inch original survey. 
Chaubattia Government Orchard . . .  166.3 acres. 

64-inch wiginn1 swrvey. 
. . .  Saini  Tal Cantonment Biiziir . . .  8.0 acres. 

6'4-in ch re-survey. 
. . .  Bnreilly Ca.nton~uent BazBrs ... 65.4 acres. 
. . .  ... Bnrrackpore ,, l l  59-8  ,, 
. . .  Dehril Diin ,, 1 '  .,. 4.0 1 1  

Total . . .  129.2 ,, 
75. Field work wa8 nrrangecl as follows:- 
(Icrn,l, ( I  ), u n d ~ ~ r  Mr. .I. A. Cahr:~l witti 4 surveyors and 2 traversers, 

comp]etecl the (letail survey of Hnrrackporc and Iehaporr, i~nd  the advance 
traversing lev~lling of J111.,hulpore. 

C , , n ~ p  (V), u ~ ~ d e r  hlr Hekbnhi H:~r~laoi  Singl~ with 9 surveyors and 
2 traversers, completed the det:iil Rurvey of Rareilly, S s i n i  Tg1, Sahiiran- 

pur Chauhattia Government Orchard, and the advance traversing and 
levelling of Nnsir,?l)iicl. 

C1(r,mp (.Y), under the officer in charge a~sisted by Surveyor A. Francis 
with 4 Burveyors, completed the detail survey of Ilehra Diin, 
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The survey of topographical features in the open and hilly areas 
of Cantonments was carried out in much greater detail than in the 
previous surveys; this was facilitated by theodolite traverses having 
been run along all main nLllts. 

76. Traversing and Levelling.- 
9.8 linear miles of traversing was completed for the survey of Chau- 

battia Government Orchard. 
244.5 linear miles of traversing and 55.6 linear miles of levelling 

were completed for next season's survey of Jubbulpore and Nasirabiid. 
9.4 linear miles were traversed in connection with changes of 

cantonment boundaries in Delhi, Jhlnei and Lansdowne. 
At the request of the Officer Commanding the station, 28 points 

were fixed a t  Dehra Diin for the training of range takers. 
77. Recess duties.-Fair mapping was divided into two sec- 

tions under Messrs. J. A. Cabral and Bakhshi Harnarn Singh. 
A section of 4 draftsmen, under the supervision of the ofRcer 

in charge was employed throughout the field season to deal with 
arrears of mapping. 

35 sheets on the 16-inch scale of Allah&b&d, Barrackpore, Fyzebsd, 
Bareilly and Shahjahanpur Cantonments, Sa,hiiranpur Remount DepGt, 
Ishapore Ordnance Factory Lands, and 5 sheets on the 64-inch scale 
of Eareilly, Dehra Diin and Naini TLI bBziirs were completed and sent 
for publication. 

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



VI1.-SURVEY REPORTS, EASTERN CIRCLZ. 

I ajor L. H. Jackson, LA. ,  to 11-11-34. 
DIREcToR:-{~~l~neI  J. D. Campbell. D.s.o., from 12-11-34. 

78. Summary. The units administered by the Eastern Circle 
were Nos. 4, 5 and 12 Parties, and No. 5 Drawing Office. 

The Director, Eastern Circle, also acted as technical adviser to the 
Government of Assam, and on the request of the C. P. Government, 
inspected the survey work in that province. 

79. Areas surveyed.- 
5,879 sq. miles of &-inch original survey. 
7,109 sq. miles of 1-inch original survey. 
2,422 sq. miles of 1-inch supplementary survey. 

80. Air Survey.-The control for  the air survey of Niigpur City 
and its environs is described in No. 5 Party's report (p. 46). 

The air survey was also carried out of a strip of country east of 
Calcutta in connection with the outfall scheme. The method adopted 
was first to photograph a strip 20 miles long by 1 n~ile wide and provide 
a contact mosaic for post-pointing of control and subsequently, rectified 
prints for field work on 16-inch scale. With the aid of these prints, the 
Outfall Engineer was able to  lay out his line on the ground, and detail 
survey mainly consisting of inking up detail on photos, was thus confined 
to astrip 600 feet wide on either side. The field work was completed by 
Mr. Mathur (U .  S. S . )  and 1 surveyor and the tracing and reproduction 
of the finished map were completed during recess. 

81. Training.-In addition to  two Clase I Officers under training, 
5 probationers of Class I1 Service joined the Circle during the field 
season for training. 

No pupils were recruite? during the year under report. 
82. Specia l . - -The  Direct,or, Eaetern Circle, inspected No. 6 (S.I.) 

Independent Party in the field. 

No. 4 Party. 
Mr. D, K. Rennick, M . R . E . ,  to 17-3-36. 

I n  rharge'-{hlr. J. McCnken, M.B.E. ,  from 18-3-36. 

83. General.-The party continued surveys on the 1-inch scale 
in Bihsr and Orissa and the United Provinces in  sheets 72 C and C f .  

The field headquarters opened a t  Patna on 16th November 1934 
and closed on 15th April 1935 on completion of field work. 

84. Personnel.-The field strength oE the party wnR 1 C ~ R R E  I, 
8 Class I1 (3 under training) and 4 Upper Subordinate o5cers, 37 
eurveyore, 4 computers, 3 clerks and 1 store-keeper. 

Mr. D. K. Rennick, M.B.E., (Class I) proceeded on 8 months leave 
out of India from 18th March. 

Mr. J .  McCraken, M . R . E . ,  (Class 11) joined the party in the field on 
18th March. 

Mr. J.  L. Sahgal (Class 11) proceeded on leave frorr~ 3rd April to 7th 
May. 
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Mr. U. D. Mamgain, u.sc., (U. S. S.)  was temporarily transferred to  
No. 5 Party from 26th March and re,joined on 18th June. 

Mr. S. B. P. Mathur, B.SC., (U. S. S.) was temporarily transferred 
for duty on the Calcutta outfall scheme from 1st February to 31st May, 
and Messrs. N. L. Gupta, c.E., M. Alauddin, B.SC. and L. J. Bagnall, B.SC. 
(Class I1 Probationers) joined the Party in November for training. 

85. Area surveyed.- 
2,680 square miles of 1-inch original survey. 
2,422 square miles of 1-inch supplementary survey. 

675 square miles of triangulation for subsequent 1-inch detail 
survey. 

2,106 linear miles of theodolite traverse fcfr subsequent 1-inch 
detail survey. 

135 linear miles of theodolite traverse was carried out in December 
1934 and January 1935 for detail survey in the same season. 

The triangulation was connected to minor topographical triangula- 
tion and the traverse adjusted to G. T. triangulation. 

86. Field Work.-The detail survey and the advance triangula- 
tion and traverse carried out were distributed and organised as follows :- 

Camp (I).-Mr. J. L. Sahgal, (Class 11) with 8 surveyors completed 
the 1-inch supplementary survey of 1,077 square miles in sheet 72 G, in 
the Gaya and Patna districts of Bihir and Orissa. This survey was 
carried out on blue prints of the compiled preliminary eheets. The 
detail was found accurate and was of great assistance to surveyor8 in the 
field. 

Camp (2).-Mr. F .  M. Hawleg, (Class 11), with Mr. L. J .  Bagnall, 
B.SC., (Class 11) under training and 10 surveyors completed the 1-inch 
original survey of 1,340 square miles in sheets 72 C and 72 G in Ballia 
district of the United Provinces and in the Muzaffarpur and Siran 
districts of Bihir and Orissa. This survey was carried out on blue prints 
of the compiled preliminary sheets. Except for a few main features and 
village names the detail on the blue prints was found inaccurate and of 
very little assistance to surveyors in the field. 

Camp (3).-MI-. M .  M .  Ganapathy, B.A., (Class 11) with Mr. J. R. 
Chibbar (U. S. S.) as assistant, Mr. N. L. Gupta, c.E., (Class 11) under 
training and 10 surveyors completed 268 square miles of 1-inch original 
Aurvey and 1,077 square miles of 1-inch supplementary survey in sheet 
72 a in the Darbhanga, Gay:t, M o n ~ h y r  and Patna districts of BiEir and 
Orissa. The supplementary survey was carried out on blue  print^ of the 
compiled preliminary sheets; the detail, except for changes in the north 
bank of the Ganges River was found accurate and was of great assistance 
to surveyors in the field. The original survey was also carried out on 
blue prints of tho compiled prelilninnry sheets but owing to considerable 
changes in the topography the detail on the blue prints was of little or 
no assistance to surveyors in the field. 

Mr. N. L. aupta,  c.E., (Class 11) contracted lymphangitis in January 
and proceeded on leave; he wae however able to return and continue his 
training before the end of the season. 

Towards the end of January, Mr. M. M. Ganapathy, B.A., (Class 11) 
made over charge of Camp (3) to Mr. J. R. Chibbar (U. S.  S.) and 
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took over charge of canlp (5) (Triangulation and Traverse) for the 
remainder of the season. 

Camp (d).-Mr. Abdd  Ahad, B.SC., (Class 11) with Mr. Md. Alaaddin, 
B.~c. ,  (Class 11) under training and 9 surveyors con~pleted 268 aquare 
miles of 1-inch supplementary survey and 1,072 square miles of 1-inch 
original survey in sheet 72 G in the Darbhanga, Muzaffarpur and Patna 
districts of Bihar and Orissa. The supplementary survey was carried out 
on blue prints of the compiled preliminary sheets. There have been 
considerable changes north of the Ganges River, and the detail on the 
blue prints was in consequence found to be of very little assistance to 
the surveyors in the field. The detail south of the Ganges River wae 
found accurate. The original survey was carried out on blue prints of 
the compiled preliminary sheete. Except for village names and a few 
main features there have been considerable changes, and, the detail on 
the blue prints was found to  be of very little assistance to surveyors in 
the field. 

Towards the end of February, six surveyors were transferred 
to  this camp from Camps ( I ) ,  (2) and (3) to  help complete the 1-inch 
original surveys in 62 G/9, 10 and 1 3  where conditions were more 
di5cult  owing to the area being heavily congested with village 
sites densely surrounded by trees and fruit gardens. 

Camp (6).-Mr. U. D. Mamgain, ~ . s c . ,  (U. S. S.)  with Mesers. 
S. B. P. Mathur, B.SC., (U. S. S.) and A. P. Datta, ~ . s c . ,  (U. S. S.) 
5 traversers and 4 computers completed 2,241 linear miles of theodolite 
traverse covering an area of 6,310 square miles in 72 G and 72 K & 0 
in the Bhlgalpur, Darbhanga, Monghyr, Muzaffarpur, Patna, Purnea and 
Santiil Parganas districts of Bihiir and Orissa; Mr. U. D. Mamgain, B.SC., 
(U. S. S.) also completed triangulation for 1-inch surveys covering 
an area of 675 square rniles in sheet 72 K in Monghyr district. 

Mr. M. M. Ganapathy, B.A.,  (Class 11) took over charge of Camp (5) 
on 8th February from Mr. U. D. Mamgain, ~ . s c . ,  (U. S. S.), who 
was then employed on theodolite traverse for the remainder of the 
season. 

87. Description of Country.-The area lies in the Gangetic 
plain with two main tributaries, the Gogra and Gandak Rivere meeting 
the armgee near Chiipra and H ~ j i p u r  respectively. Large areae are 
liable to  floods during the rains and remain inundated till about the 
end of January. The general nature of the country is flat open plain1 
denaely populated. In the area of triangulation however, t'he hills 
rise from 150 to 1,600 feet and are fairly well wooded, with eparse 
population. 

Road and railway communications are good with several metalled 
roade and numerous roads and cart tracks motornble in the dry neason. 

The country surveyed falls within the earthquake area of January 
1934. Except for a few ruined houses still unrepaired there is no 
evidence of the damage done. 

88. Miecel1aneous.-Health .-The health of the party 
generally very satisfactory. At the beginning of the seaeon most of the 
men r e r e  inoculated against cholera. In  February, plague Wan ~r~~~~~~~ 
in the area north of the Ganges River. Advantage however was hken 
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of the Public Health Depots in the Districts to  have the men inoculated 
agninst plague, and there were no casualties. 

Weather.-Weather conditions were favourable throughout the field 
season except during March and April when they were somewhat trying 
owing to high winds accompanied by sand and dust. 

Khama1.-At t11e close of the field season the field headquarters 
of the Party was removed from Pat,na to Bhggalpur in the ares  for survey 
in 1935-36. 

89. Recess duties.-The fair mapping was divided into four 
sections in charge of Messrs. J. L. Sa.hgal, F.  M. Hawley, M. M. 
Ganapathy, B.A., and Abdul Ahad, B.SC., (Class 11). 

The computing section was in charge of Mr. U. D. Mamgain, B.SC., 
(U. S. S.). 

All surveys were fair-mapped and all computations completed by the 
end of I-ecess. 

No. 5 Party. 
Captain I .  H .  R .  Wilson, H.E., to 31-10-34. 

Ojicer in charge.- 
Ceptnin d .  R .  P. Angwin, R . E . ,  from 1-11-34. 

90. General.-Topographical survey on the scale of 1 inch to  
1 mile was continned in the Raipur and Billspur districts of the Central 
Provinces, the Sarnhalpur district of Hihiir and Orissa and in the Eastern 
States Agency. The whole of sheet 64 I( was surveyed. 

Triangulation for topograpllical survey was carried out in 64 L, 0 
& P and traverse in 64 0. A length of soine 58 miles of boundary 
between the Srinagar and RBmpur tappas of Surguja Stnte was demar- 
cated and traversed. Traverse and postpointing of contact prints for 
the Air Survey of Nfigpur City was carried out. 

Field headquarters was at  Raipur, at which the field season opened 
on 25th October 1934 and closed on 3rd Ma,y 1935. 

91. Personnel.-The field strength consisted of the officer in 
charge, 2 R. E. subalterns on probation, 5 class I1 officers, 2 class I1 
officers on probation, 5 Upper Subordinate oficers, 22 surveyors, 2 
traversers, 1 computer, 3 clerks and 1 storekeeper. 

92. Areas surveyed.- 
4,429 square miles of l-inch original survey. 
6,476 square nriles of triangulation for l-inch survey. 

443 linear miles of traverse cove r i~g  a.bout 1,100 square 
miles for l-inch survey. 

58 linear miles of tl-avel.se for boundary demarcation. 
62 linear miles of traverse covering about 32 square miles 

for 16-inch air eurvey. 
93. Field work.-The 16 sheets of 64 K were divided up 

between 3 Camps as foIIowe:- 
Camp (I) -Mr. R. N. Hastir (Class 11), with 1 U. S. ofI5cer and 7 

eurveyors carried out the original surrey of 1,386 square miles in sheet 
64 K, falling in Ra,ipur, Bilii~pur and Sanibalpur districts and SBrangarh 
State. 

The country varies between medium jungle clad hills and partly 
cultivated, partly jungled plains. The southern portion of the area ie 
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traversed by the Great Eastern Road and also contains some convenient 
dry-weather motor roads. 

Camp headquarters Was first a t  Saraiplli and later at  Bilaigarh and 
Seori nBrlyun. 

Work in this camp was delayed owing to  fever and did not finish 
until May 10th. 

Camp (g).-Mr. C. T. Hurley (Class 11) with Mr. G. H. Khan 
(Class 11), two Clsss I1 probationers and 6 surveyors carried out the 
original survey of 1,387 square miles in sheet 64 K, falling in Raipur and 
Sambalpur districts. Mr. H. H. Phillips (Class 11 probationer) carried 
out 24 miles of supplementary traverse in 64 K/4. 

At the end of February one man was withdrawn for the Nsgpur Air 
Survey traverse and near the end of the season one man was sent to 
assist Camp ( I ) .  

The country is partly densely wooded with medium hills and partly 
open, gently undulating plains. 

The Great Eastern Road, several minor motorable roads and the 
Raipur- Vizianagram branch of the Bengal-N~gpur Railway run through 
the area. 

Camp headquarters was a t  MahBsamund throughout the season. 
Camp (29.-Mr. M. A. Khan (Class 11) assisted by Mr. K. C. Gosain 

(Class 11) and 10  surveyors, including 4 under training, carried out the 
original survey of 1,657 square miles in sheet 64 K falling in Raipur and 
BilBspur districts and Raigsrh and Sakti States. The area i~ mainly 
gently undulating plains about half open and half covered with patches of 
jungle and thickly wooded cultivation. The Main Bengal-Nsgpur Railway 
line and some minor motorable roads run through the west of the area. 
In  the east communications are poor. 

Camp headquarter8 was first a t  Baloda Bjziir and inter at  ChBmpa 
on the Beugal-Niigpur Railway in sheet 64 5/12. 

Triangulation.-Lt. D. E. 0. Thackwell, R.E., and Messrs. I H. 
Naquvi and G. d. Sidhu (U. S. S.)  triangulated 5,476 square miles in 
sheets 64 L, 0 & P, in the Angul and Sambalpur districts of BihBr and 
Orisso, the Bilespur, and Raipur districts of the Central Provinces and the 
GanjBm district of Madras, and in Baudh, Gangpur, KBliihandi, Patna, 
Rair~khol ,  Raigarh, Sakti, Slrnngarh and Sonepur States, for detail 
survey in subsequent seasons. Lt. C. A. Biddle, R.E., and Mesbrs. N. C. 
Naug and A. R. Khan (U. S. S.) assiuted in the reconnaissance for this 
triangulation but were unable to complete their work owing to malaria. 
The country ia mainly medium wooded I~ills, with indifferent communi- 
cations. The triangulation in 64 0 colnpletes a connecting link between 
the Biliiepur and Sambalpur geodetic rneridional series. 

Trav~r,se.-443 linear milee, covering about 1,100 square miles were 
traversed in sheet 64 O in Biliiapur and Sarnbnlpur dietrict~ and in Patna, 
Shrangarh and Sonepur States. The country is mainly gently undulating 
and open, with patchefl of jungle. 

N&gpuT Air S u ~ v e  y.-Travereer Amar Singh with Traverser 
Nand Ki8hore S h a m a ,  temporarily trauflferred from the ~leodetic 
Branch, traversed 62 linear miles Covering about 32  square miles in 
and about Nagpur City and Civil Station, and connected this traverse 
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by triangulation with Geodetic framework. 250 natural objects were 
fixed by this traverse and ':postpointed'' on contact prints of air 
photos supplied by the Indian Air Survey and Transport Ltd. 50 
"independent lines1' were also measured and their ends postpointed. 

Surguja State.-At the request of the Agent to the Governor- 
General, Eastern States, Lieut. R. H. Sams, B.SC., R.E. was deputed 
to demarcate part of the boundary between Srinagar and Ranlpur 
tappas of Surguja State, which had been in dispute since 1869. 
Lieut. Sarns demarcated this boundary to the satisfaction of both 
parties to the dispute, and commenced the theodolite traverse. On 
his 'departure at  the end of December to take over charge of 
No. 12 Party the traverse was taken over by Lieut. C. A. Biddle, R.E.,  
who completed it. 

94. Miscellaneous.-There was a good deal of sickness in 
the party;  as a result general closing of the fleld was delayed until 
May 3rd and part of Camp (1) did not finish work until May 10th. 
Weather was good until the latter part of the season when the heat 
was mitigated only by severe storms which did considerable damage 
to tents 

95. Recess duties.-There were five fair mapping sections in 
charge respectively of Messrs. C. T. Huriey, M. A. Khan, K. IC. Gosain, 
G. H. Khan and R. N. Haetir (all Class 11) and the 16 sheets surveyed 
were completed. Mr. G. H. Khan assisted by Mr. G. S. Sidhu, (U. S. S.) 
also had charge of the computations. The computations of the 
Nagpur traverse were completed and sent to the Air Survey Company 
by the end of May and the remaining computations were completed 
by the end of recess. 

No. 1 2  Party. 
Lt.-Colonel E. 0. Wheeler, M.c., R.E., t o  30-12-34. Oficer in charge.- 
Lieut. (Captain) R. H. Sams, D.sc., R.E., from 31-12-34. 

96. General.-The survey operations of the party for  this season 
were carried on tlie &-inch scale in the Lushai Hills district and Manipur 
State of Assam, the Chin Hills district of Burma and Chittagong Hill 
Tracts of Bengal, in sheets 84 A. B and E. 

Triangulation and traverse for future survey were carried out in the 
Chittagong district and Chittagong Hill Tracts of Bengal and in the 
Arakan Hill Tracts i~nd  Akynb district of Burma, in sheets 84 B and C. 

The field headquartsera of thc pnrty opened at Rangamati on the 6th 
November 1934 and closed on 16th April 1935. 

Personnc1.-The ~ t r e n g t h  of the pnrty waR 1 Class I, 3 Class 11, 
5 Upper Subordinate officers nnd 38 Lower Subordinates including 31 
surveyors. 

97. A r e a s  surveved.- 
5,879 aquare miles of f-inch original survey in sheets 81 A, B 

and E. 
3,746 squaro miles of t r i~ngr~lat ion for )-inch survey in sheet 
84 C. 

378 square miles of traversing in sheet 84 B. 
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The triangulation was connected to  the Burma Coast G. T. Series, 
and the traverse with previous triangulation carried out by the party. 

98. Field work was organised as follows.- 
Camp ( I )  under Mr. F. J. Grice (Class 11), with Mr. G. C. Aggarwala 

(U. S. S.) up  to  end of January, and 10 surveyors completed 2,184 square 
miles of original survey on the &-inch scale in sheet 84 E.  

Catny ( 2 )  under Mr. J. C. Berry (Class 11) with Mr. 0. P. Anand 
(U. S S.) and 11 surveyors completed 1,664 square miles of original survey 
on the &-inch scale in sheets 84 A and B. 

Camp (3) under Mr. K. L. Dhawan (Class 11), with Mr. G. C. 
Aggarwala (U. S. S.) from end of January, and 10 surveyors completed 
1,636 square miles on the &-inch scale in 84 A/NE and SE up to the end 
of January. The camp was then transferred to 84 A/SW where an 
area of 414 square miles of original survey on the &inch scale was 
completed. Blue prints of the outline only, from old style Assam 1-inch 
sheets surveyed in 1899-1901, were utilised in sheets 84 A/NE and SE, 
and were of considerable help in the survey of t8hese sheets. 

Trinny/uZation.-Messrs. Hari Singh and S. K. Guha (both U. S. S.) 
and surveyor S. N. Sharma completed the triangulation for &inch survey 
of 3,746 square miles in sheet 84 C. 

T~ave~se.--In the flat and wooded area of sheet 84 B, the previous 
triangulation was supplemented by traversing, with the object also of 
testing the possibility of using the existing revenue surveys of this area 
for revision survey on the 1-inch scale next season. 

Traversing of 169 linear miles was carried out for the control of 
detail survey on the 1-inch scale of 378 square miles in sheets 84 B/2, 
3 and 4. 

99. Description of Country.-The area surveyed in Camps (I) 
and (2) and that surveyed in Camp (3) up to the end of January fell 
mainly in the Lushai Hills of Assam, a small portion in the east being in 
the Chin Hills of Burma. 

The area consists mostly of steep hills and deep valleys. The 
general formation of the ridges, which are a distinct feature due to their 
regularity, runs mainly north and south. 

'l'he whole area is covered with dense jungle and communications are 
therefore limited. The main communication, mule tracks and footpaths, 
follow the crests of the ridges, thereby connecting the villages, which the 
Luehais almost always locate on a hill top. This custom, formerly a 
defensive measure against tribal raide, is still maintained, as water is 
always obtainable from ~pr ings  near the crests of the ridges and the 
malaria ridden jungles in the lower valleys are avoided. 

Cultivation is carried out mainly by t,he system of j h ~ m i n g ,  which 
consists of disforesting patches of hill side for planting crops. This 
fact added greatly to the speed of survey in Camp"I) and ( J ) ,  where 
j h i m  cultivation was extensive. The area of C'amp (2) in the ~ u n g l e h  
subdivision, anrl the second area taken up by Camp (3), contained fewer 
jh,ilnrr due to there being few villages, and the features were not so bold, 
and more intricate. The tlifficulty of obtaining fixings by resection and 
the ncceesity for considerable plane-table traversing in heavy jungle made 
progrese in thie area much slower. 
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100. Miscellaneous.- 
Health.-On the whole there was little sickness in the party, due to 

the healthy climate of the Lushai Hills during the winter months, and 
the freedom from disease and malaria among the Lushais. 

Mr. N. C. Roy (U. S. S.) fell sick with enteric and a computer 
employed in traversing contracted pneumonia, both a t  the commence- 
ment of the field seaRon, and were invalided from the area. One 
khalasi died of pneumonia. There were no other casualties or sickness 
of a serious nature. 

Weather.-Throughout the season the weather remained very fair. 
The haze due to jhtirn burning hampered the triangulation towards the 
latter part of the season. Occasional sharp storms occurred towards the 
end of the season but due to an early return to recess the worst of these 
were avoided. 

Fauna.-Game of any sort is now comparatively rare in the Lushai 
Hills, due to the inhabitants themselves being keen on shikar, and lately 
having acquired considerable quantities of sporting arms. Pheasant, 
jungle fowl and imperial pigeon were_ seen. 

Sambhur, barking deer, wild bear, bison, panther, tiger and elephant 
still exist however and are more numerous towards the south and 
sparsely populated areas of the district. 

101. Recess Duties.-The party was organised in three drawing 
sections under Messrs. F. J. Grice, J. C. Berry and K. L. Dhawan (all 
Class 11). 

The five sheets on the $-inch scale surveyed during the field season 
as well as four sheets on the &-inch scale compiled from their component 
l-inch sheets surveyed in seasons 1932-33 and 1933-34 were fair- 
mapped. 

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



VII1 . -SURVEY R E P O R T S ,  I N D E P E N D E N T  PARTIES, 

102. Nos. 6 (South India) and 10 (Burma) Independent Parties 
were administered directly by the Surveyor Genera.]. Their mapping and 
survey areas were approxiniately the same ibs those of the former 
Southern and Burma Circles respectively, abolished in 1932. 

'' No. 6 (South India) Party. 
Mnjor W. J. Norman, M.c., R.E., to 34-36.  

QJicev L?L chnrge.- 
Mr. B T. Wyatt, v.D., from 4-$35. 

103. General.-The party continued the 1-inch survey of the 
G s n j ~ m  and Vizagapatam Districts of Madras. A small area of correction 
survey was carried out in Nayiigarh State of the Eastern States Agency 
and Puri District of Bihiir and Orissa. The area surveyed by this party 
now joins up on the Enst Coast witli that surveyed by the Eastern Circle. 

Triangulation in advance for  subsequent survey on the 1-inch scale 
was carried out in the Ganjftln and Vizagapatam Districts of Madra~ 
and in Bastar and Kiilahandi States of the Eastern States Agency. 

Field head-quarters opened at Gopiilpur on 20th November 1934 
and closed on 11th May 1935. 

In addition to the field work, a permanent drawing section was em- 
ployed on compiled mapping and colour patterns in Bangalore. 

The party was inspected in recess by the Surveyor General and in 
the field by the Director, Eastern Circle. 

104. Personnel . -The strength of the party was 1 Class I, 
5 Class 11, 8 Upper Subordinate officers and 63 Lower Subordinates. 

Mr. Drake (C1a.es 11) proceeded on lenve in April. 

105. Areas surveyed.- 
4,483 square miles of 1-inch original survey. 

392 equare miles of 1-inch supplementary survey. 
54 aquare miles of 1-inch correction survey. 

6,734 sqa:ire miles of trinngulatior~ for flubsequent 1-inch survey. 

108. Field work was organized as follows :- 
Ca7np (I).-Mr. Sangiir (Cla~e  11) with 7 to 8 qnrveyo1.s completed 

1,119 equnre inilea in eheet3 74 All ,  5 ,  9 & 13. 
Camp (2)-hlr. FYyatt, v D , (Class 11) with 12 nurveyors completed 

1,120 square lnileu in fiheete 74 A/2, 6, 10 & 14. Owing to the late 
return from leave of Mr Wyatt, this c:lnlp wau divided a t  the start of 
the field eeaeon hetween Mr. Thonin~ (Clila~ 11) and Mr.  Muthannfl 
(V. S. S.).  

Camp (3).-blr Drake, D . C . M ,  (C la s~  11) wit11 8 to 12  surveyor8 
completed 1,107 square miles in sheete 74 A/3, 7. 11 & 15. When 
Mr. Drake went on leave in April, Jlr. Thoman took charge of thie 
camp. 

C a n ~ p  (4).--Mr. Nair (Class 11) with 7 to 8 aurveyorR surveyed 901 
equsre miles in eheete 74 A/4, 8, 12 & 16. 
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Camp (6).-Mr. Azim, I.D.s.M., (U. S. S.) with 5 to 8 surveyors com- 
pleted 682 square miles in sheets 74 B/ l ,  5 & 9. 

Triangulation. -Messre. Murti Rao, PrIustafa, Shamanna, Fernandez, 
Faruquie (U. B. 8.)  and Surveyor Naraainga Hao triangulnted 6,734 
square miles in sheets 65 I & M. 

107. The health of the party was again bad and during the 
latter half of the field season nearly all its nlembers suffered from recur- 
ring attacks of malaria fever. It is possible to avoid infection by living in 
a mosquito-net room in a bungalow between sunset a,nd sunrise, but this 
being impracticable for the members of a survey party it is nearly impos- 
sible to prevent the spread of the fever. The use of Atebvin and Plas- 
moquine ha,s helped surveyors to recover quickly from a,ttacke a,nd has 
possibly reduced somewhat the incidence of the disease. 

108. Recess duties.-The nineteen l-inch sheets of the current 
programme were mapped during the recess by five sections under Messrs. 
Wyatt, Nangia, Nair, Thomas and Azim. 

The permanent drawing sect,ion under Mr. Natesan (C1a.s~ 11) was 
employed a t  Bangalore throughout the year on +-inch and +-inch com- 
piled mapping and colour patterns, of which there are now no arrears. 
An effort is being made to complete both the $-inch a,nd $-inch compiled 
mapping within one year of the completion of the l-inch original map- 
ping, which has been successful in the case of 65 0. This constitutes 
a saving of 3 or 4 over the time normally taken, a,nd it is hoped that 
the improvement may be maintained. 

No.  10 ( B u r m a )  Party. 
Mr. J. blcCwken, M.B .E . ,  to 31-10-34. 

O f i e r  i n  c11nrge.- 
Lt.-Col. F.  R. Scott, I .A . ,  from 1-11-tM74. 

109. General.-The party continued surveys on the l-inch and 
+-inch scnles in Upper Burma, Assam and Bengal. The field headquarters 
opened at Pa,kokku on 19th November and closed on 4th April. 

110. Personnel . -The field strength was one Class I, 3 Class 11 
and 5 TJ. S. officers and 40 Lower Subordinates. 

In  addition a Drawing Section consisting of 10 draftslnen and 
1 computer, in charge of one Class I1 officer, rernainccl in Maymyo to  
carry on the conlpiled ma,pping of the party. 

Mr. C S. McInnes, (Claes 11) was posted to t'he Party on return 
from leave from the 25th October. 

Mr. J. McCraken, M.B.E., (CIaea 11) w a ~  transferred to No. 5 Drawing 
Office, Shillong on the 23rd December. 

1 1 1. Areas surveyed. - 
6,116 square mileu of triangulation for l-inch detail survey; 

200 square miles of eupplementary triangulation for l-inch detail 
Elurvey ; 

119 linear mile8 of traversing ; 
8,241 square miles of 4-inch original survey; 
1,985 equare milee of l -inch original ~ u r v e y  ; 
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112. Field work was organised as follows:- 

Camp (I).-blr. F. R. Smith (Class 11) with 9 surveyors completed 
the 8-inch original survey of 3,308 square miles in sheets 84 F/SW & 
SE and 84  G/NW, in the Chin Hills district and the Arakan Hill Tract8 
of Burma and the Lushai Hills district of Assam. The country surveyed 
consists of steep hills rising to 8,000 feet above sea-level, partly open 
and partly wooded. Communications are poor. 

Camp (57.-Mr. C. P. E. Davenport (Class 11), with 8 surveyors 
completed the 4-inch original survey of 3,323 square miles in sheets 84 
G/NE, SW & SE in the Akyab, Chin Hills and Pakokku districts and 
the Arakan Hill Tracts of Burma. The country surveyed consists of 
steep hills rising to over 10,000 feet above sea-level, partly open and 
partly wooded. Communications are poor. 

Cantp ($).-Mr. D. N. Saha (Class 11), with 11  surveyors completed 
the 1-inch original survey of 1,429 square miles in sheets 84 D/1, 5, 6, 9, 
10, 13 and 14 in the Akyab district of Burma and the Chittagong district 
of Bengrrl. The country surveyed consists of low densely wooded ridges 
with flat cultivated land between them. Communications are good. 

Camp (4).-Rlr. A. K. Sen Gupta (U.  S. S.) with 9 surveyors com- 
pleted the 1-inch original survey of 556 square miles in sheets 84 HI1 
and 2 and 4-inch origlnal survey of 1,609 square milea in sheets 84 
H/NW & NE, in the Akyab, Chin Hills and Minbu districts and the 
Arakan Hill Tracts of Burma. The country surveyed on the 1-inch scale 
consists of low intricate wooded hills and open cultivated plains. Com- 
munications are good. The $-inch area consists of densely wooded hills 
rising to  nearly 6,000 feet above sea-level. Communications are poor. 

Triungu1ntion.-Messrs. Khan Muhammad, H. K. Kar, A. K. 
Talapatra, and eurveyor Iqbsl Muhammad completed the triangulation of 
6,116 square miles in sheets 93 B/4, 9.3 C and 93 D/NW & NE, in the 
Kynukse, Mandalay, Meiktila, Sagaing and Yamethin cli~tricts and the 
Northern and Sout,hern Shan States. 

Mr. Sen Gupta completed the supplementary triangulation of '200 
square miles in the Akyab district. 

113. Recese duties.-Fair mapping was divided into two sec- 
tione under Mr. F. W. Smith aseisted by Mr. D. N. Saha and Mr. C. P. E. 
1)~venpor t  assisted by Mr. A. K.  Sen auptu,  and the computing section 
was in charge of Mr. Davenport atmisted by Mr. Khan Muhammad. All 
surveys were fair mapped on the appropriate scales during the year. 
The Drawing Section, under Mr. C. S. blclnnes, carried out compiled 
mapping throughout the year. 
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No. 15 Party (Triangulation and Levelling). 
Captuin G.  Bomtord, R. E..  up to 2810-34. 

Ojicer in charge.- 
Major G. H, Osmaston, M.c., R.E., from 29-10-31. 

114. Other work done by this party is described in paras. 39 and 40. 
115. Levelling for the protection of the Hardinge Bridge.-364 

miles of secondary, 311 miles of double tertiary, and 3,056 miles of 
single tertiary levelling were carried out by this party for the Eastern 
Bengal Railway in Pabna and adjoining districts. 

The work was paid for by the Railway Department. 



PART 4.-MAP P U B L I C A T I O N  AND OFFICE WORK. 

From 1st April 1934 to 31st March 1936. 

X . - I N T R O D U C T I O N  A N D  P E R S O N N E L .  

116. Index maps C to G, a t  the end of this Report, form 
the most important ndjunct to  Part 4, as they show the progress of 
publication to date for  all ~tnndnrd series of modern maps, excluding 
tranefron tier work. 

11 7. Letter press.-Apart from Sections X (Introduction) and 
XlV (the annual report of the Mathematical Instrument Office), Part ,$ is 
divided into three main Sections :- 

Section XI shows all publications and map issues for the year. 

Section XII shows all the fair drawing, whether completed for 
publication or still in hand, carried out by the 
various drawing offices and field parties. 

Section, XIII describes the work of the printing and miscellaneoue 
offices, excluding that of the Computing and Tidal 
Party, whose work is of a geodetic character and ie 
published in full in the annual Geodeiic Report. 

C a l c u t t a .  Director, Map Publication. 

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

Chief l>,-ccttsnc.rr~r-&lr. Amar Krishna M i h ,  R.S. ,  to  11-6-84 n.nd from 24.10-34 to  9-2%. 
, F. H. (;rant,. from 12-6-.% to  23-10-34 and from 4-2-36. 

-Yo. 1 Da.crtuina Office. 
0 . C .  Mr. L. Williams. M.B.E., to 3-9-36. 
, ,, Amsr Kriehnn Mitm, R.s . ,  from 4-2-35. 
I I  ,, F. H. Gmnt.  to 11-6-34and 

from Zl-10-34 t o  3-2-35. 

,, P. C. Mitra, B.A.. from 1-10-34. 
,, ,, J. C. St .  C. Pollett. V.D. 
,, ,, A. F. Murphy. 
,, ,, Dhlrenara S a t h  Ranarj~,  L.C.E. 

,, ,, Rilrlpendra Nath Yaha, M . W .  

,, ,, AM01 Ranhid Quraiuhi, R.A., t031-10-.74 

0.9. ,, Kodandenr Gnnapthy hlandnnnn. 
, ,, Qirije Sonker Ragchi. 
,, ,, Atul Chandra Maulick. 
, ,, @mesh Chandru Chattejee,  B.Sc. ,  

from 1 .R-34. 

, ,, N i m o l  Chsndm Sen, B.com. 

Engraving Once .  

Mr. A. R. J .  D~lmiel, Heed Engmver. 

,, F. E. Relfe, A R M .  ,. '' tram 2 1 . 1 ~ ~ 4 ,  

Pitoto.- Littto. Offlce. 
0.L'. Major G .  W. Gemmell, I . A . ,  to 10-10-94. 
,, Captain G. F. Hemey, R.E. ,  from 11-10-34. 

Manngws & Aneisfanf Manngcrrs. 
Mr. Y. Colquhoun, Manager, Litho. 
,, L. H. Modue, Offg. hlrl.nager, Photo. 

to 26-10-84. 
,, F. R .  Vandyke, ,, Photo. 

from 27-10-84. 
,, K. L. DPV! Aast t .  ,, Litho. 

to 26-10-34. 
,, 1,. H. Mord~ie, ,. ,, Litho. 

from 27-10-84. 
,, L. J. V~l l ie ,  OM#. ,, ,, Photo. 

to 26-10-84. 
,, K. L. Dev. , ,, Photo. 

from 27-10-84. 

.,Map Record a?&d l a ~ t i e  Olflce. 
0.C ' .  Mr. E. A .  Meyer, to  4-2-36 and from 6-1-86. 
, ,, F. H. Grant,, From 6-2-86 to  4-8-86 

.Ifcl.th.emn,nticnl I t a ~ t r t c r n e ~ ~ t  Oflce. 
Mr. 9 .  Wondhouae. Snperintcndent in charge. 
,, R.  C. Mnlaolm. F . R . M . ~ . ,  r . R . m e t .  8oc., 

Alstt, Bapdt. 
,, A,  Lnwmp, Aontt. Snpdt. 
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Dehra ~ k n .  Director, Geodetic 
Branch. 

Col. C. (3. L e w i e ,  O.B.E., to 21-6-34 
and f r o m  21-10-34. 

Lt.-Col. C.  M. T h o m p s o n ,  I.A., 
f r o m  22-6-34 to 20-10-34. 

3-0. 2 Urawivbq Ofice.  
O.C. Mr. V. W. Molton. 
I I  ?,  Moquimuddin Ansltri, W.A. 

,, ,, X. S.  Hariham Iyer, 
U.S. ,, 8. A .  S .  Matlub Ahmad. 

from 7-6-34 to  15-9-34. 
,, ,, d M u l  Gl~ani  Qureshi. 
,, ,, N.  M. Bopaish. from 93-2-34 to 

31-12-84. 

Eirrsest 1P1crp Ofice.  
C.D. Mr. F. C. Pilcker. 
U.S. ,, B. B. Shome. from 11-4-84. 

Co#nputim?g & Tlflnl Ynrmt!/. 
O.C. Captain G.  Bornfold, R.E.. 

to 12-10-34 aud i r o m  14-12-34. 

,, Lt.-Col. P. A. Gleunie, D. s.o., R.E., 
from 13-10-34 to 13-12-34. 

Photo.-Zinco. Sectiolr. 
Mr. S. C. Amtoon. 

Letterpress P r i w ~ i n q  Sectcon 

Mr. H. H. Williame. 

Simla. Director, Frontier Circle. - 
Oolonel S. W. S a c k v i l l e  Hamilton, 

D . S . O .  

-Vo. 6' Drawitbg Ofice.  
0.12. Lt.-Col. C. hi. Thompson, I . A . .  

t o  2 6 - 4 4  and from 26-1U-34. 

,, Lieut. H. H . Sams, n . m ,  R . K . .  
from 27-4-31 to 3-10-34. 

,. Col. 9. W. Snckville Hamiltou, D.s.o., 
from 4-10-34 to  21-10-,M. 

Y U H V E T  S ~ c ' r ~ o x .  
XI hlr. Duni Chand Puri. 
,, ,, W. H.  Strong, M.B.E.. 

from H-1-85 t,o LO-2-86. 
,, ,, Chowdhuri Mohd. Aslam, B.A. 
,, ,, n. N. Morthy, R.SC., fronl 24-!)-w. 

U.S.  .! El. N a n ~ ~ i m h a  Mnrti Hao. H . A . .  

to  2I-lcLW. 
,, ,, C;hnlamHwn. 
,, ,, Ln.lhir Singh, c . H . ,  to 24.9-$4. 

Shillong. Director. Eastern 
Cirole. 

Colonel J. D. C a m p b e l l ,  D . S . O . ,  
to 5-6-34 and from 12-11-34. 

Lt.-Col. C. M. T h o m p s o n ,  I.A., 
f r o m  6-6-34 to 14-6-34. 

M a j o r  L. H. J a c k s o n ,  I.A., 
f r o m  15-6-34 to 11-11-34. 

So.  3 YI-U'IU~~LJ/  Ofice.  
O . C .  Mr.  P. Simpson, to 1-1-36 and again 

from 14-3-36. 
,, ,, J . McCraken, M.B. E., 

from 3-1-36 t o  13-3-36. 
I1 ?. P. C. Mitra, B.A.? t o  30-9-34. 
,, ,, B. 1'. Wyat t ,  v.D., t o  16-7-34. 
,, ,. A. R. Q,uraishi, B.A., from 1-11-34. 

U . S .  .. P. C. Sen Gupb,  ~ . s c . ,  t o  13-12-34. 
,, ,, Janam Raj Chibbar, to  23-9-34. 
. . . . ?vluhamn~ad hluenffar Shah. 

Bangalore. NO. 6 (south India) - 
Party. 

O.C. Major W. J .  X orn1n11. Y.c. .  K.Y.. 

11 Mr. 8.  J. A .  Dmke,  D . C . M .  

. ,. 13. '1'. Wyatt. v . D . ,  from 17-1-36. 
,, ?, E.  N. Natesr~u, B.A. 

,, ,, 31. D. Nangia, B.A. 

,, ,, M.E. N a i r , ~ . ~ .  
,, ,, P. A. 'l'homas, from 20-8-34. 

U . S .  ,, H .  Na.msin~ha i I u r t i  Eho e A 
! r o r n ~ 2 - 1 0 ~ .  

, , . , hIoha1)at Lal Kohli, from 2-13-34. 
, , , . XInhnrnn~ad Abdol Azim, I .D .B.M.  

,, ,. K. H. Muthannn. 
,, ,, &Iuharnmad M u ~ t a f a .  
, , ,, A.  Shamanna. 
,, ,, C. H. Fernandez. 
,, ,, Mohd. Amir Faruquie, a.A. 

Maymyo. NO. lo (Burma) Party. 
O.C. Lt.-Col. h'. R .  Scott, I .A . ,  from 1-11-34. 

., hlnjor L, El. Jackson, I.A., t o  2-6-34. 

, . hl r. .I. McCrctken, M. B. E.. 
f rom 3-6-34 to 31-10.81. 

I1 ,. .I. AlcCmken, M . R . E . ,  to 22-12-84. 
, .. F. W. Smi th .  
.. ,. C. 9 .  McInnes, from 25-10-84. 
,, .. C. P. E. Davenport.. 
,, .. D. N. Sahn. 

IT. S .  , , Khan Mul~nmrnad, c. H .  

, ,, A. K. Sen Gupta. 
,, ,, H. K, Kar. 



1 19. Publicat ions.-The publications of the Department for the 
year are shown in the following three tables, of which Table I shows map 
publications a t  the various presses, Table 11 shows the progress made in 
publication of modern topographical maps, and Table 111 shows the more 
important letterpress publications. 

GENERAL MAPS. I Departmental. I 

Table I (at-Maps published at Calcutta, during the year 1934-35. 

Maps of I n d i ~  ... . 1 varioue I 
Claes of maps. 

OEOORAPHICAL MAPS. I I 
Southern Asia Series 1:2 million I ... 
India end Adjacent Countries ... Series ... 1: l  million 
Carte Internationale du Monde 1 : l  million 

Scale. 

TOPOGRAPHICAL MAPS. I I 
Quarter-inch, Modem 

, (Prel y .i 
, (Provl.) 

Half-inch, Modern 
One-inch, Modern 

,, (Prely.) 
,, (Prov1.l 

Old etyle maps ... 

New 
publica- 

tions. 

,::: I I ~ J =  4 miles 
Ditto 
Ditto ::: 1 I"= 2 milee 

... lJ1= 1 mile 

... I Ditto ::: Ditto 
Various 

I SPECIAL MAPS. I I 
I 

Manoeuvre and Radiue maps ... 1 Various 1 1 
... Provincial maps ... Ditto . ... 

City & Town Guide m n p ~  ... / Ditto 1 2 
... Index mape ... I Ditto 1 

Miecellaneoue maps 1 Ditto I 27 ... 

Value. 
Re. 

Revised 
editions, 
new edi- 
tione and 
reprints. 

... . . . . .  ~ o t a  / 1 aarl 1 319 1 323,653 14.16.103 

Number of 
copies 

printed. 

Maps ... ... ' Various 120 
Plans and diagrams ... I Ditto 01 

... Illoetration~ ... ...... 146 
Mimcellaneous ... . . . . . . . . . .  20 

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

Orand Total ... I ... 1 240 / 69 1 60.853 / 36.864 

Value. 
Rs. Class of maps. 

4,530 

2,693 

8,300 

Cantonment maps ... 
Forest maps ... 
Mieoellaneous ... 

... Mepe ... 

... Plane and diagrams 

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

Table I(cJ-Maps published at Quetta. 

Total ...I ... 1 82 / 52 1 34.059 / 15.632 

Departmental. 

Total ... I ... 1 158 1 7 1 26.794 1 21.332 

Scale. 

Vqious 

I I 

,I 

13,618 

1,329 

114 

6,371 

Extra-departmental. 

Class of maps. 

Maps ... ... I various I 17 1 1 1 4.801 1 1,660 

Reprints 
and new 

Kew 
publica- 

Various 

, I 

, I 

I) 

... Mepe ... 
Plane and diagrams ... 

... ... 

Plane and diagrams ... I .. I 84 ( 4 1 2.170 1 832 

Pu'umbcr of 
copies 

tions. 1 editions. 

I Departmental. 1 

Dcele. 

I I I I 

... Total ... 17 9,064 2.905 

Orand Toted ... ... / 920 33 / 14.936 1 6,087 

printed. 

6,677 

1,650 

26,732 

23 

... 
6 9 

106 

13 

1 

8 8 

Toted . . . I  ... 1 108 1 16 1 6.871 1 3.182 

1 Extra-departmental. I 

6 

3 0 

16 

New 
publica- 

tions. 

2,684 

27 

47 1 

Various 

, I 

9 ,  

2 

4 

1 

... 

' 19,031 

6,385 

250 

2,128 

85 

8 

16 

Value. 
Re. 

Reprints 
and new 
editions. 

Number of 
copies 

printed. 

9 

... 
7 

817 

21 

6,039 
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Table I (d)-Maps published at Murree and Risalpur 
Cantonment. 

Mapa ... ... 
Plane and diagrrme ... 

... ... 

I C)rand Total ... j ... j ... : ... 1 12,703 1 5,242 

Claee of maps. 

Mepe ... ... 
... Plane and diagrams 

Table 11.-Abstract of Modern Topographical Maps. 

I Departmental. I 

Scale. 

One-inch 
maps. 

I 

Value. 
Rs. 

8,811 

170 

958 

Various 

I I 

I I  

Total ...I ... I ... I ... 1 4.0481 903 

Topographical mape published in 1934-35 1 119 

Kun~ber  of 
copies 

printed. 

Kern 
publicn- 

tions. 

654 

249 

Various 

II  

Reprints 
and new 
editions. 

... Total published 1 3,568 

3,639 

157 

6,859 

... 

... 

... 

... 

... 

Do. do. published in previous 
year6 

Half-inch 
maps. 

I 

... 

... 

... 

3,449 

Quarter-inch 
maps. 

I 

... 

... 

Nombsr of sheeta in India ... / 6,218 1 1.630 450 

NOTES.- 
Calcutta.-In addition t o  the work shown in Table I(a), 103,254 

copies of 320 maps were gridded during the  year. 
Dehra Den.-In addition to tile work shown  in Table I(b), 3.543 

prints of 639 originals, consisting of plane-table sectio~ls, triangulation 
charte and pamphlets, and forest maps were printed. 

1,932 

2,il6 

Table 111.-Letterpress publications. 
(a) P U ~ L I S ~ E D  AT CALCUTTA. 

1. arnera l  Report of the Survey of Indin. 1933-S4. (4501.* 
2. Confidential Supplelnenb to the Silrrey of Illdin Gc~ierul lleport, 1083-84. (126). 
8. Snrvey of Inriie Rotem,-is~ned ~nonthly.  (2 650). 
4. Lint of Mope Published,--issued rno~~ th ly .  (4,400). 

.Numbem in bracketr after each item denote the uornber of copier printed. 
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Table I11 (Concld. ). 

( ( I )  PUBLISHED AT CALCUTTA.-C0n~1d. 

5. List of P. 0. U. 0. Xnps Published,-issued quarterly. (2,000). 
6. Government of India arid Circ\ilrtr Orders. (1,750). 
7. Addenda alld Corrigenda to Regulations on the Subject of Language Exami- 

nations applicable to the Officers of the Surrey of India, 1914. (250). 
8. ~ l ~ h a b ~ t i c a l  Index to Names for the 1933 Edition of the Calcutte-Howrah 

Guide Rlap. (1,500). 
9. Correction slips to Handboolts of Topography, Border Specimen, Map 

Cntalogue, &c. (21,674). 
10. Rfiscellaneous. (3,272). 
11. Calendars for 1985. (1,650). 

(6) I n  hand a t  Calcutta. 

1 .  Handbook of Topography Chapter V (4th Edition). 
2. Ditto ditto Chapter V I  (7th Edition). 
3. Indez to Annual Reports of the Survey of India ,  1904-05 to 1926.27 compiled 

by Lt.-CoE. A. H. Gzuyit, I .A .  
4,  Correction slips to Handbooks of Topogrnpky, Conventional Signs, bc. 
5, Miscellaneous. 

(c) PUBLISHED AT DEHRA DON. 
1. Geodetic Report, 1933. (350).';' 
2. Levelling Pamphlet No. 40. (100). 
3. Addenda to Levelling Pa~nphlets  45 and 53. (366). 
4. Addenda to Triangulation Pamphlets. (960). 
6. Addendurn to Auxiliary Tables V. (200). 
6. Tide Tnbles for the Indian Ocean, 1935. (1,400). 
7. Tide Tables, Hooghlg R~ver ,  1935. (150). 
8. Do. Hooghly River (Signals, lights, &c.), 1935. (800). 
9. Do. Rangoon, 1955. (850). 

10. Do. Bombay, 1935. (900). 
11, Record Volume No. XXV (Surveys in Swfit, Chitriil and Gilgit) and its Sup. 

plement. 1310). 
12. Haudbook of Topogrnphy Chapter VII ,  Transfrontier Reconnaissance. (880). 
13. Secondary Levelling  pamphlet^, gestetnered. (210). 
14. Triangulation Pamphlets. (700). 
15. Annual Provision end Maintenance Returns of 812 districts. (7,800). 
16. Lists of Bench RIarks. (14). 
17. Correction slips to H~ndbooke and Pamphlets, &c. (8,476). 

. 18. Miacellnneoua. (265,363). 

( d )  In hand a t  Dshra  Diin. 
1. Geodetic Report, 1934. (350). 

. 2. Tide Tables for the Indian  Ocean, 1936. (1,200). 
3. Handbook of Topography Clrapter 11 (Constitution a n d  Organisathn of a 

Sur2)dl~ Party). (330). 
4- Addenda to Levelling P a n ~ ~ h l e t  93. (120). 
5 .  Annual Proviaion and Maintenance Returns of 1 2  &st r ich  (300). 
6. Triangulntion Pnmphleta. (300). 

' 7- Lists o j  Bench Marks. (2). 

120. Map Is~ues , -From Table IV below it will be seen that 
the total sales by the entire Depsrim.ent Jurigg the ~ Q W  ~ r e 2 4 - 5 6 1 7  
.copies, v:~luc.d nt Rs. 2,29,865, as against 570,331 copies valued at 
Its. 2,36,324 sold during the previous year. 

*Numbers in bmckets afkr errch item denote the number of aopioe printed. 
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The Map Record a n d  Issue Ofice'cr total departmental sales were 
129,745 copies valued at Rs. 1,43,567. This represents a decrease of 746 
copies on the previous year's figures. 

The total number of ext~a-departmental maps issued by the Map 
Record and Issue Office was 265,815 or 117,451 copies less than last 
year. Of this number, Government Departments, including the Army 
and the Royal Air Force, purchased 153,460 copies less than laet year. 
The sales of these maps to  the general public, however, increased by 
36,009 copies. 

The number of maps transferred to the High Commissioner for 
India and the Circle Offices for stock and issue were 44,803 copies, value 
Re. 65,328. 

Table 177.-Maps issued by Survey units. 

B A L E S .  

D=Depart- GOVERNMENT ARMT AND ROTAL 

X = Ertra- 
departmental. 

Calcutta D' 

X 

Dehrn DIln D 

X 

S h l a  D 

x 
M m m e  or 

Feroze~ore 
("A 

Compan~) D 

X 

Qnetta ("Em 
Compmy) D 

x 
Bisslpur C m  - 

tonment (No. 
1 8 P W )  D 

x 
hugdorr  D 

. x 
Bhillong D 

X 

-la D 
I 

T- . 

i 

- . . l n d d i t i a .  taobms, 41,m enpine of maps. value Rs. 65.828, were iesued by the Map 016~1 
Coloatta, to tns High C~rnmisaiouer for Indie, and the Survey Cimler and Pnn~er ,  for stock and sole- 

OFFICIALS. mental. 

Number 

copO:ee. 

22,025 

154,828 

3,131 

18,721 

148 

...... 

4 

...... 

4S 

...... 

...... 

...... 
760 

...... 
sol 

...... 
118 

..... 

. lmuo 

AIB FORCE. PUBLIC. I TOTAL. 

Pale 

RB. 

27,402 

22,419 

7,023 

14,094 

me 
...... 

0 

...... 

747 

...... 

...... 

...... 

1 , W  

...... 

Sbl 

...... 
aOe 

. . . . .  

4100 

me 

Ra. 

43,034 

10,M 

1,242 

6,182 

466 

...... 

aP 

...... 

log 

...... 

...... 

...... 
1,128 

...... 
SM 

...... 
XI" 

...... 

Number 

co$elfee. 

75.930 

14,786 

8,345 

849 

...... 

...... 

9.9 

...... 

3,838 

...... 

...... 
4.w 

788 

...... 

50 

...... 
5(8 

...... 

Number 
of 

copies. 

14.469 

2,408 

7.376 

87 

6.94 

...... 

...... 

...... 

Bb 

...... 

8,6511 

...... 
103 

...... 
. a,% 

...... 
Ma 

...... 

Number 

coi!ea. 

129,745 

285,815 

12,265 

25,120 

378 

...... 

115 

...... 

4,m 

...... 

...... 
4.w 

a,&! 
..... 

8B4 

..... 
890 

...... 

1@369 

g,le 

Rs. 

1,45,567 

37.428 

13,388 

20,826 

684 

...... 

173 

...... 

5,797 

...... 

...... 
868 

S,W 

...... 
WO 

...... 
1,109 

...... 

I 

Bale 

Rs. 

76,131 

4,664 

5,033 

650 

...... 

...... 

llra 

...... 

4,873 

.....a 

...... 
809 

614 

...... 
47 

...... 
4.90 

...... 

am 1 wa7 

Number 
of 

copies. 

31,790 

98.201 

i99 

5.550 

231 

...... 

13 

...... 

71 

...... 

...... 

...... 
728 

...... 
131 

..... 
339 

...... 

raw ~ 7 4 5  U~CII 



PUBLICATION AND ISSUE& 

PROGRESS OF MAP SALES 

Extra Departmental. 

Departmental. 

The above diagram represents the aggregate sales of the whole 
Department. 

121. Map Record and Issue 0mce.-The volume of work 
in tbe Map Record and l ~ s u e  O5ce has remained constant. Against 
15,423 letters received in 1932 and 16,414, in 1933, 15,434 were received 
in 1934. 

Excluding the value of maps held by the Circle Ofices, the 
approximate value of the Map Record and Issue Ofice stock on 31-3-35, 
inchding thoee stocked in the Branch Office, Calcutta, was Re. 34,93,601. 



Sa PUBLICA'PIONS AND ISSUES. 

The phyeical verification of stock carried out a t  frequent intervale 
throughout the year by the Officer in Charge is now recorded in a " Stock 
Verif cation Kegister". This register wa8 opened in January 1934 and 
reveals discrepancies averi~ging only to a decimal point. 

All receipts were brought to  account at  Catalogue prices. No 
revaluation took place of stocks already in hand. 

9 , 9 2 1  superseded copies of 194 different mops were removed from 
stock, of which 1,973 copies were sold at  a nominal value to the Bengal 
and the BihEr and Orissa Drawing Ofices for departmental use; the 
remaining copies were scrapped. 

As in past years, the Army still continues to top the list of 
purchasers. From a classification of issues, it is found that the percent- 
ngea of departmental sales roughly work out as below :- 

... ... ARMY ... 584 % 
... PUBLIC ... ... 244 % 
... OTHER GOVT. DEPTS. ... 17 % 
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XI1.-WORK O F  DRAWING OFFICES. 

122. Tables V I  to VIII give an abstract of new maps, reprints 
and new editions completed for publication, as well as those in hand 
during the year, for the whole department. 

123. No. 1 Drawing OfJice, Calcutta.-The revised edi6ion 
of the 32-mile map of India and Adjacent Countries, with details and 
lettering in bold characters, is making progress. A revised edition of 
the 50-mile Road Map of India, in an improved form, has been taken 
in hand. 

The new style Province Maps of the Punjab and of the U. P. and 
Delhi on 1/M scale have been published. 

Engraving Ofice:-New and up to date plant and methods for carry - 
ing out erasures and corrections on copper plates have been introduced in 
the Engraving Office during the year under report. 

After cleaning, the plate is silvered with a solution of nitrate of 
silver. Erasures to be made are then cut out to  the depth of the engrav- 
ing and painted round with bitumen or varnish after which the edges and 
the back of the plate are coated with wax. 

The plate after being cleaned with dilute nitric acid is suspended in 
a vat of copper sulphate a t  a distance of about 5 to 6 inches from a pure 
copper anode and a direct electric current is passed from the anode to the 
plate. 

The energy is supplied by a motor generator which delivers up to 
100 amperes a t  a voltage up t o  6. 

After about 14 hours running the erasures will have become tilled 
with copper; the plate is then banded to  an engraver, who scrapes 
off the surplus deposit and the plate is then ready for engraving the 
corrections. 

124. No. 2 Drawing Ofice, Dehra Dun.-with the object 
of providing Inore work for the Photo.-Zinco. Office in Dehra Dtin and of 
relievillg the pressure in No. 1 Drawing Office and the Photo.-Litho. 
Office in Calcuttil, all work in connection with the re-issue of Persia 
sheets falling in 1/M sheets Nos. 9 and 10 has beon transferred to the 
Geodetic Branch. A new section called the Re-issue Section was created 
to deal with these sheets 

The 8-mile map of Nepal mentioned in the report for 1933-34 is 
dill  under publication. 

Original survey records prior to 1905 beyond the limit of regular 
survey were received from the Directors Frontier Circle and Eastern 
Circle and utilized for completion of the 1 /M record of exploration 
EUWey8. 

125. Forest Map Ofice, Dehra Dun.-- his office, which is 
maintained by contribution from all Provincial Governments except 
Assam nnd Bihiir and Oriasa, continues to meet all demands from these 
Governments for forest maps. Its main work is the fair drawing of 
working plane and new editions for ~ r i o u e  forest officers and the 
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upkeep of their ofice copies. In  addition 15 sheet6 comprising 4-inch 
enlnrgeu~ents and )-inch working pliins were prepiired for the Jawhar 
and Knshmir States. 

126. Map Record and Business Section, Dehra Dun.- 
This section continues to be responsible for the storage, despatch and 
*ales O F  publications and forms, and the collection of bills for all supplies 
irnd extm-departmental work carried out by the Geodetic Branch. 
I t  stores all originals of departmental maps published in the Geodetic 
Branch and of cantonment and forest maps with their published 
prints, and carries a stock of Survey of India maps for issue within 
the department and for sale to the public. 

127. No. 6 Drawing OfElce, Simla. 
Survey Sectio?t.- 

( 1 )  The examination of party sheets has been particularly 
heavy this year owing to parties continuing drawing 
in the winter to  complete arrears of mapping. 

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

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

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

( b )  Kew registers of triangulation and tra- 
verse data are under preparation to facili- 
tate cross references between angle books, 
charts and volumes. 

(c) On urgent requisitio~~, 52 one-inch sheets 
(51 old style and 1 new style) wit11 the 
corners of the main rectangle8 marked 
thereon from the rectangulation data by 
No. 24 Party in seasons 1926-30 were 
supplied to the Executive Engineer, Deve- 
lopment & Research ~ iv is ion ,  Trrigiition 
Branch, Karachi, Sind. 

( d )  The fair originals of sheets 48 C/5, 48 T) 
and Simla Panorama map were corrected 
and eubmitted to the Director, Map Publi- 
cation. 

( e )  The fair originals of Quetta Civil Station 
corrected by 0. C. ' E '  Company were 
examined and ~ubrnitted to I). (:. B. 

( f )  Some drawing and typing of additional 
information relating to their work was 
carried out on maps supplied to certain 
Government departments for conference 
purposes, etc. 
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Army Section.- 
(1) During the past year, the Army Section wa6: employed in 

the compilation, drawing and reproduction of maps, plans 
and diagrams for the Army and the various Government 
departments. 

(5') As was to  be expected, the installati011 of the new machine 
printing presses has resulted in a vast increase in output. 
Full advantage of the machine printing bas been taken 
by all departments of the Government of India, and the 
draftsmen have been hard pressed to  keep pace with 
the increased demands. 



WORK OF DRAWING OFFICES. 

Table V1.-New maps. 
Figures in italics denote work in hand. 

No. 1 Drawing Offioe- 
01,ipinal lrrnught 111) to  rli~.tc. nt~tl I i~lpi~rl  i l l  X I .  Li. 1. 0 .  
Oriyinn!~ s l ~ r l  K .  0. 11l:ttes ~ ' ~ ~ r r ~ ~ t c - d  against pr't>r* 

ortlelr prnvf ... ... ... .., 
blnsai,*s ( ~ - o r ~ p r ~ * ~ n t ~ ~ i l  I . O I I ~ ~ I  nlallc: [~rcl'ared for pt~nto- 

... ... u1.npl1y ) ... ... 
(1 l,i(l o r i ~ i  t~nls w r ~ ~ t  I I I ~ Z I ~  a114 c:orrwntt~tl ... ... 

... (11.itl r ~ ~ t t i n g  line's on nriginn1.i tl~.awn e~r  t~hccke:d 
Phatlrrl t - ~ r ~ y i ~ ~ n l i  i-r,rl.ec.rt t l  nlld rn~phnsixctl ... 
h l i , a ~ ~ l l ~ . r ~ ~ o ~ ~ s  c a ~ c s  ... ... ... 
OriRinols frnm r i~ , r lcs  ant1 particls corrected ;~:lair~.it 

D. >I. F'r. xru t iny  ... ... ... 
1'11bliohcd mspa corrected by hnrlrl ... ... 

TOPOGRAPHICAL. GEOGRAPHICAL. GENERAL AND SPECIAL. ACCESSORY. MISCELLANEOUS. 
I 

I 
-- 

1/M. CARTE INTERNA- TIONALE. 
112 nt. 

I - i t ~ c l ~ .  i c  f - i ~ ~ c b .  I-iuch. District. Ermri~lee. India.  Forest. Gridding. Shading, p ~ ~ ~ ~ ~ ~ s ,  Inda.e,q. Chartn, ~ ~ ~ i o u s ,  Nf 
EII -  En-  BIiq). n~etlt .  

graved. IIelio, Ilclio. qravcd. 
- - 

1 I . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  ... NO. 1 Drawing Office ti I .' t j i  58 93 6 i l : , , ~  8 3 
including Engraving I 

I Ofice. 

. ... ... . . . . . .  . . . . . .  . . . . . .  ... ... . . . . . .  ... ... ... No. !2 Drawing Office 2 2 26 I Y  19 291 L , ( ~ I  ... . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  ... ... . . . . . . . . . . . . . . . . . . . . .  
... . .  . . . . . . . . . . . . .  . . . . . . . . . . . .  No. 5 Drawing Offlce . . . . . . . . . . . . . . . . . .  

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

Ehstrrn Circle Parties 4 1 . . . . . . . . .  . . . - . -  ... . . . . . . . . . . . . . . . . . . . . .  ... 
... No. 6 Drawing Office . . . . . .  39 16 . . . . . . . . . . . . . . . . . .  1 

Fnmtir r  C i ~ r l e  Partics ... ... ... . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ... . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . .  ... . . . . . . . . .  ...... . . . . . .  ... ... . . . . . a , . . . . . . . . . . . .  

I No. 10 (Burma) Party ... 0 I ... 1 Is 2 
1 I ! . . .  . . . ) . . .  . . . . . . . . . . . . . . . . . . . . .  . . . /  ...,... 2 , . . . . . . . . . . . . . . . . . . . . .  ... . . . . a .  

I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  ... ... ... Fore~tMapOfflce I 1 i 1 . . . I . . .  1 5  J I 
I 

... . . . . . .  ... Total 1 I I : ~  1 20 . . . . . .  12 25 3 13 ... ... 19 ... 319 I2 9 ... 
- - -- 

2 6 .  . . 3  
I ----- ---- -- 

I ...... ...... ...... Total to date ... 3.696 1.082 / 359 1 16 ...... ...... ...... ...... ...... ...... ...... ...... r ...... . . a * , .  

...... ...... Total for India ... 6,218 j 1,630 ) 450 104 4 1 I 2 2 ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 1 
- - - - 

56 i 27 

I . - -- 

- References. 

Table VII, -M iscellaneous. 
No. 2 Drawing Office- 

( 1 1 1 )  Lucknow and Bombay Guide maps. 
( a )  Revised edition, Himliiyaa 6r Central Asia, Scale 1/24M. 
( o )  G4-inch, two sheets and 16-inch, four sheeh. 
( .p )  1 G-inch, ten sheets. 
('I) 16-inch Shillong Canl., 32-illch Shillollg Cant., (Jhalu- 

pBra). 
( 1 ' )  (111Ih11rgn and Wararlgal Guidc nlno. 

. 

Scales :--r-inch I I IVRUS x inclles to 1 mile, 

z-mile ,, 1 inch to x miles. 

1/M meaus 1 : 1 million or 1.011 incheu to 16 miles. 

ll2M ,, 1 : 2  ,, I I ,, ,, 32 ,, 

J1oaaic.s (c.o~~g~.t ,p;~tt~i rough rn1111z ~)rc]~nretl  for 
p l l ~ ~ t l ~ ~ r l l ~ > l l y )  . a .  ... ... ... 27 ... Explorntior~ K~.nl> tilt, (rolipl~ i~~dcxcts ~~re'l)nrc(l) 1 0  .. ... 11 ,, .. (fnir , a 42 

P;~r ty  ~hcctn  t-xn~ninc~d, corrr.ctr~cl 1111tl ullI~llliI,tcd f01 
~:~~tlic*ntion ... . .. ... 1; 

Oritl c l ~ t t i ~ ~ g  ~)oint* on n~crwics R I I ~  nl.i~innl?l c l r a w ~ ~  ... and t-hwkrtl ... .,. ... I!) 
I'lrrtrc-tnt~lt:~ pl.ojcc.tctl nntl l~lol~ccl Etrr c~.u~) lnv~t io t~  wn1.k 3 

(a) Rcriscd edit ions. 
( h )  Includes five revised editions. 
( c )  ,! O I I C  ,! I ,  

( d )  l ' u ~ ~ j a l ~ ,  U. 1'. k l)cll~i, 
( P )  baluchiwtin, Hcllgal. Hllrlll;,, klytlcr$I,$dl Kaslllnir and 

Jnnrrnu, n t ~ d  3Iyso1.e S; Coorg. 
( , f )  82-tuile, 128-tnilc India nud 67 mile Railway map of India 

(engraved edition). 
(g) Ii~cludce Tapc cdition indes for C'alcutt;i S: Howrah 

Guidc mnp, acale 3"-- 1 mile. 

(h)  Ncw editioi~s from two-inch aurveya. 
( i )  Special hTep81 maps. 
C j )  Iurlurlcs onc rcviacd edition. 
(k) Inclurlcs Four rcviscrl editions. 
(I) Dclhi (iuirlc map. 

Foreet Map Office- 
Stnntl;~rrl i~ldcxcs complcttd . a .  ... S I I ~ ~ C ~ P  ~~(1l011r~d for indct~ts ... 
,\rrns c!xrractrd, sl~ceta . . a  ..a 

Orig i t~n l~  corrcctcd ... ... 
Sllcc!tr: p s c d  For [ ~ u b l i c t ~ t i o ~ ~  ... 

No. 6 Drawing Office-- 
... Onc i t~ch s11i~ct.q ~ X R I I I ~ ~ I ~ C ~  ... 

()~~rrrtrv i11c11 shccls r x n n ~ i ~ ~ t d  ... 
( j  ~ ~ i t l v  mtrp esa~ninrd  ... ... 

No. 10 (Burma) Party- ... Jlnp mounting (booklets) ... ... ... , ,, (plnin) 
Shectrr nroiccted for mosaics ... 
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Table VII1.-Re-issues. 
Bepr-ints-No c/~a?rge.q in nrap. ,Veto edi t io~~s-Sl ight  altevmations. Revised editiotrs-Considerable chalages. 

JIODERS JIAl'S I?JCI,UUIS(i P~iELlAIll\'AJiP EDITIONS. OLD-STY LE. GENERAL AND SPECIAL. 

I 
INCLUDING PROVI- 

TOPOQRAPHICAL. GEOGRAPHICAL. SIONAL I5SUES. CAKTOSBIEKT. 

I I 
NO. 1 Drawing Office- I 

. a .  a,. ..a ... . a .  Hcpl.ints ... ... .,. ... ... ... ... ... ... ... ... ... ... ... ... ... XC\V e d i t i i ~ ~ ~ ~  ... ... .i 3 1 1  I .i 1 1 ... 10 ... 4 6 2 ... ... ... ... ... ... a,. ... ... ... ... ltevisecl ., ... ... . , . ... ... ... ... ... ... ... ... ... 
NO. 2 Drawing Office- 

... ... ... ... ... ... Sew editio~l- ... ... ... ... ... ... ... ... ... ... ... ... ..a . a .  ... ... ... i . . .  .,. ... ... ... ... 
' i 

. a .  . a .  

NO. 5 Drawing OfRce- I 
... ... ... ... ... ... Z;cn edi t io~~-:  ... .,. . .. ... ... ... ... ... ... ... ... I 

i 'is ... ... ... ... ... ... Iicviuctl . . . . .  ... "' ... ... ... ... ... i I '*. 
. a .  . a .  .,. 

NO. 6 Drawing Office Bc 
Frontier Circle Par- 
ties- 

... ... ... ... ... ... ... S r m  e~lit it \r~< ... .,. I 1 ... . , . ... ... ... ... ... ... ... ... ... ... ... ... ... ... Ilp\-ised . . . . .  ... .,. I 4  ... ... ... ... 3 2 1 

NO. 6 (s. I., Party- 
... ... ... ... ... ... ... ... ... ... S e w  eclitior~s ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... Hcviwtl ,, ... ... ... ... ... ... 

No. 10 (Burma) Party- 
... ..a ... ... ... ... ... ... ... ... S r w  cditicl~~s ... ... ... ... ... ... ... ... ... ... ... ... ... . . . .  ... ... Hevi-pi1 . . . . .  ... 1 .,. ... ... ... ... ... ... ... 

1 
Forest Map Offlce & 

No. 20 (Cantonment) 
Detachment - I I 

I i 
l~e(~rl1lt. I ... ... ... ... . a .  ... ... 1 ... . a .  ... . a .  ... *. . . a .  ... ... ... . a .  2 2 

... Xc\v I J I ~ ~ ~ I ~ I I I -  ... ... ... ... ... ... I ... ... ... ... ... 30 I 
H + ~ . i . < r ~ l  . . . . .  ... ... ... ... i ::: I ::: ... ... ... ... ... ... a , .  

28 e ..' ." 
I .'. I I 

- 

i Totals ... . . . .  81 1 15 ... 1 ... ... 7 2 30 1 ... 65 1 8 
I 





XII1.-PRINTING AND MISCELLANEOUS. 

128. The Photo.-Litho. OfELce, Calcutta.-During the year 
there has been a noticeable decrease in the amount of work both depart- 
mental and extra-departmental passing through the office. Efforts are 
now being made to attract more work from other Government depart- 
ments. Owing to  the reduction in the size of the Survey Department in 
recent years, this office is in a position to undertake more extra-depart- 
mental work than formerly. 

An average of three out of four rotary offset and seven out of nine 
flat-bed printing machines were in continuous working, and the twenty 
handpresses were fully occupied. In the Type Printing Section the six 
letter-press machines were almost continuously in use. 

Experiments have been carried out with a view to reducing the time 
taken to prepare drawing blue prints from plane table sections, for 
survey parties, and have met with a great measure of success. Hitherto 
the normal method involved the preparation of a "mosaic" usinu black '=. 
prints pulled on a hand-press, from lithographic zinc plates of individual 
planetable sections. The method was lengthy and costly, and the quality 
of blue print was not good. The only alternative was the method of 
direct lithographic combination of the work on two or Inore zinc plates 
which however could be used only in a small percentage of cases, and 
even then had serious defects. 

The new methods involve the use of "Correctostat" and "Ozalid" 
papers, products which have recently come on to  the market. These papers 
are used for taking contact prints from the neg~t ives  of individual plane- 
table sections, and are then put down in mosa~c form on a pro-jection of 
the sheet on zinc or glass. The time taken to produce a drawing blue 
print has now been retluced from an average of over four weeks to one 
week, and there has been a marked improvement in both the quality and 
accuracy of the blue prints. All ~uofiaicing is now done in the Photo.- 
Litho. Office instead of being sent out to a drawing ofice as hitherto. 
This has resulted in a saving of time and clerical work, and has relieved 
drawing offices of work which often was difficult to  deal with expedi- 
tiously without interference wit11 normal routine. 

COST AND OUT-TURN OF PHOTO.-LITHO. OFFICE. 

I Value of I Expendi. nut - tnr~  Nom tivra 
h e .  I at oficr ! p r r p r d .  

MAPS PRINTEI). 
Zinc 

plnten 
prppnrrll. 

I mpre~sions 

1 rats. I -- - 

2,80.123 4,381 

I 

mental. ( I I - -- 

6.088 1 733 1 1.641 3.183.978 

I I 

; depart. pulled. 
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I N D E P E N D E N T  OUT-TURN O F  T H E  PROCESS ENGRAVING AND 
TYPE PRINTING SECTIONS. 

129. OUT-TURN O F  ENGRAVING OFFICE COPPER PLATE 
PRINTING SECTION. 

IMPRESSIONS PULLED. 
-.- 

~ h o t o p v n r e e .  I Chroma Paper. I h n s f e r .  I liscellaneoua. , I Total. 

PROCESS ENGRAVING SECTION. 

EALI-TONE WORK. 
TYPE PRINTING SECTION. 

130. Photo.-Zinco.-Section, Dehra ~ u n . - T h e  printing plant 
of this section consisting of one rotary and two flat-bed machines (only 
one of which is in operation at a time), an oKqet press and 3 hand- 
presses, was in continuous operation during the year, printing canton- 
ment and forest maps, diagrams and the Bhakra Dam Proeject sheets, ae 
well as indexes and charts for the Geodetic Report, as shown in Table 
I . ) .  I n  addition to the above the Lucknow Guide map and the "Lay- 
out plan of New Delhi" were printed in colours. 

The old Zeies Protar lens and prism were replaced by a new 
Apochromat Tessar F. 9 lens and prism a t  n cost of £ 210 (excluding Re. 
858 on freight and import duty). This lens gives much improved negatives 
using considerably shorter espoeuree than with the previous lens. 

PHOTO- 
GRAVURES. 

Plates 'tern. Or 

pages 
published. 

MI 1 612 241 

I 
I 1 

131, No. 18 (Air S u r v e y )  Party, Murree and 
R i s a l p ~ . - T h e  Reproduction Section was employed on miscellaneous 
work throughout the year. 

One special map was printed for Head-quarters, Northern Commend, 
which was perpared direct from an sir survey compilation. The outline 
original was first completed for typing and accessory work on a bromide 
print from a contact film negative taken from the compilation, when the 
outline had been completely eurveyed. The contour original was com- 
pleted for typing on a bromide print, from a daffed contact film negative 
taken from the finally completed compilation. The reduction of the 
bromide originals was done by photography at Dehra Dan, as the camere 

Copies ( Irnpre~niona 
printed. I pulled. 

987 

- 
5,391 6,746 

Including 1,160 i 
commission forms. ' 

I 

I 1.821 39.865 48.475 9,63,840 16+9 
Stereoa. 

1,800,603 



Pirrsin,g u p  am odgt t~n l  fw phntogrtv,phg. u. I,. o., u u u u w o ~ u .  - 
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in No. 18 Party was not large enough. The final map in two colours ie 
very satisfactory, and the elimination of fair drawing greatly reduced the 
time and cost, besides ensuring more faithful reproduction of the survey. 

This method of reproducing Mops in two colours direct from the 
survey has been further developed to eliminate the duffing which is 
carried out a t  present, by means of a black bank-post paper print of the 
outline, registered carefully with the combined film negative. The new 
method is more satisfactory than the two-colour process reported in the 
1934 report, and has been standardized for hasty map production in the 
Party. One special map was produced by this method for Headquarters, 
Peshswar District. 

The Party has been re-equipped with a procesfi camera, to  take 
film or plate negatives up to  23 x 21  inches, to  match the Furnival 
portable hand presses in use in the Party. 

132. 'E' Company, Quetta.-The Reproduction Section was 
employed throughout the year mostly on extra-departmental work. 

A paper cutting machine, and a double royal hand press were 
received and set up during the year. 

Improvements were made in the Photo Section, the lighting being 
improved and a long focus lens being installed which is capable of 
dealing with full size blue printe. 

There are now in the Company one offset rotary printing machine, 
one duplicating press, 4 hand presses and 2 portable presses. 

Reproduction of originals received :- 

In one colour ... ... ... 208 
In two colours ... ... ... 19 

In three ,, ... ... ... 2 2 
In four ,, ... . . . ... 3 

TOTAL ... 252 -- 
Vandyke and helio plates prepared ... ... 334 
Prints pulled ... ... ... 14,846 



X1V.-MATHEMATICAL INSTRUMENT OFFICE. 

133. During the year under review the total value of repaire 
carried out and the sale of instruments, have shown an increase on the 
previous year. 

Owing to the decision of the military authorities to  discontinue 
employing the M. I. 0. for  repair work, considerable retrenchment 
of staff was unfortunately necessary. This involved the discharge 
of 62 men. The savinge thus effected in the cost of establishment 
amount to  Rs. 22,572 per annum. An additional saving is expected 
owing to the Superintendent proceeding on leave for 28 months from 
4th April 1935, preparatory to retirement. 

Repairs and manufactures during the year covered the usual wide 
range associated with the M. I. 0. The principal items are as follows:- 

Repairs  for  Publ ic  Departments:- 
Theodolites. Drawing instl-uments. 
Levels. Pantographs. 
Sextants. Sight rules. 
Quintants. Parallel rules. 
Clinometers. Levelling staves. 
Abney levels. Ghat tracers. 
Plane-tables. Hypsometers. 
Drawitlg boarcls. Raingauges. 
T-Squares. Survey umbrellas. 
Plane-table stands. Sphygmomanometers. 
Theodolite and level stands. Microscopes. 

Repairs  t o  A r m y  Optical and other ins t runzents  i nc luded  :- 
60 Rangefindere. 530 Binoculars. 
50 Dial eights. 160 Monoculars. 
54 Telescopes. 180 Liquid compasses. 
36 Directors. 80 Watches. 

Manufactures for  Puhli,c Departments  i n c l u d e d  the fo l lowing  :- 
Steel Band chains. Ferro-pr inting frames. 
Subtense bars. Zinc washing tubs. 
Measuring rods. Canvas covers. 
Levelling staves. Set squares. 
Survey umbrellas. Drawing instruments. 
Sight rules. Pro  tractor^. 
Water  bottle^. Leather tape cases. 
Surveying flags. Plotting scales. 
Canvas holdalle. Alutniniurn gauge plates. 
Drawing boards. Head stereoscopes. 
Plane- tsblee. Wind vanco. 
T-Scluaree. Copy, Irn purial Yard. 
Mule truuke. Sounding quintants. 
Ink rollere. 



Manufactures for Director of Contracts, Simla. 
A large number of spare parts and smaller apparatus for the Army 

were made up and supplied, on tender, to the Director of Contracts, 
Simla. In  connection with this work numerous experiments were 
carried out with a view to perfecting the radium painting of luminouv 
components. 

In the Optical Department considerable progress was made in 
the renovation of prisms and lenses. During the year under review, 
the following were re-worked, polished and figured :- 

2,300 Prism surfaces. 
350 Plano-convex lenses and object glasses. 

1,031 Object glasses rebalsamed. 
In  the Optical Department manufactures extended to :- 
500 Prisms. 250 Rangefinder moderating 

glasses. 

421 Lenses. 162 Reflecting mirrors. 
940 Compass glassee. 136 Spirit bubbles. 

564 Theodolite and level 308 Thermometers. 
diaphragms. 

605 Binocular graticules. 148 Pocket Sikes hydrometers. 

Instruments adjusted and tested in the Optical Department were 
as follows:- 

71 Head stereoscopes. 40 Planimeters. 
260 Thermometers. 35 Sphygmomanometers. 

70 Microscopes. 1 2  Ophthalmoscopes. 
30 Barometers. 41 Hydrometers. 
40 Hygrometers. 30 l\ilicroscope objectives. 

In addition, 370 glass ja.rs were graduated for the Excise Depart- 
ment. 

Special manufactures to design were conlpleted as follows :- 
8 Ampoule fillers (7 for  the Director, Bacteriophage Laboratory, 

Bankipore and 1 for the School of Tropical Medicine, 
Calcutta). 

4 Polarity indicator magnete for the Superintendent, Gun and 
Shell Factory, Cossipore. 

1 Pilot gauge for the Principal, Bengal Engineering College, 
Shibpur. 

1 Hunter short base apparatus for the D. G. B., Dehra Dfin. 
6 1)uralumin tree caliper8 for the Divl. Forest Offjcer, Dhiirwiir, 

the Silviculturiet, Assam, and the Provincial Silviculturist, 
Ootacamund. 

Six new pattern survey clinometers were made up and issued to 
Directors and 0 .  C's. NOA. 6 and 20 Parties for test and report after 
the field season with n view to further improvement in deeign. 
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The following officers visited the M. I. 0. on the 12th April to 
discuss with D. M. P. and S. M.  I. 0. certain matters relating to the 
supply of Army repair work :- 

1. Lt. General Sir H.  E. ap Rhys Pryce, K.c.B., c.M.G., D.s.o., 
Master General of the Ordx~a~nce. 

2. Bt. Lt.-Col. J. N. Thomas, D.s.o., M.c., R.A., Asstt. Master 
General of the Ordnance. 

3. Lt.-Col. R. Crofton, M.c., I.A.o.c., Asstt. Director of Artillery. 
4. The Inspector of Guns, Cossipore. 
5 .  The Asstt. Inspector of Guns, Hastinge. 

Messrs A. K. Chanda, B.SC., and Kali Charan, M.A., oficere of the 
Indian Audit and Accounts Services were deputed to the M. I. 0. in July 
by the Auditor General for the purpose of studying the methods of 
accounting. 

Army surplus and obsolescent stores were sold on behalf of the 
Director of Contracts, Simla, and a sum of Rs. 1,778 was realised. 
Surplus and obsolescent stores and scrap materials belonging to the M. I. 
0. were disposed of, and a sum of Rs. 13,178 was realised. 

Fire drill and the inspection of fire appliances were carried out 
monthly during the year. 

134. The following comparative table shows the slight increase 
in the demand8 on this office for the supply of instruments, and also 
for the total value of repairs. 

Rs. 
2.01.410 

139.1 19 

6,814 

3.90.666 
1156.899 
1*48*387 

76,661 
44.61 1 

9.660 

a,ea.ale 

13,136 

383 

1.49.898 

1. Total value of stores ieeued ... 
2. , ,, ,, repaire carried out to 

order8 ... 
8. ,, ,, ,, inetrumente kc. returned 

to stores ... ... 
4. Book vnlue of elock in- 

(a) Serviceable etore ... ... 
( b )  Repairable , ... ... 
(c) M~terial ,, ... 

6. Valqrs of new instruments- 
(a) Manufactured in workehop ... 
( b )  Purchased locally ... ... 
(c) Imported through the Stores 

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

R ~ O P  . . . ... 
7. Vslne obtained by eale of obeolescent 

and condemned etoree . . . 
8. & ~ C P ~ O Y S C ~  

(a) Average nurnbere in workshop ... 
( b )  Coet of employeee in workshop 

including pension contribution 

I Rs. 
1,a9,422 1 1,98,786 

2,49,706 

28,154 

4,07,6a1 
1,59,494 
1,80,736 

44,106 
18,284 

8,410 

8,62,141 

8,860 

424 

1,66,898 

1,80,848 

14,208 

8,86,279 
1,62,064 
1,136,181 

72,048 
39,787 

8,211 

2,89,707 

4,019 

899 

1,47,606 
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