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THE HISTORY AND WORK OF THE SURVEY OF INDIA. 

The first authoritative map of India was published by D'Anville in 
1752, mhcn the cxploration of the then unknown India was still largcly 
in French hands. It had been compiled from routes of solitary travellers 
and rough charts of thc coast. 

Tho Survey of India nlay be said to h a h  been founded in 1767-ten 
yefirs after the battle of Plassey-when Lord Clive formally appointed 
Major James Renncll the first Surveyor General of Bengal, a t  that t i ~ n c  
the most important of the East  India Company's possessions, though there 
werc earlicr settlemcnts in Madras and Bombay. 

Rennell's maps were originally military r c c o ~ l n a i s s ~ ~ ~ c e s  and latterly 
chained surveys based on .zstronomically fixed points, and do not pretend 
to thc accuracy of modern maps of India bnsed on the rigid system of 
triangulation co~nmenced a t  Madras in 1802 and since extended over and 
beyond India. Even now however the relative accuracy of these old maps 
~iin~kes thcni valuable in legal disputes, as for instnnce in proving thnt thc 
llolding of a Eengal landowner was a river area a t  the time of the Permanent 
Settlement of 1793, so that he is debarred fro111 its benefits. 

From thcse beginnings, this department has grtldually become primarily 
responsible for all topographical surveys, explorations and the maintenance 
of geographical maps of the greater part of Southern Asia, and also for 
geodetic work. 

Geodesy means the invostigation of the size, shape and structure of 
the earth, and the geodetic work of the department  consist,^ of primary (or 
geodetic) triangulation, latitude, longitude and gravity determinations. 
From these the exact "figure" of the earth is obtained, whereby points fixed 
by triangulation can be accurately located on its curved surface. This sys- 
tem of fixed points holds together all topographical and revenue surveys, and 
the existence of such a systenl from the early days of the department has 
avoided the embarrassments caused in other countries where isolated topo- 
graphical surveys have been started without a rigid framework, with the in. 
evitable result that they could not be fitted together. 

A geodctic framework is therefore essential in any large survey, but 
thore arc a nunibcr of other activities, nll of thosc ultimately utilitarian, 
which cnn be suitably combined with it and the following are sorue of thoso 
which have been carried out in India: 

Precisc levelling for the determination of heights; 
Tidal prcdictions rind publication of Tide Tables for forty ports 

bctween Sllcz nnd Singnporc ; 
The Magnctic survey ; 
Observation of thc direction and forcc of gravity; 
Astronolllical observations to determino latitude, lo~lgitudo and 

time ; 
Seismographic and mctorological observations at Dehrs Diin. 

Indian geodesy has disolosed by far the largest known anomalies of 
gravitational attraction in the earth's crust', which have recently led to a, 

reconsideration of the whole theory of isostnsy. 
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Topo%raphical Surveys . - In  the past this departguent ueed to  oarty 
out the large scale revenue surveys for lnost of India, and was still oonduct- 
ing this work for Central and Eastern lndia  and Burma in  1905. 

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

By 1906 however, the small scale topographical surveys compiled from 
the large scnle revenue maps had fallen seriously in arrear, owing to the 
relatively slower pace and incompleteness of the latter, on which "waste" 
non-revenue-paying areas are normally shown blank. 

An authoritative Survey Committee appointed by the Government of 
In&& considered the position in 1905. I t  was feared that  a separation of the 
topographical and revenue surveys might result in a wasteful duplication of 
work ~ n d  two overlapping but mutunlly discrepant systems of mapping. 
These objections merc met by a ruling that  the basis of both systems of survey 
should be identical and provided either by the Survey of India or under its 
supervision. 

Subject to this principle, the remaining revenue surveys were handed 
ovcr to the provinces, who had always paid for them as part of the overhead 
charges of revenue collection, and the Survey of India was enabled to con- 
centrate its energies on a complete new series of modern topographical maps 
in several colours on the 1-inch to 1-mile scale. 

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

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

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

Owing to the serious finnncinl situation in 1931, the establishment of the 
department was severely cut down nnd its annual expenditure halved, in 
consequence of which the modern survey of India cannot now be completed 
before 1950. 

The obsolescence of the present series of modern maps of India is shewn 
in the second index map at the end of this report., 

Large Scale Surveys.-Surveys and records of international, state 
and provincial boundnries hnvo nlways formed an important item of 
topographical work, and in recent years numerous Guide Maps have been 

of important cities :~nd lnil i t~ry stations where the 1-inch to 
1-mile scale is inadequate. 

M i ~ c e l l a n e ~ ~ s . - W h i l e  expending on topogrnphical and geodetic 
work all funds allotted by imperial revenues, the department is prepared 
to  undertake or aul local Rurveya, on payment by those concerned, ~ u c h  as 

Forest and cnutonment surveys; 
Riverain, irrigntion, rnilwny and city surveys ; 
Surveys of tea gardens nnd mining areas, with such control 

levelling as is necessary for these operations. 



Administratwe assistance is  also given, and executive officere lent, in . aid of the revenue surveys of various provinces and states. 

The Printing Offices a t  Calcutta and Dehra Diin are always a t  the dis- 
posal of other Government departn~ents, for such work as the printing of 
special maps, illustrations for reports and all diagrams for patents. 

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

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

In  view of its high military importance, air survey work for civil 
purposes is receiving all possible assistance, and continuous research is 
being carricd on in thc latest methods of ~ilapping from photographs taken 
from the ground and in the air. 

The flying and photography for air 111.zpping done by this department 
are at present cnrried out by the Royal Air Force or the Indian Air Survey 
Company, n co~nlnercial fir111 with he:~dqunrters a t  Duin Dum. 

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

The Headquarters Office is a t  Calcutta under the Assistant Surveyor 
General, and therc are four Directors, one for the Map Publication and other 
technical ofices nt Ca.lcutta, and three for three of the five Survey of India 
Circles into which the country is divided; the other two Circle areas (co~.cr-  
ing Burnla and South India) are administered personally by the Surveyor 
General. 

Of the three Circle Directors, onc also administers the Geodetic Branch 
a t  Dehra Diin in addition to his topographical survey Circle. 
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GLOSSARY. 

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

(ii) 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" &c., 

( i i i )  for scales smaller than  4 miles to o:e inch-" 50-mile scale", 
"8-mile scale" &c., which mean scale of 50 miles to  one 
inch" "scale of 8 miles to one inch " &c., 

( i v )  for scales of and  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., &c. 

Serial numbering of Survey of India maps. The system of 
numbering will be evident by e reference to the Indexes a t  the end of this 
report, e.g. 

Sheets 65, 78  kc. are sheets on the 1/M scale; 
Sheets 65K, 78F kc. are +-inch sheets; 
Sheets 65K/N.W., 78F/S.E., &c. are *-inch sheets; 
Sheets 65K/l ,  783116 &c. are 1-inch sheets. 

~bbre~iation8.-U. S. S. denotes Upper Subordinate 8ervico. 
L. S ,  S. denotes Lower Subordinate Service. 
U. S. Officer dcnotes Upper Subordinate Officer. 
L. 5. Officer denotes Lower Bubordinate Offlcer. 
P. L. 0, denotes Photo.-Litho. Office (Calcutte). 
P. Z. Section denotes photo.-zinc0 Section (Dehra 

Diin). 
D. 0. denotes Drawing Office. 



SURVEY OF INDIA 

GENERAL REPORT 

From 1st October 1933 

To 30th September 1934 

INTRODUCTION AND SUMMARY. 

1. Annual Reports are published, with effect from the  report  
of 1933, in two separate V O ~ U ~ ~ S  as follow0 :- 

Geodetic Report.  
General Report.  

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

The Geodetic R e p o ~ t  includes full details of all scientific work. 

l'he General Report only gives brief abstracts of the Cfeot-letic 
Report ( v i d e  Par t  2 in the Table of Contents), but  gives compiete 
reports of the survey operations of the ordinary field parties and 
detachments. Abstracts I1 and IV ( v ide  Table of Contents) sun~marize 
tfiese latter reports and enable the reader to  look up such portions as 
may interest him. 

The first Index Map appearing a t  the end of this Report shows 
the progress of modern topographical surveys and compilation. M:~ps 
of sorts are of course available for all part,s of the Indian Empire, 
but soille of them are very old, and all maps previous to  1905 were 
based on the old longitude of 1515 (which was over r? miles out)  and 
are therefore excluded from the Index Map. 

Part 4 (Map ~ub1icaii;n and Office Work), with the last five INDEX 
MAPS at  the end of t,hle report, s h o ~ ~ s  the progress of lnap publica- 
tion on all scales, and contains reports on publication and issues, printing 
and drawing, and of such offices as the Matheinatical Instrunlent Ofice, 
which have to  conform with the financial year. 

The ob:olescence of the modern maps of India is shown in the 
second Index Map at  the end. 

2. General. Brigadier H. J. Couchman, D.s.o., M.c., held the 
post of Surveyor General throughout the year. 

The post of Assistant Surveyor General was filled by Major H. R. C. 
Meade, I . A . ,  throughout the year. 



a INTRODUCTION AND SUMMARY. 

3. The total cost of the Department f e r  the year ending 
31st March 1934, as compared with that  of previous yeare, was a8 

follows :- 

4. Organisation. 'l'he retrenched organisation introduced 'in 
1932 remained in force during the year under report. 

( 193192 I 1932-33 I 1933-31 / REMARKS, 

A scheme has been sanctioned for the partial Indianization of the 
milit,ary portion of the Class I Service of the Survey of India. One 
quarter of this portion will be reserved for Indian Officers holding 
the King's Commission, the remainder being Royal Engineer Officers. 

The long connection of British Officers of the Indian Army with the 
Survey of India, which has lasted for over 160 years, will not however 
be terminated, since the scheme provides for: the appointment of these 
officers whenever qunlifiecl candidates of the other two categories are 
not forthcoming. 

( a )  I n c l ~  d i n  g 
Rs. 1,80,750 
for En~lish 
Charges (High 
Commiesioner) 
on Stores, and 
lose or gain by 
exchange. 

( b )  I n c l u d i n g  
Rs. 1,21.330 
for do. do. 

?These figures 
are not hnal. 

* Vide page 16. 

The Government of Inclia have decided to extend the principle 
of communal representation to the technical appointments in the Survey 
of India, General Services, Class I and Class 11. 

Rs. 

33,17,073 t 

12,55,341 t 

20,61,732 t 

Groes actual cost ... 
Deduct recoveries 

Nett ectusl charges ... 

Direct recruitment for Class I1 Service of the Survey of India 
will, in future, be made through the Public Services Commi~sion. 

The services of Mr. C. B. Sexton, Extra-Assistant Superintendent 
of the Survey of India were permanently transferred to the Bengal 
Government with effect from the 23rd August. 

Total area of survey of 
all kinds completed during 
the year. 

Rs. 

49,86,863(a) 

14,50,965 

35'35,898 

Square miles. Square miles. Square miles. 

37,924* 

I I 
43,683'"2,216* 

Rs. 

36,1OI206(b) 

14,08,175 

22,02,031 
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* Mr. H. H. Creed, whose services were transferred t o  the  Govern- 

ment of Assam from the  1s t  May 1933 and who was appointed by 
them on probation for one year, has been confirmed in his appointment 
under that  Government from the 18th April 1934, and ceases t o  have 
any lien on his appointment in the  Survey of India. 

5. Notable events of the Survey year. 
Colonel R. H. Phillimore, D.s.o., is preparing a series of Record 

Volumes dealing with the early history of the Survey of India, and for 
this purpose the more interesting of t h e  early correspondence and original 
records of the Department are  being collected and arranged in Dehra 
Diin. 

A detachment of No. 15 Par ty  consisting of 4, Upper Subordinate 
Officers and 17 Lower Subordinates under Mr. N. N. Chuckerbutty: L.c.E., 
ran lines of levels in the Bihar earthquake area during March, April 
and May, from which the local authorities hoped t o  predict monsoon 
flooding. 2,300 miles of levelling were completed, and lists of heights 
of the 23,000 points fixed and 1-inch maps showing the  lines levelled, 
were delivered to  the Governrne~it of Bihar and Orissa on 31st May. 

Tlie Governor in Council expressed his tha.nks for  the prompt 
and efficient rnauner in which the levelling was initiated a.nd carried 
through. (para. 114). 

Boundary Su~.vey.- 
TRIPURA STATE BOUNDARY.-Mr. K. L. Dhawan and two 

surveyors surveyed 8 square miles on the  1-inch scale in connection 
with deurarcation of the  Tr ipur ;~  Sta te  boundary adjoining the Lushai 
Hills and Chittagong Hill Tracts. (para .  95). . The Superintendent, Lushai Hills, in a let ter  of appreciation of 
the work on the bounclary, which enabled a clear and speedy settlement 
to be obtained, states :- 

"My note to you would not be complete if I did no t  tell you how 
very helpful ancl quietly efficient Mr. Dhawan was in placing the 
technici~l survey details before us, and I was greatly impressed by his 
tact and the unstintecl : ~ n d  willing assistance he g;rve us ". 

THE KOHAT C:ANTONMENT BOUNDARY, 9.1 linear miles in 
length, w;is trizrersed on payment by ' A 1  Couipaiiy. This bound;~ry 
w ; ~ s  not corripletely dei:;ircated : ~ t  the time of the survey of the 
C:antonnrent in 1923-24. 

1\11 in(-les showillg exp1or;rtiou surlvey6 and routes beyond the 
111cIi:1n frontier in Central Asia appe;irs ; ~ t  the 1)eginniiig of this report. 

The results ol' route snrvcys ci~rriecl out in 1926-28 in C;liina 
:rntl Ti1)r.t \)y Dr. \Irilhelln ITilcll~~er, the C:ernrnn explorer, were received 
and are I)ei~rg i11corpor:ctetl in a new edition of tlie 1/2,500,000 map 
of the H i ~ n ~ l : ~ y a ~  nncl Ce11tr;rl Asia. 

Dr. Filclrner ;ri.rived a t  1)ellrn LKn on the 29th September and 
left on the 14th October. M7hile in Dehra Diin he made co~nparisons 
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of his n~ngnetic instruments and also occasionally helped with tfie 
con~pilation of a part of his Tibet work, which is being utilized by 
the Department. 

'L'he period of deputation of Surveyor filuhnmmad Ayub Khan, 
who accompanied Sir Aurel Stein in November 1931 in connection 
with his esplorntions in the Punjab and South Persia, was further 
extended. He reverted to  duty in the Department on 28th June. 

The route surveys carried out in Sout,h-East Tibet by Captain 
Kingdon Ward rind Mr. Ronald Kaulback during 1933-34 are being 
incorporated in the sheets of that area. 

An area of some seventy square miles was compiled by the Geogra- 
phical Section, War Ofice, London, from the vertical air photographs 
taken by the Everest Flight in April 1933. A portion of this is beiug 
utilized in the compilation of sheet 72 .  

Ai,r S~~rvey.- 
The 1st edition of Chap. XI1 of the Handbook of Topography 

Air Survey, compiled by Capt. D. R. Crone, R.E. ,  was published. 
During the year the method of surveying from oblique photographs 

(described in Appendix I of the General Report for 1931-32) was 
extended by No. 18 (Air Survey) Party to dispense with the visible 
horizon and research work in this collrlection was carried out (para. 58). 

The north face of Ka,nga Parbat (26,660 ft.) was mapped by this 
method on the 1/100,000 scale and the resulting map supplied to Herr 
M7illy RIerkl, the leader of the 1934 German Nanga Parbat expedition 
(par>\. 58). 

Tests were 11jacle on a 6 inch lens lent by Messrs. Boss Ltd. for 
experimental work in the F/8 camera (para. 59). 

4 

As a result of the experiment described in paras. 5 and 56 of the 
1933 General Report, 1386 square miles of a heavily wooded low-lying 
 ort ti on of Tripura State was successfully surveyed by a combination of 
air and ground-survey methods (paran. 57 and 95). 

Deputation, of 0ficers.- 
Mr. B. B. Shome, S. A. Superintendent, was temporarily deputed 

under the Central Provinces Government from 21st December to  10th 
April as officiating Survey Officer, Central Prdrinces. 

Colonel Hamilton, D.s.o., delivered a lecture on "Surveys in War- 
the tactical aspect" to  the Senior Class of the Staff College Quetta on 
the 5th March. 

The members of the Mining and Geological In~ t i t u t e  of India, 
Calcutta, visited the Headquarters Offices, Calcutta on the 22nd January, 
and Lt. Colonel King, R.E , Director, Map Publication, delivered a lecture 
on "blap Production" to them in t,he hall of the Asiatic Society of 
Bengal, Calcutta, on the 27th July. 

The officers attending the Weetern Command Intelligence Course 
riaited the office of " E "  Company at Quetta on the 7th July. After 
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d' sllort lecture by the Oficer Commanding, " El1 Company, they went 
round the drawing office and reproduction and stores ~ect ions.  

The students of the Junior Division of the Staff College attended 
a lecture and demonstration in the office of "El1 Compny a t  Quetta on 
the 25th July. 

Adventures and Casualties.- 

The Surveyor General deeply regrets to record the following 
deaths :- 

Ilai Chuni La1 De Bahadur, late Registrar, who died a t  Calcutta 
on the 22nd March. 

Sub-Assistant Surgeon Jemadar Ram Rattan, I.M.D., No. 2139, 
attached to No. 12 Party, who died in the field on the 23rd February as a 
result of heart failure following high fever. The death occurred on the 
Manu river a t  Jinajini, 25 nliles from Kailiishahar (Tripura State), while 
the Sub-Assistant Surgeon was on his way to  the latter place. 

Rai Jagdamba Prasad Ba.hadur, late Deputy Superintendent, Survey 
of India, who died at, Lucknow on the l l t , h  June, enlisted as a Lower 
Subordinate in 1891 and wa,s the first Indian to be promoted to  Class I, 
in 1922, three years before his retirement. 

Jemadar Hari Ram and Tindal Ram Charan of No. 20 Detachment, 
who were murdered on the 3rd May on the premises of the Forest 
Rangers College, Dehra Diin. 

A huge rogue elephant, probably the same one that raided the 
camp of the Director Eastern Circle last year (paras. 5 and 91 of 1933 
General Report), was shot by Officer in Charge, No. 12 Party, in Tripura 
State. This elephant measured 10 ft. 4 inches a t  the shoulder, which 

*equals the record lor a makh7tn. 
10 Lower Subordinates and 11 inferior servants died during the year 

under report. 

Distinguished visitors.- 

Mr. Ram Chandra, c.I.E., M . B . E . ,  I.c.s., Joint Secretary to the 
Government of India, Department of Educ;ition, Health and Lt~nds, 
visited the Headquarters Offices of the Survey of India in Calcutt'a on 
the 22nd March. J 

Captain F. C. W. Fosbery, R.E. ,  of the General Staff, A. H .  Q., 
India, visited the Photo.-Zinco. Office a t  Dehra Dun, where Army Scction 
personnel were being trained in litho printing. 

Lt.-Colonel H. E. Roorne, M.c . ,  I ~ . E . ,  officiating Chief Engineer, 
Southern Command, visited the office of KO. 6 Party on the 12th June. 

The fo l l owi~ l~  officers visited the Survey of India Ofices in Murree 
during the year:- 

The Northern Com~nand Annual Intelligence Class, to whom the 
methods of air survey and reproduction processes were demonstrated. 

Brigadier A.  K. Hay, ~ > . s . o ,  o .B .E . ,  Brigadier General Staff, and 
Major C. h l .  Y. Durniord, L A ,  G ,  s ,  o. 11, Northern Command. 
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Major General S. F. Musprstt, c.n., c.s.I., c.!.~., D.s.o., Geneul 
Officer Commanding Peshiiwar District and Brigadier D. K. Mcleod, D.s.o., 
Commander, 1st (Risiilpur) Cavalry Brigade. 

The Officers of the 6th Liaison Course for the Army in India, held 
under the auspices of the Royal Air Force, visited the office of 'E' 
Company at Quetta and were given a demonstration of map production. 

8. Appreoiations and Awards. 
His I~nperial Majesty the Kin?, Emperor of India, hae been 

graciously pleased to  appoint Brigadier R. H. Thomas, D.s.o., lately 
Surveyor General of India, to be a Conlpanion of the Most Exalted Order 
of the Star of India. 

The title of 'Rai Sahib' was conferred on Computer &lab Singh, 
who had heen on foreign service with the Government of 'Irgq since 
1924, as a personal distinction. 

The evolution of thc plank-table is described on page 164 of Hinks' 
4 d > I ~ p s  and Survey" (3rd Edition 1933) as follows :- 

' ;T l~e  discovery of the right use of the plane-table is of comparatively 
modern date, and its credit belongs to  the Survey of India. The 
instrument itself is ancient; but so long as it was employed only for 
fixing points by intersection, or s(> long as ~t wns set up by compass, and 
resections were made by two rays only, it was not a very valuablo 
iustrumcnt. The introduction of the method of resection by the solution 
of the triangle of error made i t  at  once an instrument of precision, 
unexcelled for convenience and rapidity of work." 

Dr. Richard Finsterwalder and Dr. Walter Rsechl, on their return 
from the German Xanga Parbat expedition, visited the Geodetic Branch 
Ofices on the 30th Auguet. 

Dr. Finsterwalder wrote to  the Director, Geodetic Branch, expressing 
his appreciation of the kind reception accorded to him during his visit 
end stating :- 

"What we have seen there was not only of great interest but 
l l ~ l s o  of great value for US, an11 we have got a deep impression 
"of all thnt British geodesists have done in India. 
1 1 1  shall send you any puhlicntion written by me about 
!.our ,veotletic work of the expedition ancl hope thxt our results 
Iirnny be of some vtdue for the Swrvey which has given us 
ILgnch important help". 

The expellition carried out the field work of a photogrammetric 
qurveF of the whole of the Snnga Pnrhat massif and a180 took observa- 
tinll$ for  the nleritlional component of vertical cleflection s t  various 

in the neighhnurhoo(1 of the mountain. 
The iollowing 1le111i-otficiid letter was written by H. E. M. Minister, 

Tellr5n. on thp H t l r  September 1932 to the Foreign and Political 
Dey*\rt~1f'[~t, regnrlling the Perso-U;lluch Boundary Survey described 
in paria. .i of the 1931-3'2 Uenernl Report :- 

, ' I  ham reall with the greatest interest the report by Bomford, 
"which accompanied his map nE the Balnchistiin frontier. He 
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((has d ~ e  a pretty piece of work in a short space of time and 
"1 think he is to be congratulated both on his map and, so far 
"as I can judge a t  present, on his conclusions. 
"If you have no objection I should be very glad if you would 
'Itell him how much I admire his work which throws n blaze of 
" light on tho problem presented by the frontier ". 

Matl~ematica.1 Instrument Ofice.- 
The following officers visited the Mathematical Instrument Office 

Calcutta during the year :- 
Lt.-General Sir H. E. ap Rhys Pryce, K.C.B , C.M.U., D.S.O., Master 

General of the Ordnance, Bt.-Lt.-Colonel J. N. Thompson, D.s.o., M.c., 
R.A., Assistnnt Master General of the Ordnance and Colonel R. Crofton, 
M.c., I.A.o.c., Assistant Director of Artillery, with the Inspector of Guns, 
Cossipore, and Assistant Inspector of Guns, Hastings, visited the 
Mathematical Instrument Office, on the 12th April and discussed with 
the Director, Map Publication, and Superintendent, Mathematical 
Instrument Office, the question relating to the amount of work the Army 
are prepared to send to that office annually. 

Major Suggate, Ordnance Mechanical Engineer, Allahabad Arsenal. 
Major Bloor of Riiwalpindi Arsenal. 
Lt.-Col. R. Crofton, M.c., I.A.o.c., Assistant Director of Artillery, 

M. G. 0 .  Branch, Army Headquarters. 
The members of the Ordnance Mechanical Engineers' Conference. 
Major F. J. Rice, M.c., R.A., Deputy Assistant Director of Artillery 

M. G. 0. Branch, Army Headquarters, Simla. 
Among other specia,l manufactures were t,he following :- 
Two soundisg chains, 60 feet, supplied to  the Engineer-in-Chief, 

Yizagapataill Harbour Construction. 
Three callipers duralumin (one 14" and two 26") supplied to the 

Silviculturist, Forest Research Institute, Dehra Diin, who thanked the 
Superintendent, hlathematical Instrument Office, for the interest taken 
in modifying the instruments to his needs. 

Two Waterfiilders for the Customs Department, Calcutta. 
One Apparatutl for testing aneroid barometers, for the Inspector 

of Guns, Cossipore. 
Scvcrr ampoule till6rs, ncw pattern, ~upplictl to the Director, 

Bacteriophage Laboratory, Bihiir and  Orism, Bankipore. 
Onc Ampoule Filler of an  improved design supplied to the Director, 

School of Tropical Medicine, Calcutta. 
Fnur Magnets, Polar (Pola.rity Indicators) supplied to the Superin- 

tendent, Gun and Shell Factory, Cossipore. 

7. Personnel,-Casualties, retirements, promotions and other 
chnngee were 3s  Follows :- 

Cluss I 0~ficc~s.-Mnjor R. S .  Wauchope, o.B.E., I . A . ,  was granted 
leave preparatory to retirement. 
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Brigadier R. H. Thomas, c.s.I., D.s.o., Colonel ! R. H. Phillimore, 
D.s.o.: Lt.-Col. L. G. Crosthwait, I . A . .  Lt.-Col. R. Foster, I . A . ,  Lt.-Cd. 
Kenneth Mason, M.c., R.E. and Mr. E. B. West, retired. 

Colonel H. J. Couchman, D.s.o., M.c., confirmed as Surveyor General 
and granted the temporary rank of Brigadier. 

IAt.-Colonels P. J. M. King, R.E. and C. G. Lewis, o.B.E., R.E., 
confirmed as Directors. 

Mr. D. K. Rennick, M.B.E., confirmed as Superintendent. 

1,t.-Col. C. G. Lewis, o.B.E., R.E., promoted to be Colonel. 
Majors E. 0. Wheeler, M.c., R.E., and 0. Slater, KC., R.E.,  promoted 

to be Lt.-Colonels. 
CaptDain G. W. Gemmell, I . A . ,  promoted t.o he Major. 
Lt. I. H.  R. Wilson, R.E., promoted to be Captain. 

Lt. J .  S. 0. Jelly, R.E., confirmed as Assistant Superintendent. 
Lts. C. A. Biddle, R.E., and D. E. 0. Thackwell, R.E., joined the 

Department as Assistant Superintendents (on probation). 

Class I1 0gicers.-Messrs. A. M. Talati, L.c.E., A. B. Hunter, E. M. 
Kenny, P. N. Sur, L. B. Fitz-Gibbon, H. T. Hughes, G. A. Norman, 
M.B.E . M. S. G. Aiyar, A. J. Booth, M . B . E . ,  S. R. Kelkar, ~ . s c . ,  and 
S. R. Gupta, B.A. retired. 

Messrs. C. B. Sexton and H.  H. Creed were permanently transferred 
to the Governinents of Bengal and Assam respectively. 

Mr. R. N. Haatir, has been promoted from the Upper Subordinate 
Service to Class 11. 

Seven probationers were appointed. 

Miscellnneous ctppoint~nen.ts.-Mr. R. J. Mendieta, Registrar retired 
and Mr. Pu'. N. Eanarji was confirmed as Registrar. 

Jemadar Ran1 Ratan, 1.ar.n. died in the field. 

Upper Suborcli7tute Oaficers.--Messrs. S. C. Mukherjee, D. R. Vohra, 
Raizada Bhamba Ram, C.H , Abclul Mnjici, D. S. Gnndhi, Ahdul Karim, I, 
Iltifat Hossain, C.H., Ahma~lullah Khan, R. C. Ray, I). M. I):Is, 
S. N.  Mitra, a f . l i . ~ . s . ,  T. K. Sharm:~, E . A  , Milhamrna(1 Iiu(lratu1lall Khan ,  
R. K. Ehattacharji, B.A., K. N. Jonrdnr, s a. and Hakdnd Khan retired. 

Three probationers were confirmed. 



-11.-ABSTRA~T OF SURVEYS IN EACH PROVINCE 
AND STATE. 

8. The prime duties of the durvey of India are geodetic, topogre- 
phical and geographical, but the department is also developing co-operation 
with local survey agencies, with a view to mutual economy, and is now 
doing a corisiderable au~ount  of misce1l;lneous outeide work on payment, 
beeides advising and assisting Provinciiil Governn~ent.; with local and settle- 
ment surveys as required. 

The followjug i~batract shows the nature and locale of the field 
operations actually carried out by the Department during the past year, 
grouped under the following sub-heads: 

Air Surveys. Riverain Surreys. 
Exploration. Boundary Surveys. 
Topographical Surreys. Geodetic. 
Forest Surreys. Framework. 
Cantonment and City Surveys. Levelling. 
Cadastral Surveys. JIiacellaneous. 
Railway Surveys. Training. 

9. N. W. F. Province and ~ashmir .  
A i r  surveys  in Tribal Territory (Black Mountain) and Gilgit Agency 

(p. 34). 
Correction sul-veys in Bannu, ne ra  Ismnil Khan and Kohiit districts 

(P. 30). 
10. ~aluchistan. 

Topographical stcyvegs in Quatta-Pishin district and in Kaliit State 
(p. 32). 

qeodetic.  Measuretnent of n base and its conriection to  primary triangu- 
lation near D&lhnnc-lin (p. 14). 
11. Punjab, Punjab States and Delhi. 

Il 'opog~aphical sz~7-z.eys in Delhi Province, in Ferozepore, Hisslr, Kangra, 
Lahore, >lontgornery, Multiin, Muzoffwgarh and Rohtak districts and 
in Bahiiwnlpur, Dujann, Fnriclkot ant1 Jincl States (pp. 30, 36) and in 
Patitila State (p. 37). 

Correction swrve?/s in Attock, MiiinwBli and Shiillpnr districts (p. 30). 
Levelling. Tertiary levelliug in Delhi Province, Hisear and Rohtak dis- 

tricts and I)~ij?jBnn and4Jind States (p. 36). 
1 2. ~ a j  putana and Ajmer-~erwara . 

Y'opographical szhrvep in Ajmer-Rlerwiira Province and in Jaipur, 
Jodhpur, Kishnngnrh, Shdhpurn, Sirohi nncl Udaipnr States (p. 37); 
also in Bikaner State (p. 30). 

Frantezuork. 'L'riangulation in Joclhpur, Pii l i t l~p~~r,  Sirohi, Tonk and 
Udaipur States (p. 38). 

Traverse in Biknner State (p. 30). 
l a .  Central India and Gwalior. 

l 'opographical s t w c ~ y s  in Bhopiil, Dew& (Senior and Junior), Gwalior, 
Indore, Khilchipur, Nnrsi11ghyal.h and Rsjgurh States (p. 37). 

Framezuork. Triallgulntioil in (fwnlior and Indore States (p. 38). 
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14. United Provinces. I ,  I 

Topographical surveys in Bnllia district (p. 41). 
Cantonment surveys. Re-survey of AUahBbid, Fyzsbid and Sh~hjahiin- 

pur Cantonments (p. 38). 
Frumework. Traversing for cantonment surrey of Dehra Dun (p. 381, 
Levelling for cantonlnent survey of Dehra Diin (p. 38). 

15. Central Provinces. 
Topograph,ical sumeys in Bhandiira, Chiinda, Drug and Raipur districts 

(P. 43). 
Purest surveys. Some reserved foreets in Drug district were included in 

the areas of topographical survey (p. 43). 
Framework. Triangulation and traverse in Raipur district (p. 43). 

16. Bombay Presidency. 
Topographical surveys in Kariichi district (p. 32). 
Geodetic. Measurement of a base and its connection to primary triangu- 

lation a t  Yoona (p. 14). 
Gravity at  14 stations (p. 13). 

17. Hyderibid, Deccan States and Kolhapur Residency. 
Geodetic. Gravity a t  I station (p. 13). 

Latitude at 4 stations (p. 13). 

18. Mysore and Coorg. 
Qeodetic. Latitude a t  4 stations (p. 13). 

Gravity at  6 stations (p. 13). 

19. Madras Presidency and Madras States. 
Topographical surveys in Ganjam and Vizagapatam districts (p. 48). 
Geodetic. Gravity at 20 stations (p. 13). 

Latitude at 30 stations (p. 13). 
Longitude a t  2 stations (p. 13). 

Framewmk. Triangulation in Oanjsm and Vizagapatam districte (p. 48). 

20. Eastern States. 
Topographical survegs in Bamra, Kiinker, Khairhgarh, Niindgaon, and 

Rairiikhol States (pp. 41, 43). 
Boun-dc~nj surceya hetween Khuiriignrh ancl Chlluilrhndan States (p. 43). 
Frnmeuwrk. Triangulation in Ba3tar and Kaliihandi States (p. 48). 

Traverse in Bastar ancl Kiinker States (p. 43). 

21. ~ i h a r  and Orissa. 
Topographical sur.ryeys in Uaya, H a z l r i b ~ ~ h :  Patna, Sambalpur, Saran 

and Shshabid districts (p. 41). 
Geodetic. Longitude at 4 stations (p. 13). 
F~anbezuork. Traverse iu Darbhanga, DIonghyr, Bluzaffarpur and Patna 

districts (p.  41). 
Levelling. Secondary and tertiary levelling in conrlection with the 

earthquake of January 1934 (p. 51). 

22. Bengal Presidency and Sikkim. 
Air Surueye in Chittogong Hill Tract8 and Noiikhali district and in 

Tripuro State (p.p. 44, 45). 
Topographical survey8 in Chittogong Hill Tracts and Tripura State 

(P- 44). 



ABSTRACT OF SURVEYS IN EACH PR'OVINCE AND STATE. 11 

Bqundccry .surveys@ between Lushai Hills district and Tripura State 
(P: 44). 

(feodetzc.  Longitude a t  28 stations (p. 13). 
Franzework.  Traversing for cantontnent surveys of Barrackpore and 

Ishapur (p. 38). 
Triangulation in Chittagong district (p. 50). 

Leve l l ing  for cantonment surveys of Barra.ckpore and Ishiipur (p. 38). 

23. Assam and a hut an. 
Topograph ica l  s u r v e y s  in Lush:ti Hills district (pp. 46, 50) and in 

Manipur Stn.te (p. 49). 
B o u n d a r y  szc?.ueys. Between Lnsha,i Hills district & Tripura State 

(P. 44). 
Geodetic.  Measurement of a base nea,r Sibsagar, and its connection to  

primary triangulation (p. 14). 
Reconnaissance and building stations for a Primary series on 

t,he south side of t,he Assam Valley (p. 14). 
Longitude at  3 stations (p. 13). 

F r a m e w o r k .  Triangulation in Lushai Hills district (p. 50). 
24. Burma. 

Topograph ica l  su?*veys ili the Upper and Lower Chindwin, Chin Hills, 
Pakokku and Shwebo districts (p. 49). 

F v a m e w o r k .  Triangulation in the Akynb, Arakan Hill Tracts, Chin Hills 
and Minbu districts (pp. 50, 51). 

Level l ing.  High Precision Levelling from Kengtung to  the Siamese 
frontier (p. 14). 

Levelling of Precision from Mandalay to  Lashio. 
Secondary levelling for the Public Works Department in the 

area disturbed by the Pegu earthquake of 1930 (p. 51). 
25. Ceylon, Maldive and Laccadive Islands. 

Ckodetic.  Gravity at 30 stations (p. 13). 
Latitude a t  5 stations (p. 13). 
Longitude at  5 stations (p. 13). 



PART 2.-GEODETIC WORK. 

'26. General.-Besides geodetic work, the Director, Geodetic 
Branch, adrllinisters at Dehra IXin No. 2 D~cc~cling Office, the Forest Map 
O-fice, a Pr in . t i )~g  Section and a Photo.-Zi~~co. Section, whose work is re- 
ported in P a r t  4 of this report, and also the following hurvey operations, 
which are reported in other parts of the General Report :- 

Levelling carried out in aid of special engineering projects, 
(paras. 113-114). 

Topog~aphical Surveg carried out by No. 1 Party (paras. 67-70). 
Cantonment S,w)..rveps (paras. 7 1-7 5 ) .  
T?*nin.ing School (para. 115). 
27. Geodetic.-Purely geodetic operations include miscellaneous 

computations and research, preparation and publication of records, ob- 
servatory work (astronomical, magnetic, seismological and meteorolo- 
gical), the measurement of geodetic bases, principal triangulation, geode- 
tic levelling, precise latitudes, longitudes, azimuths, and gravity deter- 
minations in all parts of India, anrl predictior~ 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 de'scribed in tbe Geodetic Report of 1934, which contains 
complete index maps and detailed results. 

28. Observatory Section.-Bi-weekly time observations were 
continued sat,isfactorily with Dr. Hunter's shutter transit and with thta 
motor transit, and a record of the longitude of Dehra Diin was maintained 
by the reception of wireless time signals from Bordeaux and Rugby. 

The International Longitude programme was observed during 
October and November. Three transit instruments were used, and four 
observers took part. All the instruments gave accordant results with 
each of the 4 observers, hut the three in~truments  showed a range oE 
0.15 seconds among themselves. 

Shortt Clock N o .  34 was in use throughout the year. 
The invar base-line  wire^ were standnrdizdd five times. The metre 

and 4-metre standards were compared with each other and were found 
to  have maintained their lengths well ~ i n c e  1930. 

/ 

The usual magnetic, seismographic and meteorological observations 
were undertaken and various  instrument^ ad,ju~ted. cleaned and 
repaired. 

29. C o m p u t i n g  Section.-  he rough graphical adjustment of 
minor triangulation in l / M  sheet 35 has been carried out, and that of 
1 /M sheets 29 and 30 is in progresfl. Ad,justment  correction^ have been 
applied to the data of the Asaam Valley triangu1:~tion in  ~ h e e t  78 N, and 
adjustment of sheet 45 G has been completed. 

Four baee-line figurea have been grounrl. 
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Sir Aurel StGn's baronietric heights in Persia have been reduced, 
and Captain Kingdon Ward's astronomical observations for time and 
latitude in his explorations in 1933 in south-east Tibet have been 
checked and completed. 

The following publications ha re  been printed a t  Dehra Diin :- 
( a )  Geodetic Report 1933. 
(b) Hecord Volume XXIV. 
( c )  Record Volume XXV. 

One Indian and 2 Persian triangulation pan~phlet~s  and one levelling 
pau~phlet  have been printed. 

Four Indian triangulntio~l p a n ~ p l ~ l e t s  and one levelling pamphlet 
have been reprinted. Addenda to  '3 Indian triangulation pamphlets 
and 2 levelling pamphlets have been printed, and two secondary levelling 
pamphlets have been reproduced by gestetner. 

30. Tidal Section.-Tide-tables of the Indian Ocean for  1935 
for 69 ports were prepared and published in October 1933, and advance 
predictions for 1 4  ports were despatched in November 1933 to  the 
Admiralty ancl to  the Hydrographic departments of the  United States 
and Japan. 

The Madras tide-gauge was closed down by the port authorities on 
31st August 1933 as a measure of economy. As however predictions for 
the port have been satisfactory in the past, the  loss is not  serious. 

Automatic registrations were continued a t  Aden, Kadchi ,  Bombay, 
Colombo, Trincornali. Madras (up to  31st August 1933), Dublat (from 
1st April 1933), Kidderpore and Rangoon Observations of high and 
low water on tide-poles during daylight only were continued a t  Bhiv-  
nagar, Chittagong ancl Akyab; similar observations were also taken a t  
Chandbali from 1st  April 1933 t o  31st March 1934. The tidal observa- 
tories a t  Aden (hlay 1933) and Karachi (February 1934) were inspected 
by the port authorities. 

31. Latitude and Longi tude. - (No.  1 4  Party). -Observations 
for latitude and longitude were made a t  35 stations spaced along a line 
fro111 the  Lushai Hills through Calcutta t o  the neighbourhood of Rgnchi. 
These observations provide an accurate section of the geoid in continun- 
tiou of that  observed in Burma in 1932-33. 

Observations fo r  latitude and local time were made with the pris- 
matic astrolabe, the observer's personal equation being obtained by 
comparative obsel.vations with a portable transit (with impersonal micro- 
meter eye-piece) a t  every fourth station. Greenwich time was obtained 
from the Rugby or Bordeaux signals. fleodetic poaition was generally 
obtained by observing a t  points previouwly fixed hy triangulation. The 
oh~erver  wna Mr. R.  B. Mathur. 13 A .  

Observations for latitude only were a t  36 stations spaced along a 
north and south line from Cape Comoriu t o  near Hyderab%d, Deccan. 
These observationw provide an accurate section of the geoid along the  
southern part of the Great Arc. The observations were made by zenith 
telescope a t  points previonaly tixed l ~ y  trinngnl a t' 10x1. The observer waw 
Computer J. R.  Mathur. 

Observations for latitude and longitude with the small prismatic 
astrolabe wore niade a t  two stations in Madras and fire  tati ion^ in 
Ceylon by Major E. A. Glennie, n.s.o., R.E. 
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32. Gravity Observat ions.-(No.  14 Pati-y).-Observatioqs 
t o  determine the force of gravity were 111nde a t  41 stations in south-weet 
India mostly lying between Niisik, Rladras and the West Coast, and 
also at 21 statious in Ceylon, nnd 9 in the RZaldive Islands. In  India 
and Ceylon transport was by two permanently engaged lorries, while 
the Maldive Islands were visitecl in the ship of the John Murray 
Expedition. The observer was Major E. A. Glennie, D.s.o., R.E. 

33. Triangulation and Base -measu remen t . - (No .  15 
Party).-During 1933-34 base-lines were measured a t  Padag Road 
near Dllbandin in Baluchisttln, a t  Pooni~, ancl at  Nanitiali in the SibsBgar 
district of Assaln. They were nleasure(1 117itli two paire of invar wires, 
one pair in each direction. 

The Padag and Ponnn bases were connected to  existing primary 
triangulation, and the Namtiali base was connected to four hill stations 
of a projected series. 

Eight new stations mere built and 26 old secondary stations were 
visited and cleared, in preparation for a primary series which it is 
proposed to  observe next year from near Shillong to  the Raga Hills 
south of Sibsiigar. 

34. Levelling.-(KO, 15 Party) High Precision.-During 
1933-34, high precision levelling was carried out in Burma from 
Keng Tung to  the Me Sai bridge on the Siamese border, 115 miles 
in both directions. 

Prccise Levell i n y .  -In Burma, precise levelling was carried out 
from Maudalay to Lnshio ( 2 2 5  miles). 



P A ~ T  3.-TOPOGRAPHICAL WORK. 

1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

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

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

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

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

I'c~ble C supersedes Tables C I and C I1 of the 1933 General Report 
and has been introduced to facilitate a more accurate assessment of cost 
rates for all varieties of survey. 

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

36. Progress. I t  was hoped in 1905 that modern maps on the 
l-inch scale would be available for the entire Indian Empire within 
25 years, but the work has been greatly delayed from various causes, 
and in 1913 the Secretary of State sanctioned a scheme for the reduction 
of the scale of survey in the less populous areas. 

Allowing for these reductions of scale to  scales of $-inch and &-inch 
to 1 mile, about half the work may be regarded as having been completed 
by 1925. 

There is however ;I tendency to revert to the l-inch scale in special 
cases, owing to the pressing recluirements of geologists and engineers, 
and in accordance with the modcrn military view that this is the 
smallest scale suitable for tactical operations. R.loreover some areas 
already surveye(1 on su1alI&r scales hare had to be resurveyed on a larger 
scale, as tho smt~ller scales have been foulid inadequate. 

Recision of ) , ~ o d c 7 ~  RU,~,Z'C?IS has also become necessary in certain 
frontier tracts ntld is hadly needed ill souie other areas. The area 
revised during 1933-34 is given in Table B. 

The present positioli of the mapping of India is shown in the first 
two Intlex nzaps at  the end of this volume. 
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Table A,-Progress of Topographical ~ u r v e y k  since 1906. 

Survey yel~rs. 

Table B.-lierrisrion cbnd Resurvey of d o v e  wor-lc clrcring the year .  

1-inch and 
lnrger scales. 

Sq. milac. 

- 

I Yg. 111iles. 

0'82,346 

1,884,687 

I 
, t r p p r o . r i ~ ~ a t e l y  (7ppros i lnate ly  clpl)rocinlntel!/ 

Btrltr rice re~jrrt i~ t i r l { j  I 320.000 ?30,000 11 0,000 
I 

) and - i n c h  
scales. 

Sq. miles .  Sq.  , P I  i lcs .  

Total programme 

i bud 4-inch 
scales. 

- 



TABLE C.-Areas, out-turns apd cost rates of Surveys, Computation and Mapping. 
-- - - 

Party. Clase of work. 

'A' Company.- 

Flat ct~ltivated p la im and +-inch Traverse ... 
sandy desert. 

Slightly elevated ground 16-inch Traverse ... 
w i t h  cultivated plains and 
suburbs. 

Flat  cultivated plains and 1-inch Original survey ... 
a m d y  desert. 

H i g h  and medium hills w i t h  1-Fnch Resurvey ... 
open cultivated valleys. 13-Fnch Resurvey ... 

Flat  cultivated plains and 1-inch S u p p l e m e n t a r y  
sandy desert. survey. 

1-inch Revision survey 
It-inch Revision survey 

Cultivated plains, and low 1-inch Correction survey 
foot hills rising to m e d i m  
hills of 4,000. 

Sheet Nos. 

44 F & G ... 

38 0 . . . 

39 0 & 44 F 

52 D ... 
52 D ... 
39 N ... 
44 J ... 
44 J ... 
38 L $ P ... 

Areas in 
sq. 

(2 
description 

of work. 

~ q .  m. 

34 
L. miles. 

16 
L. miles. 

4,638 

6g 
196 

771 

1,024 
256 

18 
sheets 

, 

REYARK~.  

w 

FRONTIER 
CIRCLE. 

(a) Includes cost of oompu- 
tations. 

(b) Being trainin area, no 
out-turn gas been 
shown. 

Ont-t.urn 
of field 

work per 

z!ih"r 

Sq. m. 

54 
L. miles. 

19 
L. miles. 

5 3 

I (* 

66 

1 46 

...... 

COST RATE PER SQ. M. (OR ACRE) 
O F  EACH DESCRIPTION O F  WORK, 

EXCLUDING PUPILS AND M E N  
UNDER TBAININQ. 

:$: 

RE. 

(a) 17'6 
per 

L. mile. 

(a) 31'9 
per 

L. mile. 

7'9 

84'2 

6'3 

8'0 

227'3 
per sheet. 

Mapping 
or compu- 

tations. 

RE. 

...... 

...... 

6'0 

6'0 

6'0 

6'0 

0'3 
per sheet. 

 TO^. 

Rs. 

17.6 

31.9 

13'9 

90.2 

12.3 

14'0 

227-6 
per sheet. 
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TABLE C.-Areas, out-turns and cost rates of Surveys, Computation and Mapping. 

RRMAUKB. 

. 

FRONTIER 
CIRCLE.- 

Contd. - 

1 enrveyor under training 
for 3) months. 

(e) Mapping of t&is field 
work was not done 
during this year. 

Party Class of work. Sheet Nos. 

( :os~ H A T E  P L H  SQ, M. (OY ACRE) 
O F  EACH DEHCEIPTION O F  WORE, 

E X C L U D I N G  PUPILB A N D  MEN 
U N D E R  T E A l N l h O .  

Areas 111 
'q.  mi'es out-hrn 

of field 

- - -- --- 

'E '  Company.- 

80% steep broken hills a t  :-inch Original survey 
u p  by large rivers flowing 
i n  deep rocky valleys, 2w0 
broail stony plains. Very 
sparsely populated. 

Steep broken hills along 1-inch Revision survey 
Afghiin frontier, a n d  roll- 14-inch Revision survey 
i n g ,  low, rocky plaina. 2-inch Revision survey 
Vcnj sparsely populated. 
Severe weather conditions. 
Area  u n d ~ 7  wow for some 
weeks. 

F l a t  town and suburban 3-inch Revialon survey 
a rea ,  densely populated. 

F a i r  ~ V a p p i n g  ... 14-inch Original survey 
1 l-inch Revlsion survey 
:-inch Original survey 

(~,'fyz:) work per 

'em*tlon =Ssr 
Of work I tetions. 

_ 

35 I & M ... 

34 J & K ... 
34 J & K ... 
34 J & K ... 

35 L k P ... 

...... 

...... 

...... 
L 

........ 

Sq. nl. 

1,412 

Sq. m. 

38 

Re. 

22.6 

. 

Rs. 

17'3 

' (el 

...... 

...... 

...... 

Ra. 

5'3 

(4  

3'8 
6'2 
5'3 

462 
257 
387 

44 

1,567 
2,711 

101 

30 

...... 

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



TABLE C.-Areas, out-turns a d  cost rates of Surveys, Computation and Mapping. 

Party. Class ot work. 

. - -- - 

NO. 18 (Air Su~.vey) Party.- 

Tirdh,  steep mmmtains ,  1:-inch Original air sur- 
partly wooded (3,000 to vey. 
11,000 ft.). 

Afohmand and BGjaur, l:-bch Original air sur- 
nzediu~n hills w i t h  open vey. 
cwltivated valleys. 

Black Mol~nta in ,  open moun-  1;-inch Original air sur- 
tninx (1,000 to 10,000 ft.). vey. 

Tr ipura  State, NoGkhdli It-inch Original air sur- 
district and Chittagong vey of detail. 
Hil l  tractcr-Low 1tnd1~1a- 
tin!) j~mgle-clad hills. 

Peshkuar and Tribal  Terri-  3-inch Revision air Bur- 
tory, open plains and lonv vey. 
broken hills. 

Sheet Nos. 

38 Ii ... 

3 8  N ... 

4 3  B ... 

7 9  M & N ... 

3 8  N ... 

Rsaraaite. 

FRONTIER 
CIRCLE.- 

Con td. - 

(d! b y  surveyors under train- 
Ing. 

z 

Areas in 
sq. miles 

(~o'f",";,":' 
description 

ot work. 

~ q .  m. 

255  

167 

102 

1,412 

24 

1 

I i I I 

Out-turn 
of field 

work per 
per 

month. 

.- 

~ q .  m. 

...... 

...... 

1 0  ( ~ 1 )  

4 3  

...... 

COST RATE P E R  SQ. M. ( O R  ACRE) 
O F  E A C H  D E S C R I P T I O N  O F  W O R K ,  

E X C L U D I N G  P U P I L S  A N D  MEN 
U N D E R  T R A I N I N G .  

~ i ~ l d  Mapping 
work, or cnmpu- Total. 1 tations. 1 
Rs. 

(Air survey 
cornpila- tion). 

33'8  

56'6 

20'7 

4'6 

39'2 

~ s .  

...... 

...... 

...... 

...... 

...... 

R,. 

...... 

...... 

...... 

...... 

...... 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computation and Mapping. 

Claae of work. 

, 

No. 18 (Air Survey) Party.-Concld. 
Nunga Parbat high d snow- 1/100,000 Original oblique 

clad nrountaim. air survey. 

Fuir  mapping ... ... I ,'-inch Original survey ... 

No. 23 Party.- 
Flat  eult.cvated plains, i n -  ...... Tertiary levelliug 

ter*persed w i t h  scrub, long 
graas und trees. I 

Flat  cultivated plains, i n -  4-inch Resurvey ... 
terspersed zuith scrub, long 
grass and trees. (Survey  
b y  resection from auxi -  
l ianj  points fixed from 
25-acre ~ec tangula t ion  
control.) 

Sheet Noe. 

43 ... 

88 K & 0 ... 

44 0, 53 c, D, 
G & H. 

44 0, 53 C, D, 
G & H. 

ERMARKR. 

FRONTIER 
CIRCLE.- 

Contd. - 
(el E erimentrtl survey by 

x e s  I otticer. 

I f )  Includee field computa- 
tion. 

(g )  Includes prepamtion of 
4-inch spot $eight 
charts. 

(h) Includee reduction of 
mnsavls. 

(J) Includes and fairdrawing construction of 4" 

contour eheets. 

i Areas in 
sq. u,iles 
(or aores) 
of 

description 
of work. 

Sq. rn. 

37 

746 

1,791 

1,859 

I COST BATE P K R  SQ. M. (OR A C B E )  
O F  EACH IIESCRIYTION O F  WORE, 

E X C L U D I N G  P U P I L 0  A S D  M E N  
U H D E B  T R A I H I N G .  

- 

tations. 

(Jut-turn 

work per 

r,",Fth"r 

Sq. m. 

... ... 

...... 

17'5 

12'1 

R,. 

, . . . . . 

...... 

34-86 
per 

59. mfle. 

49.81 
per 

Sq. llllle. 

Re. 

113'9 ( s )  

...... 

27'39(fJ 
Per 

sq. mile. 

33'68(h) 
per 

eq. mile. 

Rs. 

.. . . . . 

18'8 

7'47(gJ 
Per 

sq. mile. 

16'73($) 
per 

eq. mile. 





TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. LC 
tc 

C b  ot work. ~ ' u c ~ Y .  

. . . . . - . 

No. 1 Party.- 

.?Or:, H i y l ~ ,  liglrtly ~ooodetl *-inch Triangulation 
.irtioulli ficznge; JOO' /" 

.~ to~d?/ ,  z ~ n d ~ ~ l n t i r i g  C O I L R -  

t r ! j :  ; i ~ ~ : i f l n t  coirntry ,in- 
terspersed w i t h  I~ills.  

3Oy" High ,  l ight ly  zuoodeil 1-inch Tria~gulation 
.IrZvnlli Range;  50:; open 
~ ~ n d i ~ l a t i , ~ z g  co i~n try .  

.jni L.igll.tly tuoodatl intr icate  J-inch Original survey 
hills; 30% sandy,  u n d ~ ~ l a -  
ting c o ~ ~ n t r y ;  65% open 
i~nrE~~laCing country. 

!?q6 ~ n t r i c a t e ,  lightlytuooded 1-inch Original survey 
d rclvalli Range;  65% flat 
area w i t h  isolated hills; 
1.5% /Eat nrea t v i th  open 
jr~ngle. 

Sheet Nos. H . ~ ~ r u u s .  

GEODETIC 
BRANCH. 

30. 2 D. 0. costs for em- 
mination and preparation 
of colour patterns of this 
unit :-He. 1,931-0-0. 

c 

Arens iu 
sq. Inilea 

(zf: ~2,") 

COST B A T E  P E I ~  SQ. ) I .  (011 Acne) 
OF E A C l l  D E S C ' I U P T I O N  OF WORK, 

E X ( : L L V I S G  P U P I L S  A K D  MKS 
L N V E R  T I C A I S I S D .  

-- . _ ~ - -  . . .. 

Field Mapping 
work. 1 or colnpu- / Total. 

out-turll 
of tield 

work per 

description, of work, mYn month. per 

- .- - 

~ q .  m. 

650 

499 

76'6 

86'1 

I 

R,. 

2'3 

2'4 

8'8 

16'3 

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

45 C, Dl H & L 

/ tat~ous.  
- - - - -. 

~ q .  nl. 

10,019 

- - - - 

RS. 

1'7 

1'8 

5'6 

10'2 

- - 

RS. 

'6 

'6 

3'2 

6'1 

i 
45 H ... 

45 G,  K & NI 
and 55 A. 

45 G & K ... 

769 

7,488 

1,677 



TABLE C.-Areas, out-turns a n d  Cost rates of Surveys, Computations and Mapping. 

Party. Class of work. 

- 

L 

No. 20 (Cantonments) Detachment.- 

Cantonments (Plains)  60% 16- inch Traverse ... 
open rind 40% congested. 

Cantonment.9 (Hil ls)  70% 16- inch  Traverse ... 
heavily ,wooded nntl 30% 
f(i irly Iieaz~il!j ,111oorler7 and I 
inter.nperser1 wi th  buildings. 

1 
64- inch Traverse ... 

Cantonments (P l~ t ins )  aoeraye 
congestion. 16- inch  Levelling ... 

Cantonments (Hill) ... 16- inch Levelling ... 
Cnnfonments (plains) 60% 16-In~h Re-su rvey  ... 

open and 40% congested. 

Cantonn~ents (Plwins) aver- 64-inch Re-survey ... 
age cc~nqestion. 

Sheet Nos. 

53 G, J,  P & 
79 B. 

5 3 0  . . . 

53 J, P & 79 B 

5 3  G, J, P & 
7 9  B. 

5 3 0  . . . 
53 G, H & 0. 

5 4  K, M & 6 3  
G, J. 

53 G, H & 0. 
5431 k 6 3 G . J .  

REMARKS. 

c 

GEODETIC 
BRANCH.- 

Concld. 

Dehra Dun, Bareilly and 
Barlackpore Cantonments. 
P a h i r a n p u r  R e m o u n t  
L)ep6t and Ishapore Estate. 

Naini Tal Cantonment. Ex- 
c1ude.s boundary traversing 
of Estate a t  3,Iussoorie of 
5 acres. 

Dehra D i n ,  Bareilly and 
Barrackpore Cantonments. 

Dehra Diin, Bareilly and 
Barrackpore Cnntonments. 
S ~ h i i r a n p ~ l r  R e m o n n t  
Dep6t and lsllapore Estate. 

lUaini Ti1 Cantonment. 

Shahjahinpur, Allahibiid 
and FyzHbid Cantonments. 

*The areas mapped do not 
actually correspond with 
those mrveyed but include 
mapping arrears in sheet 
53 G, H, 0, 54 K comple- 
ted in period under report. 

Areas in 
sq. miles 

(2 ~ , "h " )  
description 
of work. 

Acres. 

11 ,746 

6 4 5  

1 3 1  

11,746 

6 4 5  

14,425 

2 5 

COST BATE PER SQ. 31. (OR ACRE) 
OF EACH 1)ESCRIPTION O F  WORK, 

EXCLUDING PUPILS AND MEN 
UNDER T H A I N I N Q .  

out-tnrn 
of field 

work per 
man per 
month. 

Acres. 

813.6 

173'8 

312 '8  

3660 '0  

1032 '0  

245 '8  

9'6 

I 

~ i ~ , d  
work. 

R s .  

1'0 

2'8 

4'2 

0'1 

0'2 

1'7 

19.2 

I 

Mapping 
or compu- 

tations. 

Rs. 

0'3 

0'3 

2'8 

...... 

...... 
0-gq: 

10'6':: 

Tobl .  

R,. 

1.3 

3.1 

7.0 

0.1 

0'2 



Clese of  work. 

r 
TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

HEUAPKW. 

+ 

L 

C o s ~  BATE PER MQ. M. ( O R  ACRE) 
OY EACH D E W R I P T I O N  OF W O R K ,  

ExcLuulRa ruPlLa A N D  MEPI' 
U N U E P  T B A I N I N O .  

sheet No#, 

Arean in 
9. "'lee 

of 
tleacr~ption 

of work. 

--. - -- - - 

Mapping 

Outturu 
o f  field 

work PBr 
per 

- -- 

No. 4 Party.- 

Opencultivatedplaina,Teet 1-inch Traveree ... 
linee only. 

50% ?wavily wooded hd1s u p  I-hCh Original Survey 
to 2,000 feet. 50% d e m e  
wooded plains (not  m u c h  
undergrowth) w i t h  scatter- 
ed cultivation. Surveyed 
partly by reeection from 
triangulation and partly 
by traveree methode. 

15% intricate ecrub covered I-WCh Supplementary 
and very rocky hills, r is ing Survey. 
to 1,500 feet, surveyed by  
resection and plunetable 
t rave~se .  70% cultivated 
plaina w i t h  numerous treea 
and topee, and 15% open 
cultivated plains mrveyed  
by resection from aux i l iary  
points f ied from traverse 
control. 

Fie'd 

Re. 

1'3 

18'0 

13'6 

7 2 G  ... 

73 C ... 

72 C $ D & 73 
C. 

Sq. m. 

1,614 

46 

5,354 

Sq. m. 

588 
sq. m. 

80 
L. milee. 

21'0 

28'0 

or cornpu- 
tatlow. 

Re. 

1'2 

7*6(a)  

7'5(4) 

I 
B.. [EASTERN 

2.6 

25.5 

21'1 

CIRCLE. 

(4 The total coet of era 
mination in No. 1 
Drawing o&ce war 
Ne. 479. 

- 

- 



Table C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

\ I / ,  

r 

F- \ 
3 I - , ?  * .. 
- * P k t y .  Class of work. - \; 

- 7 - -, - -) -. 

I~SMAEKS. 

Out tllrll 
of field 

work per 

E:nFi: 

.- - 
90% clense forest with under- 1-inch Traverse ... 

g ~ o w t h  and 1O0& cultiva- 
t ion  area near villages 
(traverse  neth hods only 
were poseiblp). 

70% lozu 7 ~ ~ 1 1 4  covered w i t h  l-mCh Original survey ... 

9 
-- 

EASTERN. 
CIRCLE.- 

Contd, 

+It is not possible to give 
a t rue  figure of the area 
in sq. rn. as the  traverse 
work wne carried out to 
snpplernent points i n  
the sl~eets already tw- 
versed and triangulated. 

( I )  Includes 262 aq. mile. 
surveyed by 3 men 
under training. 

( b )  Excludes meu uuder 
training. 

(e) The total cost of exami- 
nation in No. 6 Draw- 
ing Office was Rs. 233. 

COST RATE P E R  SQ. a6. (OR ACRE) 
O F  EACH DESCRIPTION O F  WORK, 

EXCLUDING P U P I L S  AND MEN 
UNDER TRAINING. 

Mapping 

Sq. m. 

41" 
linear 
miles. 

Sheet Nos. 

td m 
g 
CP 
d 
H 

r 
a 
0 
+d 

g 
$ 
8 
g 
I? 

4 

W 

E3 
CII 

A r a s  ~n 
Bq 

'2 
description 
of work. 

64 G & H ... 

64 D 
dense jungle, 30°/0 cubtiva- 
t ion near villages (Survey  
chiefly by  planetable tra- 
verge with occasional re-  
sected fixingr). 

Openf la t  cultzuated country 1-inch Original survey ... 
(Survey  by rexection). 

50% low zuooczed hills re- l-inch originel survey ... 
quiring jungle clearing, 
50% open cultivated coun- 
t? (rurvey by planetable 
traverse i n  junqle area, and 
by resection i n  the open 
country). 

Sq. m. 

175" 
linear 
miles. 

Rs. 

13'9 

(a) 
39 

64 G 

64 H . . . 

14'6 

Rs. 

9'2 

Rs. 

23'1 

5'6(c) 20'2 



Party. Class of work. REIABER. 

EASTERN 
CIRCLE. - 

Concld. - 
(a) Mapping not yet takeu 

UP. 

(b) Includes 8 Square miles 
alao surveyed on 4 inch 
scale. 

(F) Vzde also Re ort of 
No. I8 Party, &ge 34. 

( d )  The cost rate 1s made 
up as  follows :- 
Airsurvey Air Photography @y No. 18.0 

18 Party ) , . 4.6 
Actual cost on 

ground (exclud- 
ing supervlslon 
and moves to and 
from ground) 6.7 

Share of overhead 
(including super- 
vision and moves 
to and from 
ground) 11'8 - 

Tota.1 41'1 

- 

TABLE C,-Areas, out-turns and cost rates of Surveys, Computations and Mapping* 

C o e ~  BATE PEE SQ. ?d. (OB Acnr) 
O F  EACH DESCRIPTION OR WOBK, 

EXCLUDINQ PUPIL8 A N D  YEN 
U X D E B  TBAININQ. 

Mapping 
Fie'd or compu- Total. 

tations. 

Rs. 

! I 
~ s .  RE. 

28'4 (4) 28'4 4 

56'7 15'2fe 71.9 

4 21'5 (') 62.6 

was H*. 3m. 

or~!.tura 
,,k held 

work per 

m,&oi: 

Sq. m. 

23'1 

7'7 

29'1 

Draxvxng Ottioe 

in 
89. mileu 

(%:,"{) 
description 

of work. 

Sq. m. 

487 

611(b) 

1,386 

in No. .5 

No. 12 Party.- 

P a ~ a l l e l  ranges of heavily *-inch Original survey ... 
wooded hills up  to 3,000 
feet w i t h  wide valleys be- 
low 500 ft .  Survey largely 
by  traverse except on  upper 
slopes where " jhums"  nl-  
lowed resectzon. 

6PL as above and ,5076 estre- I-inch Original surrey .. . 
mely  heavily wooded un-  
dulnt ing countnj.  Survey 
m a i n l y  by tmaerse. 

50% undulat ing cozinfry and 11-inch((.) Original suryey ... 
50'6 low pccrcr llel ranges 
w i t h  guide ocilleys, t b  
w h l e  heavily roooded ex-  
cept for scattered " jhums" 
m d  cur?fivation. Survey  
o f  detail f rom a i r  photos, 
checked ant1 clasei,fied o n  

I ground. Contouved o n  
ground  main ly  f rom resect- 
ed heights. 

(-) The to ta l  

Sheet Nos. 

84 A ... 

84 A ... 

79 11 LV N ... 

cost of exam~nstlon 



TABLE C-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

Chss of Work. REMARKS. 

6 

INDE- 
PENDENT 

PARTIES. 
I 

f r equen t l y  criltivated ( very  
l i t t le  traverse req1iirer7) ; 
70% Coastal p la in  w i t l i  

1 
isolated hi l l s  qip to  1,500 
feet h i g h  covered w i t h  low 
scr~ ib .  ( N e a r l y  a l l  resec- 
t i o n  methods  bu t  l i t t ip 
traverse reqrtired, near  
coast). 

a - i n c h  co9npiled srrapping ... ;-inch CompiledhIapping 48, 65 

f - i n c h  ,, , , ... +-inch Ditto 0.1 1 +Include8 colt o f  mloor 

I patterm. 

I 
No. 6 (South India) Party.- Rs. 

I 

80% B i l l s  ZLI) to  4,000 feet .  l-inch Triangulation 65 I, &I $ 74 A 
I mos t l y  hene i l y  wooded ant1 

sparsely inliabitecz ; ?070 ! 
coastal plttin w i t h  isolri tetl 
l ~ i l l s  tip to 2,000 feet. I 

1 
I 

30% Hi l l e  v is ing steeply 1-1nch Original survey ... 1 65 N, 74 B ... 
to  5,000 feet w i t h  some 
j.unyle o f t en  bamboo, b u t  

Oouft-;;; 
work per 

~ , " 1 1 ~ ~ ~  

c. 

Sheet Sos. 

COST RATE PER SQ.  M .  (OR ACHE) 
O F  EACH DESCRIPTION O F  W O B K ,  

EXCLUDING PUPILS AND M E N  
U N D E R  THAIKING. 

Areas in 
sq. miles 
(or acres) 

of each 
description 
of work. Total. 

. 

EkE 
Mapping 

or compu- 
tations. 



TABLE C.-Areas, out-turns and Cost rates of Surveys, Computations and Mapping. 

EEMAEW. 

INDE- 
PENDENT 

PARTIES.- - Con fd. 

r 

Areas in 
,q. 

('A;:::) 
descriptiou 

of work. 

h t - t u r n  
of field 

work per 

y,"nrt: 
Par t y .  Clam o f  work. Sheet No. 

No. 10 (Burma) Party. 

L o w  i~ill.9, r i s i n g  to  3,000 1-inch Triangulation 
feet a ~ d  cldtivnterl  t i d a l  
a rea ,  f u i r l y  d e ~ : s e  gungle.  

H i g h  hi l l s ,  r i s ing  t o  10,000 +-inch Triangulation 
feet ,  f a i r l y  dense jungle.  

H i g h  hi l l s ,  rising to  8,000 4-lnch. Origindsurvey ... 
feet ,  frt irly dense jungle  
(Re-sect ion) .  

Lozu h i l l s ,  cleme jungle  1-inch Original surrey ... 
(traversiszg and occasional 
re-section).  

H i g h  h d l s ,  r i s ing  to  4,000 l -hch Originalsurvey ... 
feet ,  f a i r l y  dense jung le  
(Re-sect ion  a n d  occasional 
traverse).  

COST B A T E  PER S Q .  hl. (OR ACRE)  
Ok' EACtI D E B C H I P T I O N  O F  W O R K ,  

E X C L L l D I S G  PUPIIad A N D  M E S  
U N D E R  T R A I N I N G .  

84 D $ H ... 

84 F, G & H ... 

84 E & F ... 

84 I ... 

84 J ... 

Tohl. F ~ ~ I J .  
work. 

~ q .  m. 

1,947 

8,301 

4,379 

1,000 

550 

-. 

1 
or compu- 

tations. 

~ q .  m. 

627 

1,274 

113'5 

15'5 

39'9 

Rs. 

5'47 

4 - 1 6  

14 .55  

59'96 

3 3 - 1 8  

Rs. 

2'99 

3'05 

10'33 

47'59 

20'81 

RB. 

2'48 

1'11 

4'22 

12'37 

12'37 



TABLE C.-Areas, out-turns and Cost rates of Surveys, Computations and Mapping. 

Party. Class of work. 

, 
No. 10 (Burma) Party.-Concld. 

Low Hzlls, fair ly 17en.sr l-Inch R e - s u r ~ e y  ... 
jungle ( r e -  urction). 

l-inch Compiled mapping 

:-inch Cornpiled mapping 

:-inch Colnpiled mapping 

P r e p a r a t i o n  of 
Colour Patterns. 

Office Copy correc- 
tions and mis-  
cellaneous work. 

Areas in 
sq. miles 
(or acres) 

of each 
description 

of work. 

Sq. rn. 

94 

167 

6,554 

7,752 

22 
Sheets 

...... 

Sheet No. 

84 I ... 

96 J ,  85 N ... 
83 L, 84 I, & J. 

92 J, 94 C. 

83 N, 85 P, 85 I 

...... 

...... 
I 
I 

yfi-ll 
work per 

I I corrections & miscellane- 
o w  work Rs. 8,691. 

REMARKS. 

c 

COST RATE PER SQ M. (OH ACRE) 
O F  EACH DESCRIPTIOK O F  WORK, 

EXCLUDING PUPILS A S D  MEN 
UNDER TRAIKINO. 

INDE- 
PENDENT 

PARTIES.- 
Concld. - 

Total Cost of Otbce Copy 

Mapping 
or c o r n  
tations. 

Total. 

Rs. 

30 .72  

Sq. m. 

94'0 

...... 

...... 

...... 

...... 

...... 

Rs. I Rs. 

18:35 12'37 
I 

...... 

...... 

...... 

...... 

...... 

20'32 

2'90 

0'82 

per sheet. 
161'36 

...... 

20 .32  

2 . 9 0  

0-82 

161 '36  

...... 



( 'o lu~~cl  P. W. Ptlckrille Hamilton,  D.s.o., t o  29-11-Xn and again from 17-2-34. 
DIREcTo's :-{(.ul~rlsl C. G .  Lcris, o.B.E., from 30-11-33 t o  16-2-34. 

37. Summary . -The  units administered by the Frontier Circle 
were 'A '  and 'E '  Companies, Kos. 15 and 23 Parties, and No. 6 
Drnwing Office. 

38. Training.-One Class I Officer on probation and six soldier 
surveyors were under training in 'A '  Company during the field season. 

39. Special.-During the year the Staff' College Junior students 
visited the Office of 'E' Survey Company for  brief lectures and 
delnonstration of map making and reproduction. 

40. Areas Surveyed.- 
50 linear u~iles of traversing ; 

1,791 sq. iililes of tertiary levelling ; 
1,412 scl. miles of 2-jnch original survey; 
4,638 sq. n~iles of 1-inch origipal survey ; 

69 sq. miles of 1-inch resurvey ; 
196 sq. miles of 14-inch resurvey ; 

1,859 sq. miles of 4-inch resurvey ; 
771 sq. miles of 1-inch supplementary survey ; 

1,486 sq. miles of 1-inch revision survey ; 
513 sq, miles of 14-inch revision survey; 
357 sq. 111lies of 2-inch revision survey; 

44 sq. miles of 3-inch revision survey ; 
1-inch correction surveys of 18 sheets. 

By 1Vo. 18 ( A i r  Sur,uey) Party.- 
3,730 sq. miles photographed ; 

585 sq. miles compiled ; 
1,412 sq. miles compiled for detail only. 

'A' Survey Company. 

Lt.-Colonel 0. Slater, M.c., R.E., to 31-7-84. 
Oflcer Conrrnarlcii~cg.- 

Mr. W. 8. Strong, M.B.E., from 1-8.34. 

41. General.-The party continued surveys in the Ferozepore, 
K ~ n g a ,  Lahore, Montgomery, Multln and Muzaffargarh districts, 
and in Bahiiwalpur a1111 Fnrillkot States of the Punjab and in Bikaner 
State of R&jputiina. 

In  addition, correction surveys were carried out in Attock, M i ~ n w ~ l i  
and Slldhpur districts of the Punjah and Bannu, Dera Ismail KhBn, and 
Kohlrt clintricts of the N. W. F. P. Traverse operations were undertaken 
in Bikaner S t i~ t e  to connect the stilte I-ectangulation with departmental 
triangulation stations. 

The tield hoall~lunrters opened at Ferozepore Cantonment on 16th 
October 1933 aud closed on 15th April 1934. 

42. Personnel.-The average ~trengtlr  of the Company during 
the year w : ~ s  2 Clam I, 3 Clasa I1 and 3 U. S. Officers, 27 Surveyors, 
I Draftsman, 3 Computers, 3 Clerks and 8 Soldier Surveyors. 
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Lieut. J. S. 0. Jelly, R.E.  was tra.nsferred to  'E '  Company in 
May 1934. 

Mr. 1. K. Ponnappa joined 'A'  Company from KO. IS Party in 
April 1934 and r r .  Muhammad Akbar joined from No. (3 Ilra~ving Office 
i n  March 1934. 

43. Areas Surveyed.- 
50 linear miles of traversing ; 

4,638 sq. miles of 1-inch original survey ; 
69 sq. miles of 1-inch resurvey ; 

196 sq. miles of 13-inch resurvey ; 
771 sq. miles of 1-inch supplementary survey ; 

1,024 scl. miles of 1-inch revision survey ; 
256 sq. miles of 14-inch revision survey; 

1-inch correction surveys of 18 sheets. 
44. Field work, which was completed in April, was organised as 

f0110~8 :- 
Camp (I) under Mr. W. H. Strong, M.B.E .  with Mr. E. R. Wilson 

and 12 Lower Subordinates completed 1,524 squ:ire miles of I-inch 
original survey and 1,280 square iniles of 1-inch and 1;-inch revision 
surveys in sheets 44 F & J. In  addition Mr. Strong supervised a small 
drawing section of 4 Lower Subordinates who were employed on arrears 
of mapping from last recess. 

Camp ( 2 )  under Rai Sahib Chuni La1 liapur with Mr. Eashirullah 
Khan (U. S. S.) and 11 Lower Subordinates, completed 3,114 sq. miles 
of 1-inch original survey and 771 sq. miles of 1-inch supplenlentnry 
survey in sheets 39 N and 0. In addition Rai Sahib Chuni La1 Kapur 
supervised the 2 Lower Subordinates employed on correction surveys 
in sheets 38 L & P. 

The area of Camps ( 1 )  and (2) lay for the most part in the irrigated 
and cultivated area on either side of the Sutlej and Cheniib rivers. 
Survey was based on rectangulntecl corner stones laid out by the 
department in recent years. Soir~e distance south of the Sutlej and also . in the Thal between the Cheniil) :~ncl the Iildus the cultivation gives m:ty 
to the original pcct desert with shifting sand d n n e ~ .  No coiito~iring was 
attempted in the are,l but heights will be typefl on the final maps with 
the aid of the irrigation level charts. 

Caw7.p (3) under Mr. Sardar I<llau (U.  S. S) was organised for 
training in the Kiingra Valley. Lient. J. S. 0. Jelly, n . ~ . ,  one Lower 
Subordinato and sis solclier surveyors coinpletecl 265 scl. miles of 
resurvey on the 1-inch and 14-inch scale in sheet 5 2  I). The area was 
ideal for training purposes, as it cont:~inetl ~nonntains 1113 to 16,000 feet, 
but for the most part it consisted of scrul) jungle ]rills and cultivated 
valleys with bold under features. 

Traversing -A total of 34 linear miles was traversed to  coilnect 
the Bikaner State rect;~ngulatecl :ire& wit11 (:. T. Stations in its vicinity 
00 that the corner stones of this :we:& 1n:Iy be ntiIise(l as  n l~nsis for next 
season's survey. 

The boundary of T<ohiit c : ~ ~ r t o n m e ~ ~ t  I (i line:~r iniles long, was also 
traversed on payment. This I)ounfl:~r~. \v..,rs not coll~pletely demarcated 
a t  the time of the survey of the rnllton,r,ent in 1!)2:\-24. 
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46. Receaa Duties.-With arrears from last recess including 
2 sheets of the Lahore Guide Map the Company has a total of 37 sheets 
for mapping. Of these, 26 sheets were completed in recess by four 
drawing sections, and the remaining 11 sheets wilt be mapped during 
the coming field season. 

Contputations. Mr. Saiyid Irshad Ahmad with 4 Lower Subor- 
dinates, one of whom was also employed from time to time on traversing, 
completed during the year the graphical adjustment of ail triangulation 
which is to  be published in the form of grid pamphlets. In  addition, the 
computations of the triangulation done last year in the Bahiwalpur 
desert and all the traverse work done during the year under report 
were completed. 

'E' Survey Company. 

aptain J. B. P. Angwin, R.E., 23-10-33. 
O f l t e t  Commanding.- {: alor . T. M. M. Penney, E.E., from 2410-33. 

46. General.-The field and recess headquarters were a t  Quetta. 
The field work consisted of revision surveys in areas west of Quetta 
in Karachi, and original surveys two hundred miles to  the south 

of Quetta in KalBt State astride the Quetta-KalBt-Karachi road. 
Work in recess consisted of a heavy mapping programme. 
Due to the field work of the previous year having been confined 

t o  revision surveys, a greater area had been revised than could be 
mapped during the recess season, and there were considerable arrears 
of mapping to be completed. 

I t  was found more satisfactory and quicker to re-draw completely 
in most cases. 

Useful assistance in the reduction of arrears of fair mapping wae 
given by the Director, Eastern Circle. 

47. Personnel.-The average strength during the year wan, 
2 Class I, 1 Class 11, 3 Upper Subordillate officers, and 14 Lower 
Subordinates (excluding 2 clerks, 2 computers, and 15 reproduction 
section personncl). 

Lieut. R. C. N. Jenney proceeded on leave in March and was 
replaced by Lieut. J. S. 0 .  Jelly in May. 

48. Areas Surveyed.- 
1,412 sq. miles of $-inch original survey. 

462 scl. miles of l-inch revision survey. 
257 sq. miles of 13-inch revision survey. 
387 sq. miles of 2-inch revision survey. 
44 sq. miles of 3-inch revision survey. 

49. Field Work.-The field work was carried out between the 
end of October and the middle of April. 

Cantp (1) consisted of Lieut. R. C. N. Jenney with Mr. V. D. 
Chopra (U. S. S.) and three surveyors. This camp carried out the 
revision work in Knr~chi  and in eheets 34 J & K. Mr. V. D. Chopra 
acted ne Assi~tant Camp O f i c ~ r  ancl also himself did 129 square miles of 
revision survey on the 14-inch scale. 
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Camp (2) ull'der Mr. H. 111. Critchell, with Mr. Khushal Khan 
(U. S. S.) as assistant Camp oEcer and seven surveyors, carried out the 
original survey in Kalat State in sheets 35 I & M. 

Natu9.e of coun t r y  surveyed. The conn try surveyed waa typical 
Baluchist~n country, bare rocky plains and steep hills. January was 
particularly cold anrl the surveyors doing the revision survey worked 
pa r t~cu la r l~  well in the very severe clilnatic conditions; in parts of 
Camp ( 2 )  area in K a l ~ t  State snow was experienced for the first time 
for 20 years. 

50. Office Work.-Three draftsmen under Mr. Chiragh Shah 
were employed on fair mappill,o and l~liscellaneous drawing work 
throughout the field season. 

During recess, 
Section ( 1 )  under Lieut. J. S. 0. Jelly assisted by hlr. Chiragh Shah, 

had 6 draftsmen and completed 4 fair sheets of arrears mapping. 
Sect ion (4) under Mr. H. M. Critchell, :misted by Messrs. V. D. 

Chopra and Khushal Khan and 8 draftsmen colnpleted 12 fair sheets 
of arrears mapping, which includes so111e sheets coir~pleted during the 
field season. 

Lieut. J. S. 0. Jelly also generally supervised the reproduction 
section and Mr. H. M. Critchell was in charge of the office copies. 

51. Reproduction Section.-This section, under Litho-drafte- 
man Shahabuddin, was employed on n~iscellaneous work consisting 
largely of spot level charts for the Irrigation Department of the Punjab. 
Lithographic mosaicing wa,s also succes~fuIly carried out by this section 
for the first time. One or t ~ y o  rush jobs were satisfactorily done as a 
form of war tr:tining. 

52. Military Training.-Xo combined training with other 
urns was carried out. 

As the company as a whole will not he taking the field until most 
of the arrears of mapping have been completed, and as it was essential t o  
clear off some of the older slleets before the mapping was interrupted, 
individual training of those who would be employed in war was 
commenced towards the end of the recess season with the intention of 
continuing it throughout the wiuter. 

No. 18 ( A i r  Survey) Party. 

53. Ckmeral.-Field hendq~a~rters  were transferred from Peshi- 
war to Risklpur, nlhere the office opened on 28th October 1933. 

The office moved to Murree as u~u ; t l  for recess on 10th April 1934. 
The officers of No. :{9 (Bomljer) Squadron visited the office a t  

Risslpur on Saturdny8 throughout February 1934 and had the methods 
of air survey and reproductioi~ delnonstra ted to them. 

The Northern Counmana Annual Intelligence Course also had the 
work of the pa,rty demonstrated to  t h e u  in Murree, as usua,l. 

54. Personnel . -The average strength of the party W3R 1 
Class I, 1 Class I1 ancI 3 U. S. Officers and 15 Lower Subordinatee 
(excluding clerk8 and reprotlnction section personnel). 
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h u t .  J. S. 0. Jelly, R.E., was transferred t o  ' A R  Company on 11th 
October and Mr. J. C. Berry to No. 12 Party on 6th February. 

66. Area8 Surveyed.- 
2,100 eq. miles photographed vertically; 

630 sq. miles photographed obliquely; 
524 eq. miles compiled (original survey); 

1,412 sq. miles compiled for original detail only; 
24 sq. miles compiled (revision survey); 
37 sq. miles compiled (oblique revision survey). 

68. Field Work.-No 1 Wing Station, Royal Air Force, Kohfit, 
euppliecl vertical photographs of 345 square nliles of tribal territory in 
eheet 38 H and L for original air survey. Experin~ental work with the 
20-inch lens and infra-red filter was also carried out. 

No. 2 Wing Station, Royal Air Force, Risiilpur, supplied vertical 
photographs of 185 square miles in the tribal territory in sheets 38 M 
and N and 43 A & B and obliques of 2 0  square miles in 43 A for 
original mapping. They also supplied oblique photographs of 80 square 
milee in 43B for experimental work on height determination. 

hIr. Muzaffar Husain inspected triangulation stations in the Khyber 
in March 1934. 

Qilgit Flight.-The annual flight to Gilgit carried out by 8 

composite flight from Ris~lpur  obtained oblique overlaps for survey 
pnrpoees of the north face of Nanga Parbat (43 I) and of the north 
face of Rakaposhi (42 L). An Anaglyph from the former strip is 
illustrated on Plate IB. 

T r i p u ~ n  A ~ T  8z~mey.-The Indian Air Survey and Transport GO., 
Dum-Durn, photographed 1,510 square miles in Tripura State, Noikhdi 
Dietrict, and Chittagong Hill Tracts in Sheets 79 M and N on the 
3-inch ecale. 

Ezpe7-iments.-The plotting carried out from air bp 
the Wild Company on their Autograph was tested in the field by 
Captain D. R. Crone, R.E., who made a base extension in the terminal 
overlape and by Mr. I. K. Ponnappa (U. S. $3.) who carried a traverse 
through the Kohit  Pass. 

The tests indicate thnt the Wild method of machine plotting is 
capable of providing control for graphical air survey methods in area0 
not more than 20 rnilee from accessible pound,  when the scale of 
publication of the final maps is the l-inch scale. 

,> 

57. Compilation.-Trip~urn A i r  Survey. The first photographe 
taken by the Indian Air S u r ~ e y  and Transport Co. were received at 
Riealpur on 12th December, 1933. TWO Class I1 Officers, 11 ~urveyorfl 
and one part time U .  S. Officer were engaged on the detail survey of 
the 1,412 equare miles which was completer1 and despatched to  No. 12 
Party with the necessary material on the l i - inch scale for work in the 
field, on 14th February. 

Mr. J C. Berry and 4 surveyors were transferred to  No. 12 Party 
on 6th February to undertake part of the field work of this survey 
(nee para. 9.5). 

Black Mountain S I I T Z ' P ! ~  (jl,Y B,'l$).-Experimental methods of 
height firing from oblilue photopaplla were enlployed in thin area and 
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the, colnpilation waqfinally completed and sent to  'A' Company for fair 
mapping. 

The remaining areas of the Party's programme were colnpleted for 
detail only. They will now be completed for contouring by the method 
employed on the Black Mountain survey a.s fully trained personnel 
become available. 

Fair ntapping.-746 square miles compiled from Air Photos in 
previous years have been fair mapped during the year under report. 

58. Methods of Survey.-The method of surveying from oblique 
photographs (described in Appendix I of the General R.eport for 1931-32) 
was extended to  dispense with the visible horizon. The initial research 
work was carried out on the Nanga Parbat oblique strip and a map of 
37 square miles on the 1:100,000 scale compiled of the north face and 
supplied as a climbing nlap t o  the late Herr  Willy Merkl, leader of the 
ill fated German Nanga Parbat Expedition of 1934 (see Plates I 
and 11). 

The method was then applied to  the Black Mountain survey as 
described above. 

59. Photographic Equipment . - -Messrs .  Ross Ltd. kindly lent 
a 6-inch (Extra Marginal Illumination) lens for experiments,] work in 
the F/8 camera. A lens cone was ada,pted by the Ma.thematica.1 Instru- 
ment Office and experimental photographs were taken with the lens by 
No. 2 Wing Sti~tion, Royal Air Force, Risslpur. These tests show 
that the lens will cover the 7 inch by 7 inch surface of the F-8 film 
satisfactorily a t  an aperture of F. 6.3 and that the illumination is 
remarkably even, in spite of the loss of light a t  the surfaces of the 
focal register glass. 

60. Reproduction Section.-For detail of the work of the 
reproduction section see para. 131 page 67. 

No. 23 (Irrigation S u r v e y s )  Party. 

61. General.--This party, rhich works for the Punjab Uovern- 
ment, continued the survey of the area covered by the Bhakra Dam 
Irrigation Project. Tlie recess and tield lleadqunrters were at Solon 
and Rohtak respectively, the latter opening on 21st October and closing 
on 16th April. , 

62. Personnel.-The tield strength of the part.y was one C1:tss I, 
4 Class 11 and 4 U. S. Officers and 7 5  Lower Subordinates. 

Mr. Ghulam Hasan ( U .  S. S ) Wafs transferred to No. 6 D. 0 .  from 
11th Octoher and was replaced by M r .  Aldul Raehid Khan (U.  S. S.). 

Mr. X.  hl 13opaiah ( U .  S .  S . )  m a s  transferred to No. 2 D. 0 .  from 
23rd February 

Rlessrs. Jiyn La1 Saligal ((:lass 11) : I U ~  Abdnl Rashid Khan (U.S.S.) 
were trnnsl'errccl to KO.  4 & 5 Fn1.t~ reupectivelg fl-oul 1st September. 

Mcssrs. Mollcl. N:ljalnatlrlin. I! . , \ .  (Class 11) an11 G. K. Mnrthy, B.SC., 
(C1:1ss 11) were trausferre,l to 'A' Co111p:tlly nud S o .  6: I). 0, respectirelr 
from 16th S e p t e ~ ~ i b e ~ . .  
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63. Areas surveyed.- 
1,791 scl. miles of tertiary levelling. 
1,859 sq, miles of 4-inch resurvey. 

64. Field work was organized as follows .- 
Camp (I).-Mr. 0. D. Jackson (Clase II), with Mr. Abdul Rashid 

Khan ( U. S.  S . )  up to  31st December and Mr. B. N. Murthy, B.SC., 
(Clase 11) from 1st January to  25th February and 16 Lower Subordinates, 
completed 828 square miles of 4-inch resuryey in Delhi Province and 
Rohtak district in sheets 53  C, D, G, & H. 

At  the end of February, 5 Lower Subordinates were transferred to  
the Geodetic Branch for levelling work in connection with the Bihiir 
earthquake. 

Camp ($).-Mr. Jiyn Lrtl Stthgill (Class 11), with Nr. N. M. Bopaiah 
( U. S. S. ) up to  22nd February and Mr. B. N. Murthy, s.sc. ( Class 11) 
thereafter, and 25 Lower Subordinates, completed 1,791 square miles of 
tertiary levelling ill Delhi Province, Hissar and Rohtak districts and 
Dujina and Jind States in sheets 44 O and 53 C, D, G, & H. 

At the end of February 3 Lower Subordinates were transferred to 
the Geodetic Branch for levelling work in connection with the Bihiir 
earthquake. 

Camp (3)-Blr. Mahil~uuiad Xajaluuddin, B.A. (Class Il), with Mr. 
B. N. Murthy, u.sc., (Class 11) up to  31st December and Mr. Abdul Rashid 
Khan (U. S. S . )  thereafter and 15  Lower Subordinates, completed 1,031 
square miles of 4-inch resurvey ill Delhi Province, Hissiir and Rohtak 
districts and Dujiina i ~ n d  Jind States in sheets 44 0 and 53 C & D. 

The country surveyed consists of flat cultivated plains interspersed 
with scrub, long grass ancl trees, pnrticularly round villages and along 
roads and canals. I n  the south i t  is open, sandy and undulating. 

Communicntions both by road and railway are goocl. 
Drazoing ccntl contpwting Sectio),.-Mr. N.  D. Joshi, u. A. (U.  S. S.) 

with Mr. M. L. Kohli (U. S. S.) and 10 Lower Subordinates completed 
the tertiary levelling colnputations of fiftyfive 4-inch sheets, the com- 
pilation of levelling books of fiftyone 4-inch sheets, the construction 
of 40 rough and 22 fair spot level charts and 40 rough contour sheets. 

65. Miscel laneou8.-On account of abuoru~nl floods in Rohtak 
district during the rnonth of September 1933, a large portion of the area 
to  be surveyell was still urrrler water wheu work commenced in October. 
Consecluently there w ~ s  great deal of ulalnria in the country and, 
thougli all Lower Subor1linatc.s were ~uppIieQ with uloqnito rlete ancl 
bamber oil, the party sutt'erecl a good 11e:~l From malaria. 

The Ehnkra I l a l ~ r  prqject survey having beer1 suspen~led, the party 
khamal a t  Rohtak was closed clown a t  the end of the fie111 Reaeon. During 
the period the work is in ;~beyilnce the i~latrn~nents ant\ books of the 
party will I)e store11 at the P. 11'. Dept. Centrtll \\orkehops, Amritunr, 
and the eqniplnent, furniture :~ucl  tlhnts ;lt H u ~ a i n i ~ ~ a l ; ~ .  

66. Recess duties.-The fair ~llnpl,ing ;rut1 co~rrpotirtions of the 
field work were co~~~p le t ed   luring the  rrrers. Ttle \york war superviued by 
Mesers. 0. D. .Jack~on, Jiya La1 S a h p l ,  hIoh11. ?J:~.jamudtlin ;Lntl N. D. Joshi, 
a ~ s i e t e ~ l  by M~RSI ' I J .  R .  N. . \ lurth~-,  hl .  I,. Kotlli ilrltl ALtlul Kiksllicl IChiln. 
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No. 1 Party. 
(?firr,. in chn)ye.-  Captain H . I\'. Wright, R.E. 

67. General . -The party carried out operations in Ajmer-Merwara 
Province, in the Central India, Punjab States, R ~ j p u t ~ n a  and Western 
India States Agencies ancl in Gwalior State in sheets 45 C, Dl G, H, K, 
I,, M, and 55 A. 

Both Jaipur and Jodhpur States contributed a t  the  full rate for  
surveys carried out for them and Biindi Sta te  made a very slnall 
contribution. 

The field headquarters of the party moved from Ajmer and, by 
pernlission of H. H. the Mah&r&.ja of Udaipur (or Mewiir) State, opened a t  
Udaipur on 19th  October and closed there on 2nd April a t  the c~nclusion 
of the field work. 

Pe~son.ne1.-The field strength of the party was 1 Class I, 4 Class I1 
and 4 Upper Subordinate Officers, 34 Lower Subordinates and 5 soldier 
surveyors under training. 

68. Areas surveyed.- 
Triangulation . . . . . . 10,788 scluare miles. 
4-inch original survey . . . ... 7,488 ,, 9 1 

1-inch original survey . .. . .. 1,677 ,, 1 I 

69. Field work was organised as follo~~-s:- 
Camp (I).-Mr. A. A. Graham (Class 11) with 6 surveyors comple- 

ted the original survey of 2,109 square wiles on the 4-inch scale in 
the states of Jaipur and Patiiiln in sheet 45 M. 

The area covered the northern Ariivalli u~ountain  range on the 
east, and extended t o  sandy d e ~ e r t  country on the west. 

Camp (2).-Mr. B. B. Kutappa (U. 6. S.) was in charge of a train- 
ing camp of 6 Lower Subordinatee, who completed 537 square miles of 
4-inch and 267 square miles of 1-inch original survey in Ajnler-Merwiira 
Province and the st:rtes of I<ishang:~rh, S11iihpu1.a and Udaipur in sheet 
45 K, an area wllich was n~ost ly  flat. 

Cccn~p (3).-Mr. T. M .  C. Ales:rnJer (Class 11) and 11 surveyors 
completed 4,3(j i  square uiiles of &-inch original survey in the states of 
Bhopal, 1)ewiis (Senior : I I I ~  Junior), C;walior, Indore, Khilchipur, 
Nnrsinghgtlrll ant1 H;i.ig;~t-h in sheet 5.5 A .  an undulating area, slightly 
hilly in parts. 

C(ri,,y (4)-Mr. . I .  t:. 1,;11 (C'lahs 11) s11t1 11  surveyors completed 
47.5 sclnare lr~iles of i- i~rcll  :rnd 1,410 square 11liles of 1-inch original 
survey ill t l ~ e  st;\tes o f  J o d l ~ p l ~ r .  Si rol~i  i11111 tTdnipnr in ,sheet 45 C:. The 
Jotlhpur areas were ~nost ly  p l a i ~ ~ s  :rntl the r e m n i ~ ~ d e r  high Ariivalli 
mountains and npl:~nrls rising to  4,000 fcet. 

T~.i(18ng?tltrtion.-RI~.. J .  C, Ross (C'li~ss I1 I t~.i:~ngulatetl 2,153 square 
miles in sheet 45 C. Mr. 1:. P. ljundev (U.  K. 8 . )  2,163 8qn:lre r~iiles in 
8hc.t.t 45 TI, MI* I .  1 ) .  Suri (V.  8.  S . )  2.1 ri:l sclu:rre 111i1os iu sheet 45 H ,  
Mr. M.  Mr. Kalappa, l i . ~  (U.  S. S . )  2.163 square 111iles in sheet 45 L and 
1st class sn1.veyor S n j l l ~ i l l  Hunlrin 2,145 sclunre lrlile~ in sheet 45 C, 
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The total area triangulated was 10,788 square miles falling in the 
states of Cfwalior, Indore, Jodhpur, Palanpur, Sirohi, Tonk and Udaipur. 

The country triangulated was in general open and hilly and included 
the highest parts of the Ar~val l i  range. 

70. Recess duties.-Fair mapping was distributed in 4 sections 
under Messrs. A. A. Graham, T. M. C. Alexander, Jugal Behari Lal and 
B. B. Kutappa. 

Triangulation computations were co~npleted by a section under 
Mr. J. C. Ross. 

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

1 Mr. L. Williams, M.B.E., to 17-10-33. 
U f l c o .  i,t clrnrgr :- 

,, 0. N. Pnshong, from 18-10-33. 

71. General.-The detachment resurveyed cantonments and 
their biizars on the 16-inch and 64-inch scales respectively, as required 
by the Engineer-in-Chief and Army Department. 

The field season commenced on 8th November 1933 and closed on 
10th April 1934, field headquarters remaining throughout a t  Dehra Dan. 

Personnel.-The field strength, excluding the officer in charge, was 
2 U. S. officers and 31 Lower Subordinates including 5 draftsmen and 
3 computers employed a t  field headquarters. Three surveyors were tern- 
porarily transferred to  No. 1 3  Party (Bihiir Levelling) a t  the end of March 
1934. 

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

Allahiibad Cantonments ... ... 5690.56 acres. 
Fyzabsd ) I  ... ... 5783.10 ,, 

... Shiihjahiinpur ,, ... 2950.90 ,, U 

The above areas include overlaps. 

64-inch re-survey. 
Allshebad Cantonment BBziirs ... ... 8.94 acres. 
Fyzabad , ,  I, ... ... 10.70 ' , .  
Shahjahsnpur ,, l l  ... ... 5.20 , ,  

73. Field work was organiserl as follows :- 
Camp (I) with heaclquarters at  Allahabad under blr. J .  A. Cabral, 

with 7 surveyors, 1 traverser ant1 1 leveller (for a short period), was 
allotted the detail survey of Allahiil~iirl Cantonlnents and advance traver- 
sing of Barrackpore and Ishapore. 

Cccntr, ( 2 )  with hentlquarters at  Fyzah:l(l under Mr. Bakhshi Harnam 
Singh, with 11 uurveyors, 2 tru,veraers and 1 leveller (for n short period), 
was allotted t11e detail survey of Fyzilhiid ant1 S h ~ h ~ j n h ~ ~ p u r  advance 
traversing oE Dehr:~ Dull Cantonments. 

74. T r a v e r s i n g  and Levelling.-3.2 ~ i n e ; ~ r  miles were traversed 
in connection with changes in I~onnclnric~cj for the current surrey 
and 154.5 linear miles of txaveruing nnrl 104.6 linear mile8 of levelling 
were completed for next fleason's Rurvex, 



The boundary bf Dove Dale estate in Lanrlour was fixed and locahd 
for demarcation by traversing, at the recluent of the Cantonment Exe- 
cutive Officer. 

75. Recess duties.-Fair n~apping w s ~  allotted to two main 
sectione during recess under Messr~. J .  A. C ~ h r a l  nnd B a k h ~ h i  Harnnm 
Singh. 

A small section of 5 draftsmen under the supervieion of the officer 
in charge was employed throughout the field seaeon to  deal with arrears 
of mapping. 

Twentynine sheets on the 16-inch scale and 11 sheets on the 64-inch 
scale, of Meerut, JhBnsi and Ranikhet cantonments and biizars, and 3 
sheets on 64-inch scale, of Allahabad, Fyzsbsd and Shihjahiinpur biziirs, 
were completed and sent for publication. 

The computationcl of the traversing and levelling carried out in the 
season were also completed during recess. 
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1 Colonel J .  D. C:~mpbcll. D.S.O..  to .i-,5-:$4. 
DIRECTOR:- Lt.-Colollel C. lI. T h o n \ p ~ o ~ ~ ,  I . A . .  from 6 -5 -34  tu 14-(i-:i4. 

\)l:ljnr I. H. J n c b m ~ ~ .  I .* . .  ~ I I . I I I  l i -6-34 .  

76. Summary. The units adiuinistered by the Eastern Circle 
were Nos. 4, 5 and 13 Parties, and No. 5 Drawing Ofice. 

The Director, Eastern Circle, also acted as technical a,dviser to the 
Government of Assanr. 

77. Areas surveyed.- 
487 sq. ~niles of 4-inch original survey. 

4,816 sq. nriles of 1-inch original survey. ' 

1,386 sq. miles of 14-inch original air survey. 
5,354 sq. miles of supplementary survey. 

78. Air Survey.-The survey of Tripura State and portions of 
sheet 79 M mas this year carried ont by a comhin:~tion of air and ground 
topographical methods. a detailed account of which is given in No. 12 
Party's report. I n  spite of the abnormal conditions of this year's work, 
there can be no doubt that the experiment was a great succees and that 
air survey offers the only really economical solution to  the problem of 
eurveying low lying jungle country. 

The utilization of the 3-inch air snrvey compilations in future surveys 
tor the preparation of large scale forest and other maps is a possibility 
yet to  be explored. 

79. Training.-Two Clasa I OfEcers on probation joined No. 4 
Party in January for training. 

No pupils were recruited during the year under report. 
80. Special.-The Director, Eastern Circle, inspected No. 6 (S.1;) 

Independent Party in the field. 

No. 4 Party. 
Ofire,  ill, r11nrge.-Mr. D. K. Rennick, M . R . E .  

81. General.-Original and Supplementary BUrVeJW of 5,400 
equare miles on the 1-inch scale were carried out in sheets 72 C and D and 
73 C in Bihiir and Orissa, Eastern States and the United Provinces. 

Thc field headquarters of the party opened a t  Gulzarbiigh, Yatnzt, on 
the 16th November and closed on the 16th Apiil. 

82. Personnel . -The field strength of the party was 1 Class 1, 
4 Class I1 and 6 Upper Subordinate  officer^, 38 Lower Subordinatee 
and 4 eoldier surveyore in their second period of training. 

Lieutenante C. A. Biddle, R.E., and I). E. 0. Thackwell, R.E., joined 
the party in the field on the 22nd January. 

Two eurveyors were transferred t o  No. 12 Party from 7th March. 
Mr. S. C. Chatterjee, B.SC. (U.S.S.) was transferred to  Calcutta, 

from l e t  May. 
88. Area surveyed.- 

46 sq. milee of 1-inch original survey. 
<5,354 scl. milea of 1-inch ~upplementary survey. 
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84. Field =rk.-The 20 sheets surveyed were diatributed as 
follows :- 

Cantp (I).-Mr. C. T. Hurley (Class I I ) ,  with Mr. Mohabat Ali 
(U.S.S. ) and 8 surveyors, completed the 1-inch supplementary survey of 
1,081 square miles in sheets 73 Dl l ,  5, 9 & 1 3  in t , l~e Gaya and Shahiibiid 
&strict;. 

This area is traversed by the Grand Chord line of the East Indian 
Railway, passing over the Son bridge, the longest in Indin. 

The Grand Trunk Road runs through the western portion of this 
,ma ,  and there is another good metalled road branching north from the 
Grand Trunk Road. There are several lnotornhle ~ulrnetalled and canal 
fair-weather roads. 

Camp (II).--hlr. F. M. Hawley (Class 11), with 5 surveyors, 
reinforced later by Mr. U. D. Mamgain (U.S.S.) and 5 surveyors, com- 
pleted 4G squitre miles of 1-inch original survey and 768 square miles of 
1-inch supplementary survey in sheets 73C/3 and 72C/6 and 10  in 
Sambalpur, Siiran and Shahabad districts of Bihar & Orissa, B ~ m r a  and 
Rairikhol States of the Eastern States Agency and Ballia district of the 
United Provinces. 

Densely woodecl hills and cultivated plains with intervening sa2 
forests were the prix~cipal features of the country in sheet 73 C/3. The 
Ganges River and the East Indian Railway run t l~rough the northern 
portion of sheets 7 2  C/6 and 10 from west t o  east, and there are a few 
metalled roads and several unnletalled fair-weather roads. 

Camp (III).-Mr. M. M. Ganapathy, R.A.  (Class 11) with Mr. A. P. 
Datta, ~ . s c .  (U.S.S.) and 9 surveyors completed 1,083 square miles of 
1-inch supplementary survey in sheets 72 n!10, 11, 14 aud 15 in the 
Gaya and Haziiribtigh districts. 

The Grand Trunk Road passes through the northern portion of this 
4ea .  There are two good metalled roads joining the Grand Trunk 
Road, and a few motorable fair-weather roads. 

Camp ((IT/').-Mr. Abdul Ahad, B sc. (Class 11), with Mr. K. C. Naug 
(U.S.S ) and 8 surveyors completed the 1-inch supplementary survey 
of 1,077 square n~iles in sileets 72 C/3, 4, i and 8 in Gaye and Shihabad 
districts. There are three good metalled roads and many motorable 
fair-weather and canal roads in the area. 

C a ~ ~ t p  (V).--Mr. S C. Chatterjee, B.SC. (U.S.S.), with Mr. S.  B. P. 
Mathnr, B.W.  ( U  S.S.) arid 8 surveyors, completed the 1-inch supple- 
lnentary survey of 1,077 square mile8 in sheets 72 C/11, 12, 15 and 16 in 
G a p ,  Patna and Shlhabad districts. 

On conlpletion of the above in March, hlr. Chatter-jee and 10  sur- 
veyors carried out the I-inch supplementary survey of 2G8 square miles 
in 72 C/2 falling in t,he Shdh~bad  district, of Bihfir nnd Orissa and the 
Hallia district of the United Provinces. 

Tr innyu la t io ,~  and Trn~l~?*n~. - -The  party did no triangulation this 
Bea son. 

Mr. U. n. Mamg:~in, ~ s c .  (U.S.S.) completed the traverse 
2% linear miles covering an area of 1,614 square miles in sheets 7 2  
11, 12, 14, I 5  and 16, wit,h the object of a~certaining the accu- 
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geographical position of the village boundary t r i j~~nct ion pillars and 
whether they could be utilised as frame-work without further traverse; 
also to  provide height data for the detail survey. 

85. Description of country.-The whole area with the excep- 
tion of sheet 73 C/3, already described, lies in the Gangetic plain. The 
country is open, intensively cultivated and densely inhabited, and a great 
portion of i t  on either side of the Son River is irrigated by the canals 
which take off it a t  Dehri. 

I n  the south, extending eastwards to  the Hazlribiigh range, there 
are steep, rocky and intricate hills covered with dense thorny scrub. 
Most of the country in this region was not easily sketchable and work 
was somewhat slow. Huge boulders, piled loosely one on top of the 
other are a remarkable feature of these hills. 

The country rises from the Gangetic plain in the north to an 
altitude of more than 1,500 feet in the Hazsribigh hills in the south. 

86. Miacel1aneous.- 
Health.-The health of the party was generally very satisfactory. 

Some of the men, who were working in the Sambalpur district suffered 
from malaria but soon recovered normal health when moved elsewhere. 

At the outset most of the party was inoculated a,gainst cholera. 
In March and April smallpox was prevalent. Full advantage was 

taken of the numerous vaccina,tion depots in the districts and there was 
only one seizure from this disease. 

One khalaei was drowned in a main distributary of the Arrah canal. 
Weather.-The weather remained fine throughout. I n  March and 

April conditions were somewhat trying owing to strong winds and dust. 
Bih6r Earthquake.-The serious earthquake which occurred on the 

15th January 1934 affected the party area only to  a small extent, the 
main intensity being further north (vide para. 114). 

87. Recess duties.-The party was arganised in four drawing 
sections under Messra. Hurley, Hawley, Ganapathy and Abdul Ahad and 
a computing section under Mr. U. D. Mamgain. 

When Mr. Abdul Ahad proceeded on leave Mr. Mohabat Ali (U.S.S.) 
took over charge of his section. 

The mapping and computations were completed by the end of 
recess. 

No. 5 Party. '. 

88. General.-The Party continued surveying the eastern part 
of the Central Provinces and in the Eastern States Agency on the 
1-inch scale, and completed sheets 64 D & G anrl part of 64 H. 

Field headquarters were at Raipur, the field season opening on 
November 2nd and closing on April 17th. 

89. P0r80nn0l.-The field strength consisted of the officer in 
charge, 3 Class I1 and 3 U. S. officers (one under training), 21 
eurveyors, 2 traversers, 3 computers, 3 clerks and 1 store-keeper. 
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90. Areas surveyed.- 
4,167 sq. miles of 1-inch original Survey. 

91. Field work.-The 15 sheets for  survey were divided 
between 3 camps as follows:- 

Camp (I).-Mr. K. C. Gosain (Class 11), assisted by Mr. G. S. Sidhu 
(U. S. S.) and 7 surveyors, carried out the original survey of 1,113 
square miles in sheets 64 D/9, 10, 13 & 14, in Drug, Chiinda and 
Bhandiira districts and Niindgaon State. The country consisted of 
jungle clad hills with fairly open and partially cultivated valleys. 

Mr. Gosain fractured his wrist in early January and exchanged 
with Mr. Hastir, taking charge of Camp (3), where travelling was easy 
and he could carry on while his arm was in a splint. 

Mr. Sidhu was also transferred to Camp (3) to give him experience 
of surveying in open flat country. His place was taken by 
Mr. I. H. Naquvi (U. 8. S.). 

One surveyor was transferred to Frontier Circle a t  the end of 
January but the camp was later reinforced by 2 surveyors from Camp (3). 

Camp (!?).-Mr. M. A. Khan (Class 11) assisted by Mr. G. H. Kban 
(Class 11) and 8 surveyors carried out original survey of 1,668 square miles 
in sheets 64 G/4, 8 & H/1, 2, 5 & 6, in Drug and Raipur districts and 
Khairiigarh, Niindgaon and Kiinker States. 

In two sheets there were thick jungle covered hills but the rest 
of the country consisted of flat open cultivation. 

Mr. G. H. Khan went on sick leave in January as the result of 
concussion of the brain after a motor-bus accident. 

One surveyor was transferred to Frontier Circle and one to No. 12 
Party, but the camp was later reinforced by 2 surveyors and 1 traverser 
(who was employed on planetabling) from Camp (3). 

Camp (3).-Mr. R. N. Hastir (Class 11), assisted by Mr. I. H. Naquvi 
(y. S. S.) and 5 surveyors, 2 traversers and 2 computers (including 1 
traverser & 2 co~nputers under training), carried out original survey of 
1,386 square miles in sheets 64 G/7, 11, 12, 15 & 16 in Raipur and 
Drug districts. The country throughout consisted of flat open cultiva- 
tion. 

Messrs. Hastir and Naquvi later moved to Cantp (I) and were 
relieved by Messrs. Gosain and Sidhu. Towards the end of the seatJon 
4 surveyors and 1 traverser were sent to reinforce Cantp (1) & (2). 

Traversing.-Traverser Palakdhari Singh traversed 175 linear 
miles in Raipur District anbl Kiinker and Bastar States to supplemeut 
existing triangulation in sheets 64 H/12, 14, 15 & 16. The country 
was hilly and heavily jungled. 

At the request of the Agent to the Governor General, Eastern 
States Agency, some 4 miles of disputed boundary between the States 
of Khairiignrh and Chhuikhadln was relaid by the Officer-in-charge 
in accordance with tlle boundary sl)own on the old 1873 map. After 
the bourldary pillars of the relaid boundary hacl been built, the latter 
was traversed by Traver~er  Palakdhari Singh. 

92. Miscel laneous.-The Ilealth of the Party throughout the 
field season was excellent, and thcre were no casu:tlties except for the 
iqjuries to tho "Ificers already referred to and the accidental drowning 
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of one local khaloei. The weather was good escept for the laet 
three weeks which were unusually hot, even for the Central Provincee. 

03. Recese Dutie8.-Fair mapping was divided into three 
sections under Xessrs. M. A. Khan, Cf. H. Khan and R. N. Hestir. 
Mr. K. C. Oostlin wits in charge of the Computing Section, as well a8 

of Mr. O. H. Khan'e Drawing Section for  the first two monthu, while 
the latter was still on sick leave. 

The 15 sheets survoyed during the iield season and all cou~putatione 
were co~npleted during recess. 

No. 12 Party. 
Cophi11 C;. H. Oemcleton, M.c., R .E . ,  to 2U-10-33. 
Lt.-Col. E. 0. nrheeler, u. c . ,  K. E., from 21-10-33 

to 3-3-31 end from 23-7-34. 
( Lieut. L'. A. K.  Wil8o1-1, R a e . ,  from 1-3-35 to 22-7-34. 

94. General.-The survey of Tripura State of Bengal was com- 
pleted during the year. Last year thie nrert, being low undulating 
jungle, preeented the peatest  tlificulty to ordinary ground methods, and 
the remaining sheets in 79M containing portions of Noiikh~li  district and 
Chittagong Hill Tracts as well as Tripura Stnte, were therefore com- 
pleted by combining air ancl ground survey. Tlle portion of Tripurir 
State falling in 7 9 3  was also surveyed in the same way. 

The remainder of Tripurn State and the portions of the Mimi 
Headwater ant1 Kisilang Rrserved Forests falling in sheet 84 A1N.W. 
were surveyed 011 the 1 -inch scale by ground t~~etliods,  and the rest of the 
sheet which is in Lushni Hills district, Asmm, surveyed on the 4-inch scale. 

The field heaclqaartere of the party opened a t  Comil]a on 16th 
Xovember and closed on 26th 31rtj.. 

Personnel.--The field strength of the party of 2 Cla8pI 
officers (one for half the season), 3 Class 11, 5 Upper Subordinate officers 
and 37 Lower Subonlinnte3. Of this strength 21 were planetn,bling 
throughont the season; the air work was commenced in February 
and employed 4 officers and an average of 14 surveyors. 

95. Areas surveyed.- 
&-inch original survey . . . . . . 487 square miles. 
1-inch original survey . . . . .. 603 ,, 1 1  

la-inch original air survey . . . . .. 1,386 ,, 1 1  

Boundftry Stcrve!/.-In the course oE the survey of Tripura State in 
84 AiXW, nu al!jninin,o arela of eight square ~niles was eurveyed in con- 
nection with the clernarcatiou of the boundary between Tripura Stnte and 
the L n ~ h a i  Hills district. Mr. K. L. D h a \ ~ a n  (Class 11) accompained the 
boundary cornmission, and an appreciation of his services was received 
from the Superintendent, Luehai Hills. 

Air  Surepv.-1.386 q u a r e  mile8 in sheets 79 M / ~ u ,  1 1 ,  12, 15 nnd 16 
and a portinn of 79  Y'9 were surveyed hy colnhining air and ground 
survey methode. 

The c o ~ ~ n t r y  containecl cz l i t t l e  pertr~anent cultivation in t l ~ e  wider 
valleye, and considerable jhlirne in the low jungle clad hills and undul~t- 
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ing ground o l  which the  area wrostly consistrj. 'l'he jungle was lriainly 
bamboo, with sorne heavy virgin jungle in pnrts, notably in the  Chingri 
;lnd Fenny river valleys. 

Air pliotography wits cilrriecl out in S o v e n ~ b e r  by the Indian Air 
Survey an,l Transport Coy. Ltd , flying i ~ t  about 15,000 f t .  with a 
Williamson "Eagle 11" i~utomatic film camera fitted with 84-inch lens, the  
scale of the photos being therefore roughly 3 inches t o  one mile. 

The air survey control was the normal topographical triangulation 
carried out previously, together with the previous season's ground survey 
on the northwestern a ~ l d  a portion of the eastern margins, and on the  
south a few points of detail of the old (2908) I-iuch sheet and one 
theodolite traverse s t  n t' ion. 

The air 6llrVey coulpilation was carried out  in NO. 18 (Air Survey) 
Party by the "Arundel" principal point ( r ~ d i a l  line) method, on the 
3-inch scale. Detail, lnain ridge lines and prominent tops were surveyed, 
leaving contouring to be done by groun(l methods. Many more minor 
feeder streanls were surveyed than actually necessary for the fin:~l map, 
to i~ssist the ground surveyor t o  locate ~ i ~ i n o r  ridges and sketcli in 
contours. 

The ground work con~~u~enced a t  the begining of February, as soon 
as tlie colnpilations from the air photographs had been received from No. 
18 Party, and consisted of checking and classifying detail, collecting 
names and contouring. I t  was carried out on l i - inch  scale blue reduc- 
tions of the  3-inch compila t io~~s froin air-pllotos, on which the trigono- 
metrical control had been plotted. 

A few fixings froill this control served to  show that  t l ~ e r e  was no 
general shift in t h ~  air work, and to establish a iletwork ol  heights iron1 
wliich contouring could be carried out  in the  ordinary way. Contouring 
was inuch facilitated and expedited by the fact that  all s t rea~ns ,  all main 
ridge lines and Inany hill tops already appeared on the blue print of the  
6ompilntion. 

Four trained i ~ i r  survej.ors, trailsferred iroui No. 18 Party in February, 
were able to combine ground iind stereoscopic contouring in the field. 
Checking of detail consisted mainly of entering huts, which were obscured 
in the photographs 1)y trees and coilsequeiltly olllitted in the compilation, 
and in deleting 11uts sho~711 on the air compilation, which when examined 
on the  ground, mere found not t o  he of a permanent nature.  Yery few 
actual corrections to  detail were found necessary. 

The monthly outtnr!~ hy this method of survey as compared with 
ordinary ground survey was 29 I sq. ~niles as against i 7 sq. miles and 
the full cost-rate per srln;tl.r, rliile including photography and coinpilation 
was Rs 41 a s  against Rs. 50. 

The adrantace of air over groutid methocls for this kind of country 
would be still further increasecl with Inore experience; for example, it was 
fount1 very difficult at first to :~ccustom to  tllis triethod surveyors who had 
been werl to surveying ( Z P  ~ 1 0 1 ~ 0  or to r c t * i s i o n  work on blue prints, and to 
persuade them to accept :IS nccnr,lte the ~ t r e : ~ r n s  surreyetl From the air. 

96. Field work.- 
Camp (1) Mr. I<. L. 1)hawilli (Class 11) with 21 cjurveyors carried 

out 603 square mile8 of 1-inch original survey in ~ h e e t u  84 Al l ,  2, 5 and 6 
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and 487 square miles of 4-inch original survey in sheeb 84 A/NW. This 
work was finished late in April and Mr. K. L. Dhawan and 13 surveyors 
were then transferred to Camp (2).  

Camp ( 1 )  also carried out eight square miles of 1-inch survey in 
connection with the demarcation of the Tripura State  boundary in sheet 
84 A, referred to  in para. 95. 

Camp (2) Mr. F. J. Grice (Class 11) with 13 surveyors carried out 
1,386 square miles of 14-inch original air survey (ground work) in sheets 
79 M/10, 11, 12, 15  and 16 and 79 N/9. 

Lieut. C. A. K. Wilson, R.E. and Surveyor S. N. Sharma fixed by 
planetable 481 heights in 79 MI15 and 16 prior to  the arrival of Camp (12) 
in the field. 

Mr. J.  C. Berry (Class 11) and four surveyors trained in air survey 
joined Camp (9) from No. 18 Party in February. 

97. Description of country.-The area under survey varied 
from intricate low hills, covered with dense bamboo jungle and broken up 
by tortuous streams in the south, to the heavily forested ridges running 
up to 3,000 feet and thelow valleys of the Lushai Hills in the east. The 
area also included a part of the Miani Headwater and Kasalang Reserved 
Forests of the Chittagong Hill Tracts, uninhabited and almost impenetra- 
ble tracts of dense timber and bamboo jungle, with hills reaching a height 
of 2,000 feet. 

Jhgms (patches of temporary cultivation on steep hill-sides) are 
numerous in western Tripurn, State and enabled planetable fixings to be 
made at frequent intervals without much cutting. Further east the 
population is eparser, jhzi~ns less numerous and much more clearing is 
necessary. I n  the reserved forests and in parts of the Lushai Hills 
there are no jhums a t  all, and survey is very slow and costly. 

The bamboo which overruns most jh~?hs as soon as they are 
abandoned, as is customary after a couple of years cultivation, will, 
wrow as much as 40 feet in one year; consequently only the current 
0 

year's jhgms help the surveyor in making fixings and seeing the country. 
Survey in areas without j h ~ n ~ s  was carried out by covering the area with 
a net work of compass traverses, usually along streams and ridges, con- 
trollecl by occaeional fixings, which invariably required much arduous 
clearing. 

Movement in all parts of the area was difficult, and particularly 
ao in the reserved forests ancl the Lushai Hills, where there are practi- 
cally no paths at  all and progress can ollly he (made by wading along 
streams and making use of elephant tracks on the ridges. The 
surveyors in these areas had the greatest difficulty in establishing 
and maintaining their camps. 

98. Miscel laneous.-  
Health.-Ctstnp ( 1 )  rnainta,incd a fairly good standard of fitness, 

but the low unhealthy a'rea in which the surveyors of Camp (9) had 
to work till late in May caused a high percentage of sickness. 

The death of Jemibdar Ram Rattan, I . M . D . ,  in Tripurn State in 
February while alone on tour in Camp ( 1 )  wag an unexpected disaster. 
The ~pecific fever that c:lused his death could not he cIiagrlosed for 
certain, but was thought to have been blackwater or enteric fever. 
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Weather.-Thb weather remained fair until the middle of April, 
after which thunderstorms caused serious delay to the work. 

Fauna.-Feathered game was exceedingly rare, but elephants are 
to be found, mainly in t'he east of the area under survey. 

A large rogue elephant, which ha,d killed several men during 
the last few years, was shot by the Officer ill Charge a t  Nutan BBzBr 
on the 18th March. It stood 10 feet 4 inches a t  the shoulder, which is 
equal to the record for a rnakhna. This is belived to  be the same 
animal which raided the Director's camp last field season (para. 91 
of 1933 General Report). 

Terrorist activity.-British ofhers in Comilla were required by 
Station Orders to  carry arms and go %bout accompanied by an armed 
orderly. Otherwise Aurvey operations were unaffected by the recent 
torrorist activity in Bengal. 

99. Recess Duties.-The party was organised in two drawing 
sections under Mr. J. C. Berry (Class 11) and Mr. K. L. Dhawan (Class 11). 
Mr. F. J. Grice (Class 11) genelally supervised the work of both sections. 

The nine 1-inch sheets surveyed during the field season were 
fair drawn during recess and sheet 84 A1N.W. was handed over to No. 5 
Drawing Office for fair drawing, on receipt of the drawing (blue prints) 
from Calcutta. 

Sheets 34 N/12 and 16 received from the Frontier Circle were 
also fair drawn in this party. 



~111.-SURVEY REPORTS, INDEPENDENT PARTIES, 

100. Noa. 6 (South India) and L O  (Burma) Independent Parties 
\\.ere administered directly by the Surveyor General. Their mapping and 
survey areas were approxinlately the same as those of the former 
Southern and Burmn Circles respectively, abolislied in 1932. 

No. 6 (South I n d i a )  Party. 
O f l c ~ r  i~ i  chnrqe.-hIajor W. J. Sorman, N.C.,  R.B. 

101. General.-The party continued the 1-inch survey of the 
Gsn.jBn~ ~ n d  Vizagnpatarn Districts of Madras, and for the first time for 

years the whole pnrtg was concentrated in one area. 
Field head-quarters opened in M'altsir on 15th November 1933 and 

closed on 18th April 1934, tield work continuing till May. 
Trinnpulation in advance for  subsequent survey on the 1-inch scale 

wsa carried out in the G e q j ~ m  and Vizagapatam Districts of Madras, 
in the Kaipur District of the Central Provinces, and in Bnstcr,r and K d i -  
hRndi States of the Eastern States Agency. 

I n  addition to the tield work, a permanent drawing section was em- 
ployed on compiled mapping itlld colour patterns in Ban,aalore. 

102. Personnel . -The strength of the party was 1 Class I, 
4 Cl;iss I1 and 6 Upper Subordinate Officers and 63 Lower Subordinates. 

In acidition, 1 Class I Officer and 1 Lower Subordinate were em- 
ployed in the party for  the field season only. 

103. Areas surveyed.- 
6,488 square miles of trianqulation for eubsequent 1-inch survey. 
4,884 square l~lilee of I-inch origina.1 ~urvey .  

J 

104. Field work was organized as follows :- 
Camp I. Mr. Natesan (Class 11) with 8 to 1 3  surVeJ7OrB surveyed 

1.299 square rnilea in sheets 65 N'9,  13, 14, 74 BI2, 6 & 10. 
Cninp 11. l l r .  Sangin (Class 11) with 12 to 13 Flurveyora ~urveyed 

1,408 equnre iniles in ~ h e e t s  65 N/1, 2, 5, 6 & 10. 
Camp I I I  hlr Nair (Class 11) with 12 to  10 surveyors surveyed 

l,3.54 square miles in sheets 65 Nl3, 4. 7, 8 & 12. 
rnntp 11: BIr. Azim, I.D.S.M.,  (U. S. S.) with 7 to 5 surveyors 

surveyed 823 scluare miles in ~ h e e t s  65 N/11, 'i5, 16, 74 E/3, 4 & 7 .  
Triccnq~lnt ion.  Lieut. Snms (Class I), Messre, i\Iustafa, Shnmannn, 

Fernanrlez (U. S. S ) and Surveyor N~zras in~a  Rae t r ianplnted sheets 
65 1i1, 5, 9, 13, 65 bl 1, .5, 9, 13, <111d 74 A 

The Plirtv was i n ~ p e r t e ~ l  i n  the field hy the Director. Enstern 
Circle. 

105. Description of  the country.-One third of the aren 
surveyed comprised the hills of the Eastern Q h ~ t s  rising to  about 
4,000 feet Althouqh some of these hi119 were jnngle covered, they were 
not as a whole difficult to survey 

The remainder of the area was easy to survey as it compri~ed the 
coaatal plain in which were many dominating isolated hills. 
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106. The health of  the party was again unsatisfactory. The 
hilly country is notoriously unhealthy and the surveyors were kept away 
from there until the end of January, by which time the risk of malaria was 
reduced. In spite of this and although every precaution possible was 
taken, nearly every surveyor in the area developed malaria. The sur- 
veyors seemed to have little or no resistance to  the disease and little 
power of recovery once they had developed it. 

107. Recess duties.-The nineteen 1-inch sheets of the current 
programme were mapped during recess by 4 sections under Messrs. 
Natesan, Nangia, Nair and Azim. Each of these sections also completed 
one compiled $-inch sheet of the same area as was being mapped on the 
1-inch scale. 

In  addition, two sections under Messrs. Drake (Class 11) and 
Muthanna (U. S. S.) were employed for the whole year in Bangalore on 
compiled mapping. The arrears of compiled ma.pping were eliminated 
by the end of the year. 

Each officer who triangulated did his own computations and, in 
addition, one section under Mr. Sha.manna was employed during recess 
in adjusting triangulation and sorting old records. 

No .  10 ( B u r m a )  Party. 
hlajor L. H. Jackson, I.A., to  2-6-34. 

Oflcer in chnrge.- 
Mr. J. McCralren, M.B .E . ,  from 3-6-34. 

108. General.-The party continued surveys on the 1-inch and 
&-inch scales in Upper Burma and Aesam. The field headquarters opened 
at Mawlaik on 20th November and closed on 6th April. 

Personnel.-The field strength was one Class I, 3 Class I1 and 4 
U. S. Officers and 35 Lower Subordinates. 

I In  addition a Drawing Section consisting of 15 draftsmen and 
surveyors and 1 computer, in charge of Mr. McCraken (Class 11), 
remained in Maymyo to carry on the compiled mapping of the party. 

109. Areas surveyed.- 
10,248 square miles of triangulation for 1-inch and J-inch detail 

survey ; 
4,379 square miles of +-inch original survey; 
1,550 square miles of 1-inch original survey; 
94 square miles of 1-inch revi~ion of modern 2-inch survey. 
110. Field work was organised as follows :- 
Cnmnp I.-Mr. F. W. Smith (Class TI), assisted by Mr. 1Cha.n 

Muha~nmad (U.  S. S.) and 17 surveyortl, completed the 1-inch original 
Rurvey of 1,000 sclnare lniles and 94 square miles of I -inch revision of 
2-inch lnotlern surveys in sheets 84 1/11, 12, 15 and 16 in the Upper 
Chintlwin and Sliwebo districts of Burma. Thc country surveyed con- 
sists of densely wooded plain8 and low flat-topped hills. Communications 
are poor. 

Gtcwt,p g.-Mr. C. P. E. Di~~venport (Cln~u 11) with 9 snrveyors 
complctetl the +-inch origin:~l Rlirvey of 8,324 square miles in sheets 
84 E/NE, SF= all11 84 IF/NF: in tl\e Chin Hills and ITpper Chiudwin 
districts of Buruiu and in Manipur St i~te  of Assaui. 
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The country eurveyed consists for  the most part clf high open hills 
rising t o  nearly 9,000 feet above sea-level. Communications are good, 
moat routes being suitable for pack transport. 

Camp $.-Mr. D. N. Snhn (Class 11) with 9 surveyors completed 
the l-inch original survey of 550 square miles and &-inch original survey 
of 1,065 square mile8 in sheets 84 513 and 7 nnd 84 F/NW in the Chin 
Hills, Pakokku and Upper and Lower Chindwin districts of Burma and 
Luehai Hills district of Assam. 

The country eurveyed on the l-inch scale consists of densely wooded 
plains and hills rising to  about 4,000 feet above sea-level. Communica- 
tions are poor. The &-inch area consists of high open hills rising to 
about 8,000 feet with very fair communications. 

Tric~?tgulntim.-Messrs. A. K. Sen Gupta, H. K. Kar, A. K. 
Telapatn, U. On Ba and eurveyor Iqbal hluhammad completed the trian- 
gulation of 10,248 square miles in sheets 84 D/NW & NE, 84 F/SW & 
SE, 84 O/NW, NE, SW & S E  and 84 H/NW & NE, in the Akyab, 
Arakan Hill Tracts, Chin Hills and Minbu districts of Burma, the Lushai 
Hills district of Assam and Chittagong district of Bengal. 

The triangulation was connected to the Manipur Meridional, the 
Chittagong and the Burma Const Series. 

111. Recess duties.-Fair mapping was divided into two sec- 
tions under hlessrs. F. W. Smith and D. N. Saha, and the computing 
section was in charge of Mr. C. P. E. Llavenport. All surveys were fair 
mapped and computations completed during the year. 

The Drawing Section, under Mr. J. McCraken, carried out compiled 
mopping throughout the year. 



1X.-MISCELLANEOUS SURVEY REPORTS. 

No. 15 Party (Triangulation and Levelling). 
Oficer in charge.-Captain G. Bornford, R . E .  

112. Other work done by this party is described in paras. 33 
and 34. 

113. Pegu earthquake area.-120 miles of precise levelling 
and 112 miles of secondary levelling were completed in the area 
disturbed by the Pegu earthquake of 1930. The results provide some 
evidence that Pegu and its neighbourhood have sunk about 3 inches, but 
the evidence is not conclusive. Larger disturbances had been expected, 
and may possibly have occurred in a length of 10 miles north of Pegu 
where no old benchmarks were found, but all the benchmarks connected 
appear to have maintained their original heights surprisingly well. 

The secondary levelling was paid for by the Government of Burma. 
114. Bihar earthquake area.-500 miles of secondary, 270 

miles of double tertiary levelling, and 1,200 miles of single tertiary, were 
carried out in the area disturbed by the Bihiir earthquake of 1934, in 
order to provide data from which monsoon flooding could be predicted. 

The secondary levelling followed old lines, and most benchmarks 
were found to have sunk between 2 and 4 feet relative to benchmarks 
at Bagaha which have presumably been little disturbed. 

The work was paid for by the Government of Bihiir. 

Training School, Dehra Dun. 
Officer in c11nvge.-Mr. M. M. Mudaliar, M.A. 

115. Class I Probatione~s.-Lieuts. C. A. Biddle, R.E. and D. E. 0. 
Thackwell, R.E. were attached to the Training School for a period of 
about 2 months, during which time they did 2-inch plane-tabling; there- 
after they joined No. 5 Party for instruction in the field in the Central 
Provinces. 

Class 11 Probationers.-Seven probationers were appointed in Nov- 
ember and were put through a course of plane-tabling on the 4-inch and 
%inch scales with short periods for triangulation and traversing. 

During the recess t,hey received instruction in all branches of survey 
work. , 



PART 4.-MAP PUBLICATION AND OFFICE WORK, 

From le t  April 1933 to 31et March 1934. 

X.-INTRODUCTION AND' PERSONNEL. 

110. Index maps Nos. 3 to 7, a t  the end of this Report, form 
the most importi~nt adjunct t o  Part 4, as they show the progress of 
publication to date for all standard series of modern maps, excluding 
transfrontier work. 

117. Letter press.-Apart from Sect io~ts  X (Introduction) and 
XIV (annual report of the Mathematical Instrunlent Office), Part 4 ie 
divided into three main Sections :- 

Section X I  shows all publicirtions 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 miscelleneoue 
offices, excluding that of the Computing and Tide1 
Party, whose work is of a geodetic character and ie 
published in full in the annual Geodetic Report. 

Calcutta. Director, Map Publication. 
001. 0. 0. Lewie, O.B.E., to 4-11-33. 

Lt.-001. F. J. M. King, R.E., from 6-11-33. 

C h h f  ,f~.ra-n-Mr. Amar Kriehm Mitm, R.S. 

,Vo. 1 Drctu?ing OfPce. 
O.C. Mr. E. B. W e d ,  to 30-11-83. 

,, ,, L. Williams, a.n.r., from 1-12-33. 

I1 ,, C. 9. MoInnea, to 9-11-88. 

,, ,, F. B. Ornot, from 17-11-38. 

,, ,, J. C. at. C. Pollett. 

, ,, A. F. Murphy. 

,, ,, Dhirendre Sa th  Ranerji. L . C . E .  

Yr. 

,, Duni Chond Puri. to L1-91. 
,, Rhupendm Nath %ha, x . 9 ~ .  

.. Abdnl &bid Qnmiehi, E.A.  

. ,, gadendre O m a p t b y  Mandanne. 

,, Oiri j Sonker Ragchi. 

,, Atol Chadm Maulick. 

., S i m I  Chanrire Sen. 

Pltoto.-Litko.  Ofice. 
O.C. Major G. W. Qemmell, I .A.  

Y(~nagers $ Assistant Mnnngn's. 
Mr. Y. Colqnhoun, Manager, Litho. 
,, F. R. Vandyke, ,, photo. to  7-9-34. 
,, L. H. Mordue, Offg. Manager, Photo. 

from 8-2-34. 
,, L. H. Mordue, Aestt. ,, Litho. 

to 7 - a . ~ .  
,, K. L. Dev, p )  8 ,  Photo. 

from 7-10-83- 
,, K. L. Dev, t ,, Litho. 

from 8-2-94. 
., L. J. V a l l ~ ~ ,  ,, ,, Photo. 

to 6.10-88. 
,, L. J. Val l i~ ,  ,, ,, Photo. 

from 8-2-34. 

.Vfnp Record nnd Iaszce Ofice* 
0.C.  Mr. E. A. Meyer. 
Jr~themntCcnl Inatr~cment OfflCea 

M r  9. Woodhon~e, Superintendent in cherSe. 
, , R . C . Mnlcolm, P . R . M . R . ,  P.R. ~ e t .  

Asett. !hpdr 
,, A. Lacamp, Aestt. Supdt. 
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Dehra ~ u n .  Dirstor, Geodetic 
Branch. 

Oolonel R. H. Phillimore, D.S.O. 
t o  18-a-34. 

001. C. (3. Lewis, O.B.E., from 18-2-34, 

,Vo. 2 Dt.cc?oirc.f~ Offlce. 
O.G. Mr. V. W. Morton. 

I I  ,, Moquimuddin Ansari. 
,, ,, N. S. l lari l~aru Iycr, from 21-8-33. 

(on leave to 20.833). 
U.S. ,, A. A. S .  Mstlub Alimad, to  31-12-33. 
,, ,, Ahdul Ghani Qurcshi. 

Fov-est Map Ofice.  
C.D. Mr. 0. N. Pushong, to  17-10-33. 

,, ,, I?. C. Pilclier, from 18-10-33 (attached 
to  F. M. 0. from 3rd to 17-10-33). 

U.S. ,, B .  H. Shorne, to 20-12-33. 
,, ,, A. A .  8. Matlub Ahn~nd, froni 1-1-35 

to  14-2-34. 

Comnptctiug & T i d a l  P a t * t ! / .  
O.C. Cnptain G .  Bomford, K . E . ,  

froni 17-4-33 to i-11-33. 
,, Col. C. G. Lewis, o.B.E., from 8th to 

26-11-33. (The  charge wae held by 
D. G. B. during the ren~aining periods). 

Plinro.-Zitrru. Sccrtotl. 
Mr. 5. C. Amtoon. 

Lette~ywss Pri~~lit~y S~cfltl~. 
Mr. H. H. Williams. 

Simla. Director, Frontler Circle. - 
Oolonel S. W. Sackville Hamilton, 

D.S.O., to  88-11-33. 
-1. 0. G. Lewis, O.B. E., 

from 30-11-33 to  16-2-34. 
Oolonel S. W. Sackville Hamilton, 

D.S.O., from 17-2-34. 

NO. G D r n w i m g  OfP.ce. 
0.C. Lt.-Col. F. B. Scott, r.A., to  17-10-33. 

,, Lt.-Co1.C. M. Thompson, r . A , ,  
from 18.10-33. 

SURVEY SECTION. 
I1 Mr. M. M. Mudalinr, M.A. ,  to.3-11-33, 
,, ,, Duni Chand Puri, from 20@-34. 
,, ,, Chomllhuri Mohd. Aalnm, B.A. 

n.8. ., H. Nnnsimhnmurti Rno, I7.A. 
,, ,, Viclyn Uliar Chopm, to  318-33. 
, ,, Ghulnm H a ~ a n ,  from 19-10-33. 
,, ,, Lalhir Singh, C.H.  

,, ,, Ahdul Hashid Khnn, from 27.7-33 to 
15-10-33. 

,, ,, Mobd. Aklmr, froni 13-11-33 to 4-3-34. 

ARMY SECTIOK.  
Lleut. T. A .  Whitmarsh. 

Shillone. Director, Eaetern 
Circle. 

Colonel J. D. Oampbell, D.S.O. 

0. C. Mr. 

1, ,, 

II ,, 

I ,  I ,  

I ,  I ,  

I ,  ,, 
U.S. ,, 

9 ,  I ,  

S o .  5 I ) v ~ a ? o i t ~ g  Office. 

P. Simpson, up to 7-12-33 and again 
from 8-3-54. 

P. C. Mitra, D.A., from 8-12-33 to 
7-3-94. 

P. C. Mitra, B.A., from 6th t o  30-4-33, 
from 1-11-33 to 7-12-38 
and again from 8-3-34. 

B. T. Wyatt, v.n., from 7-11-33. 

F. J.  Cfrice, from 1-11-33 to 81-12-33. 

C. 3'. Hurloy, up  to 31-10-33. 

P. C. Sen Gupta, n.sc., from 1-11-33. 

Jananl Haj Chibbar. 

,, ,, Nanyena Charidra Hay, from 1-11-33 
t o  31-12-33. 

,, ,, Mulism~und MuzaEar Shall. 

Bangalore. NO. 6 (South India) 
Party. 

O.C. Major W. J. Norman, KC., R.E. 

II M ~ . A . J . A . D ~ ~ ~ , D . c . M .  

,, ,, E. N. Natesan, B.A. 

,, ,, M. D. Nangia, B.A. 

,, ,, M. R. N a i r , ~ . ~ .  

U.S. ,, Muhnmmad AWul Azini, I.D.S.M. 

,, ,, K. B. Muthannn. 

,, ,, Nululmmad nlustafa.. 

,, ,, A.Shamauna. 

, ,  ,, C. H. Fernandee. 

,, ,, Mohd. Arnir Faruquie, B.A.  

Maymyo. NO. 10 (Burma) Party. 
O.C.  hlajor L. H .  Jaclwon, I.A. 

I1  Mr. J. McCrnken, M.R.E. 

,, ,, F .  W. Smith. 

,, ,, C. P. E. Davenport,. 

,, ,, D. N. Sahs. 

U .  9. ,, P.  C. Sen Qnpta, R.RC., t,o 16-9-33. 

,, ,, Khan Mnhnmmad, c.11. 

,, ,, A. K. Sen Gllpta. 

,, ,, R .  K. Knr, from 9-9-33. 

,, ,, A. K. Tnlapatru. 
,, ,, U. On Ba. 



XI.-.PUBLICATIONS AND ISgUES. 

119. Publications.-The publications of the Department for the 
year are shown in the following three tables, of which Table I showsmap 
publications at the various presses, Table I1 shows the progress made in 
~ublication of modern topographical maps, and Table 111 shows the more 
important letterpress publications. 

Table 1 (a)-Maps published at Calcutta, during the year 1933-34. 

Clase of maps. 

PENERAL MAPS. 1 Departmental. 1 

Number of 
copies 

printed. 

... Maps of India 

I 

Scale. Vdue, 
Re. 

PEOQRAPHICAL MAPS. 1 1 I 

New 
publica- 

tions. 

TOPOGRAPHICAL MAPS. 

Quarter-inch, Modern ... ... , I (Prely .) ... !I  (Provl.) 
BBlf-inch, Modern ... 
One-inch, Modern ... 

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

... Old style maps ... 

Revised 
editions, 
new edi- 
tions end 
reprints. 

Southern Asia Series ... 
India and Adjacent Countries 

Series ... ... 
Carte Internationale du Monde 

1"= 4 mile€ 
Ditto 
Ditto 

1"=2 miles 
11'= 1 mile 

Ditto 
Ditto 

Various 

1:2 million 

1:l  million 
1:l million 

SPECIAL MAPS. 
Menceuvre and Radius maps ... 

... Provincial maps ... 
City & Town Guide maps ... 
Index maps ... ... 
Miscellaneous maps ... 

1"= 1 mile 1 ... 

... . Totd  / I 218 ( 314 ( 298.322 1 4m251043 

4 
3 
5 

6 1 
14 , 

Various 
Ditto 
Ditto 
Ditto 

Maps ... ... 
Plans and diagrams ... 
Illustrations ... ... 
Miscellaneous ... ... 

... 
3 
1 

l4 

3,842 
1,408 
6,062 

32,923 
13,607 

- 

Total ... / . 1 456 ( 87 ( 262.600 ( 4 1 . 1 ~ ~  - 
(trand Total ... I . . . .  1 674 1 401 ( 660,822 ( 4.66.178 

12,866 
8,620 

11,6@ 
6,609 
8,197 

6,878 
8,782 
2,917 
/ 

Extra-departmental. 
Various 
Ditto 
...... 
...... 

191 
179 

73 
13 

42 
36 
1 
R 

98,267 
66,085 
22,741 
76,417 
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Table P(b)-Maps published at Dehra Dun. 

Class of maps. 

... Total ... I 1 134 1 27 1 36,030 1 28,735 

Table I(c)-Maps published at Quetta. 

Scale. 

3,302 

1,427 

12,168 

- 

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

t Reprints Number of 
Class of maps. I scale, a 1 a new 1 copies 1 

tions. editions. printed. Re. 

New 
publica- 

tions. 

Departmental. 

... Total ... I 1 110 1 59 1 47.610 / 16.887 

... ... Total / I 81 1 23 1 10.613 1 2.684 

Grand Total ... I ... 1 169 1 
66 1 19.636 1 6.624 

Various 

I *  

9 7 

... ... Maps 

... Plans and diagrams 

... 1 ... 

18,278 

2,783 

2,773 

4,901 

... Maps ... 
Plena and diagrams ... 
Charts ... ... 
Forest maps ... 

Value. 
Rs. 

Reprints 
and new 
editions. 

19 

24 

67 

Number of 
copies 

printed. 

Extra-departmental. 

1,267 

53 

2,620 

Departmental. 

Total ... I ... I 88 1 43 

24 

... 
35 

9,122 I 3.840 

2,758 

900 

43,952 

20,505 

8,128 

4,933 

2,464 

Various 

2 

3 

2 2 

... 

Various 

, 

I , 

* I  

37 

8 

4 3 

13 

2 

2 8 

85 

9 

24 

16 

402 

91 

8,629 

733 

1,111 

840 

... ... Maps 

... Plans and diagrams 

... ,,. 

Ext~a.de~~nrtmental. 

2,700 

6,566 

2,247 

18 

4 

1 

Various 

, 

9 ,  

7 

60 

14 
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Departmental. I 

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

TotaJ ...I ... I ... I ... 1 9.3861 4.401 

I Extra-depnrtmcmtal. I 

... Naps ... 
Plans and diagrams ... 

... ... 

New 
publica- 

tions. 

Reprints 
and new 
editions. 

Class of maps. 

Topographical maps published in 1933-84 1 98 1 74 1 14 

Scnle. 

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

... .a. 

Total ... 

Do. do, published in previous 
years 1 3.351 ( 

Number of 
copies 

printed. 

Various 

... 
Various 

I 

... Totd  published / 3,448 i 98'7 1 329 

... Number of sheets in India 1 6,218 1 1,630 1 460 

NOTES.- 
C)nEcuttct.-In addition to  the work shown in Table I(a), 105,929 

copies of 345 maps were gridded during the year. 
Dehrct Dlln.-In addition to the work ohown in Table I(b), 2,574 

print9 of 511 originals, consisting of plane-table sections, triangulation 
charts and pamphlets, and forest maps were printed. 

Value. 
Rs. 

... 

... 

... 

... 

. .  

... 

... ... ... Orand TotaJ I I I ... 1 13.544 1 5.811 

Table 11.-Abstract of Modern Topographical Maps. 

One-inch Hal£-inch ~uarter-inch I maps. 1 maps. I map0~ , 

I I I 

Table 111.-Letterpress publications. 
(a) PURLIBHED AT CALCUTTA. 

1. General Report of the Survey of India, 1931-32. (450).*  
2. Ditto, rlilto. ditto. 1932-33. (476). 
8. Confidential Supplclncnt to the Survey of India G C I I C ~ I L ~  Report, 1981-82. (lZ6), 
4. Ditto. ditto. ditto. 1932-38. (126). 

-- -- -- 
'Snmbers iu bracket~ after eaolr item denote tlic llwnber of copies priuted. 

3,647 

4,40 1 

5,714 

1 1,410 

... ... ... I I 1 4.158 1 1.410 

Various 

,, 

11 

... 

... 

... 

... 

... 
. a .  

2,410 

500 

1,248 



PUBLICATIONS AND ISSUES. 

Table I I1 (Concld.). 
h) PUBLISHED AT CALCUTTA.-CO~C~~.  

5. Map Publication and  Office worli Report, 1931-38. (230). 
6. Survey of Inditl Notes,-issued monthly. (2,750), 
7. List of Maps published,--issued monthly. (4,400). 
8. List of F. 0. U. 0. JInps published,-issued quarterly. (4,000). 
9. Goveran~ent  of Indin and  Circulttr Orders. (2,000). 

10. Correction slips to  Hnndboolcs of Topography, Border Specimen, Map 
Cntalogue, kc. (37,493). 

11. Rules for the  guidnnce of Officers conducting Class I1 Service Examinations 
of the Survey of India. (400). 

12. Rules to be observed i n  the Esaniiuation of the candidates for Class 11 Service 
of the S u r ~ c y  of Indin. (400). 

13. Miscellaneous. (182). 
14. C ~ l e n d n r s  for 1934. (I ,150). 

( b )  Iit h(tnd a t  Calctitta. 

1 .  Hroldbook of l'opoqrtrpll?/ Clrnpter V (4t7t Edi t ion) .  
2.  Index  to A n ~ ~ l t n l  Heports of t l ~ e  S ~ i r v c y  of I n d i a ,  190d-05 to 1926-87 compiled 

by Lt.-Col. A .  H. C;rur/n, I .A .  
3. Pr ice  l is t  of ?r~cc11s. 
4 Corrections to Htrntlbooks of l 'o l~ogmplry,  G'o?tventional Signs,  &c. 
5 ,  G o v e n ~ ~ i ~ e ~ t t  of I n d i a  ant1 C i r c ~ i l a r  Orders. 
6. Booklet of Co~zventionnl Signs for use on P l a n e  Table Sections. 
7. Catnlogrte of tlrc Survey of In i l i a  Maps. 

(c) ~ ' U U L I ~ H E D  AT DEHRA DUN. 
1. Geodetic Report V o l u ~ ~ ~ e  V I I I .  (300). 
2. Haadboolr of Topogrnphy C h ~ p t e r  X I I ,  Air Surveys. (880). 
3. Annunl Provision and n I : ~ i ~ ~ t c ~ ~ a u c e  Returns of 46  Districts. (1,736). 
4. Secondary Levelling Pnmphlets, gestetnered. (1,900). 
6. Trinngulatioll Pnnlphlets. (300). 
6. Record Volu~ue  No. X X I V  (Riverail1 Surveys in the Punjab, 1901-1929). (500). 
7. Tide Tables for tllc I~ldlnl l  Ocean, 1934. (1,500). 
8. Tide Tnblcs, Hooghly ltlvcr,  1934. (150). 
9. Do. Hooghly (Signals, lights, kc.)  1934. (800). 

' 10. Do. Iinngoon, 1934. (850). 
11. Do. Rombag, 1984. (1,000). 
12. Heport O I I  thc Geodetic lITorlc of the Survey of I n d i ~ ,  1930-33. (1,400). 
13. Addetlde to Levelling I't1111pI11cts. (1,426). 
14. Correction sllps to Hnndboolts nnd pamphlets, ttc. (8,095). 
15. Lists of Bench Mnrks. (20). 
16. Rliscellllneous ond profrssionnl forms. (220,711). 

((7) I n  7mnd a t  Delim DGn. 

1. Gcodc,tzc Ii(>l)or t ,  1933. (350). 
2. Lcvrllznt/ Pnrr~ltlrlrf No. 40. (100). 
,I. Adtlcndn to ~ r ~ ~ c l l z ~ ~ ~ ' ~ ' n t t r p l ~ l c t s  Nos. d5 ctnd 53. (365). 
4. Tr.innc~rrlnfioi/ Pni,il)hlrts. (500). 
5. Addoir111111 to 7 ' 1 ~ ~ ~ ~ 1 ~ c ~ t t l n t i o 1 ~  Pnrtll1lrlct~ 3 r i A , U , E  nild F r r n d  3 4 n ,  G d H .  (910). 
6 .  Tidr  Tctblrq for. tltc. Iilrl?nil Occtrn, 1935. (1,400). 
7. Rccord I'ol~ti~rc No. SSV fS~rr.uc!js i n  Stoirt, Chztr.GE a n d  Gzlgit). (200). 
8. Annitnl 1'1.ovi pion n i d  A ~ c ~ ~ n t r i ~ n n c e  Bctitrn of 1 Disfricf.  (25) 
9. Misccllnnco~tr nirtl l~rvfc~ss~oiinl foi.111~. (57,595). 

120. Map Issues.--From T:~ble I V  below it  will be seen that 
the total sales by the entire Dep:~rtment during the year were 570,331 
copieu, vi~lucd : ~ t  Rs 2,.3(i,:324. :IS against ,540,635 copies, value 
RR 3 ,10 ,461;   old ,luring the previous year. 

The M,ip Itecnrd and Issue Ofice's total departmental sales were 
130,191 copics. vnlne Rs. 1 , 3 9 , 6 9 4 .  This represents n decrease of 54,060 
-- - - -. - - - - pp - 

*Ntulnl,era In I,r.~cketa after enrh  ten^ denote the nnlnber of copies printed. 
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copies on the previous year's figures. This decrectse is mainly due to the 
fact that issues to  the Army and the Royal Air Fdrce fell by 43,916 
copias; the public, too, purchaeed 15,667 copies fewer. Sales to Govern- 
ment Officials, however, increased by 5,523 copies. 

The total number of Extra-Departmental maps issued by the Map 
Record and Issue Office was 383,266 or 145,236 copies more than last 
year. Of this number, Government Departments, including the Army 
and the Royal Air Force, purchased 149,622 copies more than last year. 
The sales of these maps to  the general public, however, decreased by 
4,386 copies. 

As the result of the strictest economy, the issue of complimentary 
copies by Map Record and Issue Office fell from 14,031 to 12,753 or 
1,278 copies less than the previous year. 

The number of maps transferred to the High Commissioner for 
India and the Circle Offices for stock and issue were 37,084 copies, value 
Re. 57,960. 

Table 1V.-Maps issued by SUI-vey units. 

I B A L E B .  1 

D=Depart PUBLIC. I TOTAL 
mental. Orr l c~us .  AIR FORCE. 

x=-. 
departmental. 

Bs. BE. Ra. 

Calcutta D* 25,355 25,324 81,967 78,461 25,169 35,909 130,491 

X 306,879 Z8,825 14,202 5,624 62,192 17,045 383,266 

D 4,916 5,518 4,702 4,252 651 1,049 10,269 

X 21,095 11,125 1,100 543 2,336 4,000 24,531 

~imh D a79 573 ...... ...... 153 321 432 

x ...... ...... ...... ...... ...... ...... ...... 
ldarree ("A" 

Comp.n~) D a 5 198 308 39 71 238 

X ...... ...... ...... ...... ...... ...... ...... 
Qnetts ("E" 

Compmy) D 182 8 15 5.020 

X 1,964 94 7,542 

Rielpnr Can- 
tonment (No. 
18Pnrty) D ...... ...... ...... ...... ...... ...... ...... 

X ...... ...... 4,158 1,410 ...... ...... 4,158 

~ n l o r e  D? 7 2 . 2 3  282 2 I,32R 2,252 2,977 

X ...... ...... ...... ...... ...... ...... ...... 
Bhillonq D I '2; 207 20.4 am 376 552 

X ...... ,..,., ...... ...... ...... . . . . .  . . . . .  

Ymymya D WFl 274 198 315 845 

X . . . .  . . . . .  ...... ...... ...... ...... ...... 
- 

Tat.1.~ I W s  I 7$16l 1 116,4@2 1 1 7 1 6  1 93,M ( 61,447 1 570,33l 

* lo  addition t? above, 37,084 copiee of mape, value Re. 57,9(j0, were ieeued by the Map Office, 
Cdmtts, to the Blgh Commioaiouer for India, the Snrvey Circles and Parties, for stock and a l e .  

+These figom are the mlee d 2 yare .  By an oversight the salee made by the Agent, 
, Mr. ~ b r k e ,  in 1982-83 were not reported last yeer and they are, therefore, included now. 
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PROGRESS OF MAP SALES 

1927-34. 

Extra Departmental. . 
Departmental. 

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

121. Map Record and Issue Office.-Notwithstanding the 
general depression, the volume of work in the  Map Record and Issue 
Office has remained constant. Whereas large orders in single indents 
wero customary in years gone by, a larger number of smaller, separate 
indents are now the order of the day. The general clerical labour, 
therefore, of registering letters, handling maps, posting loose-leaf ledgers, 
drawing up  invoices, bills, otc., shows no diminution. Actually in 1931, 
15,371 letters were received, in 1932, 15,423, and in 1933, 15,414. 



80 PUBLIOATIONS AND ISSUES. 

Excluding the vnlue of maps held by the Gircle Offices, the 
npprosimate value of the Map Record and Issue Oftice stock on 31-3-34 
including those stocked in the Branch Office, Calcutta: was Rs. 34,85,173. 

Verific~btion of stock by a separate section of the Map Record and 
Issue Office wne carried out a t  frequent intervals throughout the year, 
and revealed only a few negligible discrepancies. 

All receipts were brought t o  itccount st Catalogne prices. No 
revaluation took place of stocks already in hand. 

It  is the business of this office not to  be c i ~ u ~ h t  'out of stock' of 
any of its cettdogued maps. With this object in view, every precaution 
is taken to  decide on the size of each edition of every individual sheet, 
so that R reprint Inny be deferred for as long as possible. Nevertheless, 
i t  sometimes happens thrbt a sudden large and unexpected demand 
upsets irll ci~lculations. This rlecessiti~tes a reprint, usually with correc- 
tions to  date and the consequent scrapping of old stock. 

In  the long run, therefore, i t  is always found to  be far more 
economi,cal t o  be slightly overstocked, than be caught out of stock of 
any published sheet. The present stocks are justified by past experience 
and present requirements. 

34,859 supercjecled copies of 335 different maps were removed from 
stock, of which 3,509 copies were sold a t  n nominal value to the Bengal 
and the Bihiir and Orissa Drawing Ofices for Departmental use, and the 
remaining copies were scrappecl. This averages 94 copies per super- 
seded map or 11$2 of the total receipts (280,699 copies) during the 
year. 

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

ARMY ... ... ... 63% 
PUBLIC ... ... ... 19% 
OTHER GOVT. DEPTS. ... 18% 



p5-Yr- '* 1; 
G!! ~~~~ '*@$*a 'H 'H 'w!q hq % y p d  m0100 aqw& w moq peanp&e~ -.*- r 1, ' -  

'R3IiLNOZI8 ZS3M HtRON 'NlTTd IBQCBB ';CZTOB VRYB 

n 



PUBLICATIONS AND ISSUES. 

Table V. Stock of Maps. This bable gives the stock of maps as it  stood on 31st March 1934. 

C l n ~ s  of IIIRPS. 

_ 
... 1,'2h1 Southern X ~ i n  Serics 

l /N India  and Adjacent Countries ... 

1/31 c a r t e  Intrrnntionale du Monde 

... ... T\vo.inch mapa 

... ... 0ne. inch map5 

... ... Half-inch I I I R ~ S  

Qunr t~r . inch  11lops ... . . 
... General maps of Indin 

P r o v i ~ l c i ~ l  R I I ~  District nlnps of Indin 

Cantonment rrnd Town maps  special 
and Guide). 

... Manceuvre s n d  Radius tnaps 

F E R O Z E P O R E  AND 
M U R R E E .  SIIVILA. 

-- -. -- - 
I 

... Jliscellanenus 111apii .... 
-- - - 

To~ , \ r , s  . . .  

Nunlbcr of 
copies 

in stock. 

Number of 
e o p i o  

in stock. 

.- 

C A L C U T T A .  DEHR.A DBN. SHILLONG.  

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

I N. It. I. 0. BRANCH AGENCY. 
- - - .. ... ............... 

Number of i Present Number of Present 
copies Face v a l u e  

in  stock. Rs. 

........ ....... . - _ _ 

3IAY3IYO. HANOAL 
-- --- - -. - - - 

i 
I 

l'reselit X u n ~ b e r  of Ny6E of ~('nce va lue  copies IF: 
I 

in stock. Rs. in stock. j 
! 

Present 
l*lxce Value 

Re. 

QUETTA. 
' 

- 

Present 
Face Value 

Its. 

918 2 4 60 

.... 

;I.HIH 107412 6,347 10.492 
I 

9,856 

36,110 

4.292 

11,029 

Lumber of 
copies 

in stock. 

I 
53 133 

:i21 499 

47 1 9 4 
I 

... 

 SOH i 3,800 
I 
I 

6kj: 1 l ,S i2  
1 

1,$55 '"19 

141 .-) 1 ~ 
126 :;ti I 

503 / 1.723 

i 
22 i 5 1 

37 

158 

11  

... 
2,866 

980 

918 

9 

11 

225 

110 

79,624 86,441 

-- ~ 

z'.146."n'L :3-4.7:1,175 

Present 
Face value 

R.s. 

21,738 

58,882 

8,770 

31,934 

-- 

- i- 
! 

... ... 
381 497 447 

... ... 1 47 

... ... ... 1 

1 

22.163 31,722 :3.9HI 

40 I - m e  

~ - - -  I 
3.92H ci,2H3 29,307 1 14.662 

I 

90 

245 

33 

... 

5,876 

1,989 

1,896 

17 

;j 2 

564 

190 

1,275,723 19,18,974 , 
580,087 7,56,886 

267.844 3,9U,219 

1H.061 34,694 

5.682 23,387 

51,900 1.:32,653 

5,994 1 1,597 

1 
; 

:3,79@ j 7,596 
I 

2.732 j 1,101 
I 

I ... ... 

16 1 28 
i 

147 1 429 

141 1 194 

... 
15 / 

- - 
1 

6,795 

I 

14 1 33 

210 / 341 
I 

16 8 i 

... ... 

1.193 I 
5 1 2  1 

.-, r i ! 

41 ! 
I 

512 1 

... 

6,343 1 6,928 

4.254 6.109 

1,036 ) 2,034 

620 808 

280 

.... - -~ 

:35,586 

- 

116 

294 '* 441 

1 

150 

1,463 

113 

616 

T,A,R'LH 

18 

... 

- 

48.617 72,884 

12,078 33,898 
I 

7,688 1 10,794 

45 

... 

I j s : j 7 S  !,.99H !)Fi,FjlS j 1.56.252 
1 

374 

2,431 

226 

1,538 1 3,288 
I 

593 1 1,493 
I 

1,163 1.713 

I 
11 ~ 2 0 

... I 
I ... 
i 

81 127 
I 

... ... I 
I 

7,815 ; 16,183 

24,824 

6,104 

3.265 

79 165 377 489 

84 840 25 1 
I 

49 1 

35,930 

12,038 

4,811 

64 

659 

352 

... 

... 

147 

5 0 

10 1 26 

204 

1,141 

750 

... 

... 
220 

100 

35 1 

I 
128 1 266 

628 
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XI1.-WORK O F  DRAWING OFFICES. 

122. Tables VI 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 Office, Calcutta.-The preparation of 
a revised edition, both political and layered, of the 32-mile map of 
India and Adjacent Countries has been taken in hand. The map will 
be brought up to  date and, as i t  is intended for  use as a wall map, 
the details and lettering will be in bold style. 

Province maps, genera,lly on the 1/M scale, in new style for use as 
wall maps, are in hand. Two of these maps for the United Provir~ces 
and the Punjab are in press. 

124. No. 2 Drawing Office, Dehra Dun.- he mapping 
taken over from No. 3 Drawing Office, on the abolition of the Central 
Circle has since been completed. The 8-mile map of Nepiil, which 
is to replace the preliminary edition published in 1928 has been 
submitted for  publication. 

The new method adopted for  the revision of Sheet No. 63 El14 
from air photographs, as detlcribed in the report for 1932-33, has 
proved very satisfactory in saving time and labour. 

Forty-two one-foot contour charts out of the rsmaining 43 charts 
for the Bahiiwalpur ares of the Sutlej Valley Project were completed 
and sent for publication to "E" Company, Quetta. One chart was 
subsequently omitted from the programme, not being required by the 
Punjab Irrigation Department. 

Triangulation records of Persia and Mesopota~nin since 1920 were 
received from the Computing Office, arranged and indexed. 

U 125. Forest Map Office, Dehra Dun.- his office continues 
to meet all demands from Local Governments, except Assam, Bihiir 
and Orissa for Forest maps. I ts  main work was the fair drawing 
of working laus and new editions for various forest officers and p. 
u keep of their office copies; in addition 26 sheets, comprising working P p ans and 4-inch enlargements were prepared for Bastar, Jawhiir 
and Kashmir States and a small scale map of Cutch on urgent requisition 
for the Maharao of Cutch. 

126. Map R e c q r d  and Business Section.-This section con- 
tinues to be responsible for the storage, dispatch and sales of publications 
and forms, and the collection of bills for nll snpplies a1111 extr,i- 
departmental work carried out by the Geodetic Branch. I t  stores 
nll originals of Cantonment nncl Forest n~aps  with their published 
prints and carries a stock of Survey of I~idia  ninps for issue within 
the department and sale to the public. 

127. N o .  6 D r a w i n g  Offlce, Sim1a.-Su~ve!~ Section. The 
followil~g work was done in addition to that reported in Tables V to VII :- 

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

Gcnerrcl --(a) The Fron t'ier Circle records were received, 
arranged and indexed. 
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(6 )  A certain amount of reorganization has been 
found necessary, especially in the office copy and 
record sections. In  the latter, new registers of 
records are under prepariltion with cross references 
to enirble original records to be more easily 
traced when required. 

i l ~ - ) ) ~ ! ,  Scc - t io )~ - ( l )  The Army Section was eillployed in the pre- 
pariktion of maps etc. for the Army and the 
various Government Departments. Details of this 
work will be found in the co~lfidential supple- 
ment 1932-33. 

( 2 )  During the past few years there has been 
n steady increase of work from all departments. 
The section is now being equipped with up to 
date power machinery capable of meeting with 
urgent demands, and it is hoped, that this will 
inlprove the efficiency of the section, both as 
regartls increased output and quality of work. 



Special Ncpiil maps. 

I n c l u d i q  four revised editions. 

Ijornl>ay. Delhi and Luclino\v. 

64-inrh t.liirtecn s l ~ r r t s  : * I I ~  16-inc.11 fotlrtcen shccts. 

.. I l11,cca . . . . . .  t.n-cntytht~ec sl~ccte. 

I:c.visctl cditiot~. ( l l i tniI:~yas :1nc1 i ' ( ~ t ~ t , ~ ~ ; l l  Asia). 

Si~r\.csyr n11t1 c~sl~lot.ntio~is, l l inti l ; ly;~s :111d C'cl~lral iisin. 

( ; l l l l )ar~a  :111cl Waraliqxl. 

OWcc ropy rorrcctionr for Govt. OHic.i:~ls ant1 Mili la~.~. .  
16- inr l~  and 32-i11ctli Sliillor~g. 

6 Drawing Office- I 
. t . ts  r s n n ~ i t ~ t ~ t l .  t.orrrt.tctl n ~ ~ t l  P I I I ) I I I ~ I I C . ~  1'01. 111111- 

IC:I I i i 111  ... ... ... 
tlc hlnpq c~xnniit~c~tl, rt~rrt.c.lctl ~ t l t l  st~l)n~itIc.tI ror 

I I I I I ~ I ~ I I I  ... ... ... 
1 0  (Burma) Party- I 

I t i ~ o ~ ~ r i t i t ~ g  ( I l s  ... . # .  ... 321 
tldillp shccts for JIilit;~rg t r a i t ~ i ~ ~ g  ... ... i,O 
q3ic.s (c~i~rigrtsg:~tt~(l rtn1g11 ninlls l)rc1111rccI for I I I I I > I ~ I -  
ml'lly) ... ... . a .  ... f i  
1 1 o n i 1 1 i I  I 1 1 I i c 1  lo v n i l  ... X 
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Table V1.-New maps. 
figures in italics denote work in hapid. 

- 

GEOGRA1'HIC)AL. A(;(:EESSORY. nllSCELLANEOUS. C; KSEKAL AND SI'ECIAL. 01 
. - - -- - -- -. - - - - C c 

1 / M .  CARTE INTERNA- 
TIONALE. 112 &I. I 

- I)islric~. l'rorincc. India.  Forest. I~lap.  mcut. Gridding. Shading. Pattema. Indexes. C l~ r r t s .  I En- I EII- 
graved. graved. He'io' grrrved. I I 

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

I 11-1 111 . . . .  . . . .  81- 2lf )  152 4 8 1  62 58 2 1 2 : i  7 l i t  

I i ! I I , 8 ... ... ... . . .  . . . . . . . . . .  . . . . . .  . . . . . . . . .  . . . I . . .  ... H . . . . . . . . .  29 i I i  I (o) ... 8 11 22 76 
. . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  2 2 . . . . . . . . . . . . . . . . . . . . . . . .  .,. . . . . . . . . .  ... 

! ... ... ( W L )  ' 
I 

. ..... . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ...... . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  . . . . . .  9.: 
I ... I ... . . . . . .  1 

i 1 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . .  . . . . . . * . . . . .  . . . . . .  1 7 2 30 20 , 79 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 ...:... ... . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3p1 . . . . . . . . .  10 ... i . . . . . .  41 2 . . . . . i s  1 I 

1 Igl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . .  1 ... 2 ... 1 ...... 15 . . . . . . . . . . . . . . .  1 99" ... (79 

i 
. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  ! . 1 7 361 , 27 

. . . I 10 . I 4  . 1 . 1 9 1 . $ I I 4 ti 1 
p--ppp - 

...... ...... ...... ...... ...... ...... ...... ...... ...... 54 ...... ...... 27 1 19 1 1 16 
1 
I ...... 1 -  - 

...... ...... ...... ...... ...... ...... ...... ...... 104 41 2 2 I ...... ...... ...... I I 
I 

1 
~ 

- -~ 

I 
- - - - .- pp - - - -- --- - - -- 

References. 

r 

-.-- 

inoluding Engraving 
OfBoe. 

No. 1 D i n g  O f f  

NO. 2 Drawing Office ... 
( i~dc ' t ic .  H r a ~ ~ c l ~  t'artics ... 

No. 6 Drawing Office- 
Slincti; r s n n ~ i ~ ~ c t l ,  c.orrcctcd and sul ) t~~i l  lcd for 1,111,- 

... l icnt io~~ ... ... ... 1:) 
(luidc ? I l ~ p s  rxnnl i~~r t l ,  cor~.~'cIccI R I I ~  S I I I J I I I I ~ I C ~  for ... ... ... ... 1 1 1 1 l i i o 1  2 

NO. 10 (Burma) Party- 
... ... ... Ilnl, rnnnnt,il~g (Rooklcts) 321 

O r i d d i ~ ~ g  sllccts for Military t,rainit~g ... ... 5 0  
filosaics (congrrg;atcd rough maps ~~rctl~nrcd ior ~)llolcl- 

I )  ... ... . a .  a , .  C, 
'I'rigononlc~lric-nl dntn s l~ l~ l~ l i c~ t l  l o  (;ovt. oficinlr ... t4 

No. 1 Drawing Office- 
O ~ I Y I I I R ~ S  crlrrectetl againhr press order proof ... 31 
>In-air? (cl~r~gregatcd rc~r~gh maps prrparcrl for ~,tloto- ... ... !Ll a}ltly) ... ... 7!) 
i l r ~ ~ l  n l - i ~ i ~ ~ : l l s  scrutinized and c o r r ~ r t ~ ~ l  . ... 
( i r~ t l  clltl in2 lines nn nriginalr; dr3n.n or chcrliud 102 ... 
Sh;~aln.rl ~ ~ I : I I I R I P  ~ ~ ~ r r c c t e d  and cntph;lsinc~d ... I I 

... > l ~ - ~ ~ c l l n n r ~  V I I S  I-ases 222 ... ... 

TOI'OGRAPIIICAL. 

No. 2 Drawing Office-- 
A11,snic-s (I 't,~lyrc~g:rlcd r o ~ ~ p l ~  nlnll* ~~relmrcil  For 

... ... ... ~ ~ I i n l ~ ~ y r a ~ ~ l i , ~ )  .,. 8 
... Rsplor111im1 K~.nl, tilrs ( I ~ ~ I I ~ ~ I  i ~ ~ d r s c ~ s  ~~rc,pn~x.tl) 49 

.. ... .. ( f l~i r  ) 10 
I ;  - I I ~ I I I I ~ I I I  o ~ r l  I s11111il I I FOI.  

I I I I \ , \ ~ I . I I I  i t 1 1 1  ,.. .,. ,.. 1 3  ... ... Ali~t.c.ll:~n~w~c. r:isrs ,,. 130 ... I'~~l,lirlltvl c , l ~ n ~ , t . ;  nntl i ~ ~ t l ~ ~ s c ~ s  ~ .~~r rec - l cd  hy l ~ a n d  9,738 

Foreet Map Office 
S I ~ I I I I : I ~ I I  ~ I I ~ I * X ~ . -  I . I I I I I ~ ~ I , !  ... . - . :I I 
S~II*I>I.:  (.IIII,III.I-II I'or i11tlv11t2 ... ... 148 
Arcta (.st rncatctl No.  III' s h e t ~ l ~  ... ... 14; 
Originals corrected . .. ... ... 21 ... No. o f  sl~cc'ls 11aasccl I'ol ~ ~ ~ ~ l ) l i t . n t i o r ~  ... 6 i  

( i )  Special Nepiil maps. 

( , j  ) Inclndimg four revised edit,io~is. 
( k )  Bombay. Dellii a t ~ d  Lucknotv. 

(1)  64-inch t,liirt,ecn s l~e r t s  and 16-inch fourteen sheets. 
. . . . . .  .. (91,) thrcc twenlyt.hrer sl~ccts. 

( rr ) llcviscd edit i o ~ ~ .  ( I l i~ t l%l;~yns  and C:et~t.raI Asia). 

(0) Sr~l.v(~ys n ~ l d  c~sl,lorntions, Hinli.lapas : I I I ~  ( ' e~~tr r t l  Asia. 

( 1 ' )  (:11lbarga : I I I ~  W'ara~~gal. 

( )  Ofticc copy corrections for C:o\.t. 0ffici;rls and Rlililary. 
(r .)  11;-inch and 32-i11(~li Phillong. 

1-inch. 

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

1 

NO. 5 Drawing Omce . . . . . .  ... 
... F;n.rc~-11 ('irc.1~ I'artics ... 4 ! 

No. 0 Drawing Office 
I I ~ I V  t i  ... 1 

... ... No.6(S.I . )Perty  

No. 10 (Burma) Party ... ... 
Forert Map Office . . . . . .  

Total . 97 43 1 5  J l  20 37 
- - - - 

Table VI1.-Miscellaneous. 

Scale? :-r-inch means c inches to 1 mile. 

r-mile , 1 inch to 2 miles. 

l / M  means 1 : I  million or 1.014 inches to 16 milen. 

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

1-iuch. f-inch. 

...... 
1 

(a) Rcviscd rditions, new compilation. 
(h) Inclr~dcs five revised edit,ions. 

( c )  .. onr ,, edition. 

(4 Calcll t,ta 5: Honrrah, 3"= 1 niilc. 
( r )  13;1l11c.lrist.i11. 1<c11pal. Hydcr~I~Atl,  I< i i s l~~~ i i r  and J;rnin~u, 

h lyso r~  ,k ('oorg. IT. 1'. and I)clhi, Rurnla, xnd 1'11njaI1. 

(. f) :I2-111ilc ,k lZH-rnil,- Indin, (e11~1.avrt1 ctlilion). 

(g) I ~ ~ c t l ~ ~ t l c s  h i s  rcvisctl r d i t i o ~ ~ s  fro111 :~ i r  ~)liotcrgr:~l~l~s and 
tivr n tw  rdit,ions from t\vo-i11c.11 sllrveys. 

, t o  sir \ , ll,nlI , 2 
('lliucsc T11rkist511 ntlcl I<:IIISII. 

b-inch. 

5 

347 ... Total to date 3.693 1.046 

Total for India ... 0,218 1,630 450 ; 

...... 

...... 

. . . . 

1 s 1 . . 
I I 1 

! 

slur / SIUJ ' 5 ... 
i ,  . . . ,  6 I . . .  

! 

I; J( i) 24 

I 

l ( h )  
. . . . . . . . . . . . . . . . . .  







XII1.-PRINTING AND MISCELLANEOUS. 

128. The Photo.-Litho. Offlce, Calcutta.-The complete 
plant of 4 rotary off'set machines, 9 flat-bed machines and 20 presses 
has been in almost continuous commission during the year. Machines 
have been overhauled as work permitted. 

New equipment added during the year includes a single line en- 
graved screen 40" x 32" - 85 lines per inch, - a second McLeod Bar 
and 3 sets of Penrose Empire Arcs. The new screen was manufactured 
by Messrs. T. E. Brown & Co. Ltd., Leicester, to the order of Messrs. 
Hunter Penrose Ltd. Lines are parallel to the longer edge of the glass. 
Its use will increase the range of possible colour conlbinations for large 
tinted maps and will reduce costs in such cases by reducing the number 
of necessary machine printings. The second McLeod Bar will enable 
both offset presses to be employed simulta~~eously on lithographic com- 
bination for the quicker supply of fair-drawing material from survey 
plane-table sections. The arc lamps replace now inefficient old plant 
purchased in 1922. Improvement in collodion and powder negatives 
is expected with a decrease in consumption of electricity. 

A bank-post paper has been adopted for offset printing. It has 
the merit of being tough and durable, is cheaper than the rag litho 
paper which has to be used on flat-bed machines and gives an equally 
good printed result. 

A -8s has been developed for printing down an engraving 
pattern on copper. The conception is no new one and experimental 
pqtterns have been made previously by powdering a positive image 
ptinted down on copper by the normal powder process. By this method, 
a), sitive had first to  be prepared from a negative of the subject, and to  
pre: 'It ent oxidisation of the copper, the pattern had to be varnished. By 
tho new process, a negative is printed down on copper coated with a 
slightly thicker albumen solution tlian is normally used for helios. 
After an exposure of about 15 minutes in sunlight, the copper plate is 
placed in a dye bath. A positive im:tge in clear copper develops against 
a background of dyed unexposed albumen which is partially hardened 
and is not soluble in the bath. The pattern does not tarnish. 

The possibilities of correction of distortion in photography have 
again been explored. Full exploitation of lithographic combination on 
the offset presses awaits a solution to this problem, as work cannot be 
combined which has bee3 found impossible to photograph to correct 
dimensions in the studio in the first place. 

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

Impreesions 
pulled. 

3,375,571 

rates. 
- - - . -- - 

I 
Rs. i Rs. I 

3,07.802 3.73,396 6,616 

I 

-- - 

I ~ 
847 

I 

3,029 



0 7 PRINTING AND MISCELLANEOUS. 

INDEPENDENT O U T - T U ~ N  OF THE PROCESS E N ~ A V I N G  AND 
TYPE PRINTING SECTIONS. 

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

PROCESS ENGRAVING SECTION. 

130. Photo.-Zinc0.-Section, Dehra Dun.- he printing plant 
of this section consisting of one rotary and one flat-bed machine*, a n 
offset Press and 3 hand presses, was in continuous operation dur. g 
the year, printing cantonment ilnd forest maps, diagrams, the Bha re 

shown in Table 1 (b). 
( Dam Project Sheets, and indexes and charts, for the Geodetic Repol . 

The plan boards and camera backs which had developed a good 
deal of uncontrolled play were reconstructed to ensure accurate focus- 
sing to dimensions. 

TWO large racks for  the storage of negatives were made. 
One new double demy plate graining machine was received from 

England to  replace the existing old one. 
One double elephant litho. hand Press was sent to No. 18 Party 

(F. C.) a t  Risalpur. 
L 

TYPE PRINTING SECTION. 

131. No. 18 (Air Survey) Party, Murree and 
Ris&lpur.-The reproduction section was employed on miscellaneous 
work throughout the year. 

Three special maps for Headquarters, Northern Command, were 
prepared and printed rapidly in Murree in August under difficult c o d -  
tions occasioned by the absence of electricity and heavy monfloon 
conditions. 

Experimental work on the preparation of coIour filters was carried 
out and a working method of direct sepnratiorl of two colour originals 
by photographic contact printing, suitable for use in the field, was finally 
evolved. Improvements on the method are now under investigation. 

PHOTO- 
GRAVURES. 

Plates 
prepared. 

Items Or 

pges  
publ,sbe~. 

Tohl. 

7,423 

-- .- 

*There are two flat-bed mechinee, but owing to retrellchl~lent of personnel only one 
Can bc operated 8t 8 time, 

HALF-TONE WORK. 

Copies Ilnpresaiooa 
printed. i pulled. 

I1 ( 14.460 1 32 

- 
Miscellaneous. 

-- 
4,077 

-.--. 

Block8 
prepared. 

6 I 1,925 12.720 

Blocks 
prepared. l ~ ~ ~ , " s -  

pulled, 
I s  
pulled, 

Trausfer. 

208 

Photograruree. 

2,760 

673,262 

Chromo Paper. 

369 

1,317,182 



132. 
employed 
Irrigation 

PRINTING AND RIISCELLANEOUS. 08 

'E9 Company, 
on miscellaneous 
Department of the 

Quetta.-The reproduction section was 
work rno~tly on spot level charts for the 
Punjnb. 

Reproduction of originals received :- 
In one colour . . . . . . ... 178 
In two colours . . . ... . . . 27 
In three ,, ... ... ... 5 0 
In four ,, ... ... ... 8 

TOTAL .. . 258 

Vandyke and helio plates prepared ... . . . a84 
Prints pulled ... ... . . . 20,893 



X1V.-MATHEMATICAL INSTRUMENT OFFICE. 
I 

133. The year under review has been an  exceedingly gloomy one 
for the M. I. O., our orders both for repairs to instruments and for new 
supplies having fallen considerably. The total value of the repairs to 
instruments for the Military Department has dropped to about one-third, 
due in part to  very few instruments having been sent for repair, and 
in port to  the great difficulty exyerienced in passing those repaired 
through the Inspection Department. We hope however that this 
inepection difficulty has now been overcome, vide para. (b) below, 
last sub-para. 

The following special repair work was carried out in the M. I. O,, 
besides the special manufactures detailed below :- 

(a) Repairs of- 

300 Binoculare. 
600 Monoculars. 

10 Clinometere. 
26 Directors. 
12 Stand directors. 
85 Prismatic and pocket compassee, 

126 Rangefinders. 
33 Sight dials. 
20 Telescopes. 
64 Watches. 
3 Colorimetere. 

69 Microscopes. 
1 Opthalmoscope. 
1 Refractometer. 

Manufactures of- 

4 Clinometers adapted to read from both ends to facilitate 
bubble setting. 

15 Sounding chains, 60 ft. 
1 Topographical trailer tape, heavy pattern, -625" wide. 
3 Callipers duralurnin (one 14" abd two 26"). 
1 Scale ivory for p l o t t i ~ ~ g  ship's position. 
2 Waterfin~lers. 
1 Apparatus testing aneroid barouleter complete. 

80 Sets of brass hydrometers pocket, complete with ther- 
mometer and test glass. 

1 Tape eteel 20 y d ~ ,  divided yards and 1 0 t h ~ .  
1 Rule, one metre long, for optical bench. 

A tilt indicator recorcler for F.8 camera designed by Capt. Crone 
wag constructed and despatcher1 to 0. C. No. 18 (Air Survey) Party. 
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The object of the recorder is to  photograph two small portions of the 
horizon at  the sam6 time and on the same negative as tbe vertical 
photograph. 

(b) The optical manufacture department shows an increase in the 
manufacture and repair of lenses and prisms on the previous 
years. During the year under review 184 binocular prisms 
were manufactured and 4207 prism surfaces reworked, 
polished and refigured. In regard to  lenses 198 were 
manufactured, 559 reworked and repolished and 1572 rebal- 
salmed. Other optical components manufactured were- 

Theodolite diaphragms ... 118, 
Binocular graticules ... ... 593, 
Mirror reflectors ... ... 167, 
Agate knives for chemical balances 16. 

Optically flat stainless steel mirrors for quintants and survey 
stereoscopes to the number of 39 were made up and the 
production of 295 range-finder moderating glasses with 
coloured sectors was completed. The manufacture of 390 
cover and sealing glasses for liquid compasses was finished 
besides the usual manufacture of various mirror components. 
The graduation of glass jars for the Excise Department and 
rain measuring glasses for meteorological work totalled 385 
over the year under review. Various instruments as  follow^ FA., 
were made up  or  repaired for Civil Departments of Govern- 
ment- 

10 Barometers. 
20 Hygrometers. 
38 Planimeters. 

473 Thermometers. 
147 Hydrometera. 

25 Survey stereoscopes. 
2 1 Sphygmomanometers. 

590 Compasses of sorts (repaired and adjusted). 
The Inspector of Gune, Hastings and the Rlathematical In~trutnent  

Office have carried out experimental work in regard to the conditioning 
of optical instruments, il~volving impregnation of the instruments and 
the introduction of Silica Gel containers. New testing apparatus was 
made up during the year, the more notable being a standard graticule 
~ollimator, auto-collimator for prism angles and parallel planes, cabinet 
with monochromatic illumination for  interference test of optical surfaces, 
collimator for definition and pyramidal test of prisms and two standard 
burettes for rain gauge measure glasses. 

The M. G. 0. has agreed to  have 300 pairs of binoculars fitted with 
the above Silica Gel containers and sent out for trial and we hope that 
this will solve the question of filming of binoculars, in which case the 
difficulty of inspection will cease and outturn would again become 
normal. 
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(c) Training given t o  extr:~-rlepttrt~nental personnel :- 
At the  request of the  'Iraq Government, Mr. Abdul Sattar 

Khalaf received training in the  repairs of instrlilnents for 
a period of six months, which terminated on the 21st May 
1933. 

(d) Monthly tire drill W ~ A  held and the  fire appliances inspected 
regularly. 

( e )  Army surplus and obsolescent instruments viz. binoculars, 
telescopes, &c., to  the value of about Rs. 1,900 were sold, 
on behalf of the Director of Contracts, Simla, to the best 
advantage of Government. A sum of about Rs. 4,500 wae 
realised from the sale of surplus and  obsolescent stores 
and scrap materials belorlging t o  the Mathematical Instrument 
Office. 

( f )  The following Officers visited the Mathematical Instrument 
Office :- 
Major Suggate, Ordnance Mechanical Engineer, Allahabad 

Arsenal, in October 1933. 
Major Bloor of Rawalpindi Arsenal with Serjeant-Major 

Bartlett on 9th December 1933 to  discuss 3rd line repairs 
with the Superintendent, Mathematical Instrument Office. 

The  Institute members of the Mining and Geological Institute 
of India, 27 Chowringhee, Cillcutta, on 22nd January 
1934. r)- 

Lt.-Colonel R. Crofton, M.c., I.A.o.c., Assistant Director of 
Artillery, M. G. 0. Branch, A.H.Q., on 25126-1-34. ' 

Members of t h e  Ordnance Mechanical Engineers' 
on 415-2-34. 

1934. 

Major F. J. Rice, M.c., R . A . ,  Deputy Assistant 
Artillery, M. G. 0. Branch, A.H.Q., on the 9th Marm 

Mr Ram Chandra, c . I . E . ,  M.B.E., I.c.s., Joint  Secretary to the 
Government of Inclia, Department of Education, Health 
and Lands, visited the Mathematical Instrument Office 
on the 22nd March 1931. 

(9) Every ett'ort has been made to  reduce expenditure to the 
minimum and a saving of about Hs. 30,000 in the cost of 
establishments clue chiefly to  econopy and short-time work 
is expected. Vacancies caused by retrenchments, deaths 
o r  discharges have no t  been fillecl up. The clerical staff has 
been reduced from 22 to  1 7 ,  two posts having been transfer- 
red to  the M. P. 0. an11 three vncnncie~ not filled up. 
Expenditure on printing, ~ ta t ionery ,  stamps and books has 
been rerlucetl as f a r  as possil)le. 

( h )   member^ of the flupervi~ing staff'   ha red a large portion of 
responsibility of the work ant1 carried on the work satisfnc- 
torily (luring the  period of absence of Mr. A. Lacamp, A s ~ t t .  
Superintendent for six months and 11 days, on leave. 
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134. The foilowing coml~a~rative table shows a decrease in the 
demands on this office both for the supply of instruulents and for repairs, 
which is due to the generill trade depression. 

1 1931-32. 1 1932-33, 1 1933.34 

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

orders ... ... 
3. ,, ,, ,, instruments kc.returncd 

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

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

5. Val~te  of new instru?nents- 
(a)  Manufactured in workshop ... 
( b )  Purchased locally ... . . . 
(c) Imported through the Stores 

Department, London . . . 
6. Totat .k!ue of work done in the work- 

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

and coildenlned stores . . .  
8\, Employees- 

(a) Average nulribers in workshop ... 
, ( b )  Cost of employees in workshop 

including pcnsion contribution 

Rs. 

1,93,785 

1,30,648 

14,203 

3,66,279 
1,62,064 
1,65,131 

72,048 
39,737 

8,211 

239,707 

4,919 

399 

1.47,506 

Rs. 

1,71,700 

3,16,950 

30,534 

4,56,869 
1,44,197 
1,90,688 

85,065 
16,222 

36,085 

4,89,189 

687 

' 438 

1,89,812 

I 
Rs. 

1,39,422 

2,49,705 

23,154 

4,07,531 
1,59,494 
1,80,725 

44,105 
13,264 

8,410 

3,52,141 

3,350 

424 

1,55,898 
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I. W O R K  D O N E  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,;privste 
or  Ooveru~~ien t  purposes, slioold be made to the fo l lowi~~g officers : 
The Director, Frontier Circle,' Survey of India, Yimla. (l'el. " S u r J r ~ t i e r " ) .  

DB ,, Qeodetio Rmoh , '  ,, ,, Dehm Dhn. (l'el. "Surtrig"). 
I D  Eaetern Circle,' ,, , , Shillong. (Tel. " Sureast "). 
,, 0. 8. No. 6 (South India) ,, ,, Bangalore. (Tel. "Surfield Sia"). 

Party 
,, , NO. 10 (durnla) ,, ,, Map~nyo. (Tel. "St~rjield Ten"). 

Party ,# 

Y O R E ~ T  A N D  CANTONMENT SURVEYS,  LEVELLING, ~ I ~ I A N O U L A -  

TION A N D  T I D E  TADI,ER. Advice i l l  regard to these, and on scientific 
questions, is obtninable from the Di~.ector, Geodetic Branch, Sui.vey of 
India,  Dehr.tr Vtin, who ~lndertalrcs n good deal of levelling and 
similar work Tor municipalities and cugineering projects, on payment. 
( Z'elegrams "S~ri.ti.ig"). 

M A P R  A N D  II.I.UBTRATIONS can be printed by the Director, Map 
Publication, Srlrvey of India, 13 Wood Street,, Calciitta, for Govern- 
111ent l )epl t r t~ i~el~ls  only, atid specin1 maps can nlso sollietimes be 
prepared, on payment. 

THE ~ ~ A T H E ~ I A T I C A L  ~ N B T R U R I ~ ~ N T  OFFICE, Sllrvey of India, 
15 Wood Street, Calcutta, is n well equipped Government Factory 
which snpplies, manufnctures nnd repairs all lzinds of Siirveying, 
Drawing, Optical, Meteorological and Medical instr~lments. It 
also man~iFactnres special instr~iments For experimental pllrposes and 
receives back snrplas instruments on val~iation, from all Government 
Departl l le~~ts,  \vl~etl~er Imperial or P r o v i ~ ~ e i ~ I .  

The Price List, Rules and Hegnlations and Forms for Indent#, 
Repairs and Lkposits are snppliecl gratis on applictitio~~. (7'elegi.arnr 
"Surinst "). 

GENERAL E N Q U I R ~ E B  sl10111d be nddressed to the Assistant Sur- 
veyor Genernl, 13 Wood Street, Calcutta. (Telegrams "Sul.veys"), 
.e the Snrvegor Glenernl of Indin is on tour during most of the gear. 
- -. -- -- ~ - . - --  ~. .~ ~. - 

" Provinces and States i n  each Sui.vey Cit.cle. 

I. F H O N F I E R  Circle 2. GEODETIO Branch 3. No. 6 ( South 
Kaehin~r and Jamma United Provinoes Ind ia  ) Party.  
N. W. F. Province Central India Mndrae Presidency 
Balncbistin Owalior Madme Sb tee  
Pnnjab and Delhi Ajmer- Merwira Hydenibid 
Panjab States E. Hijputina States Myeore and Coorg 
Bikaner and States of Baroda P ~ r t  of Bombayt 

W. Hijput.ii~~a. Part of Rombsyt 
Per t  of Hombng t States of Weateru 4. E A S T E R N  Circle 
Ciitch. Tndia (leas Cntch). Central Provincee 

(including Llerir). 
Bihir  and Orieea 

6. No. 10 (Bl trnln)  Pov ty .  Bengal Preeidenoy 
Burma. Aemm and Sikkim. 

StcLtes of Eastern India, 
t Bombay Preridency-Yind ir in the Frontier Circle: Northern Div. ia 

Geodetic Bmnch, rernninder in No. 6 (South India) Party. 



< . ~  11. HOW T O  OBTAIN M A P S  

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

S b n v ~ u  OF INI)IA MAPR nre obttlinable fro111 the Map Office, 13 
Wood Street, Cdcntta (?'el. "Sur.maps"). Also to some extent from 
the Agents detailed overleaf and fro111 tlre Dircctnrs O F  Survey Circles. 
h MAP CATAI~OGUR, \vtricI~ itself forms a llseful atlns of India and 
s~irrounding co~lntries, can be obtained for Iie. 11- (postjree). 

FOBEBT A N D  CANTONMENT MAPR are obtnint~ble fron~ the Map 
Office, Survey of Indin, I)el~*.- Dfin. (Inel. "Si~~.t~.ig"). 

G r o r . o a r c ~ ~   MAP^ are prepared by and can be obtained from 
the Director, Geological Survey, Cnlc~~tta.  

S U ~ V E Y  PUBLICATIONB O T H E R  T H A N  MAPS nre obtlrinable througl~ 
the Director, Geodetic Branctr, Survey of India, Dehra Diin, who will 
supply gi.atis a f~ill  Catalogue of tlre following : 

(a) Z'r.igonomel~~ical data. Trinngrllntion pa~uplllets, each coveri~lg 
one square degree, giving descriptions, positions, and heights 
of triangtilt~ted points and otlrer data, wit11 chart. Levelling 
pampltlets, each co\.ering 4" x Po, giving descriptions and 
lieiglrts of Uencll-niarks, wit11 cltnrt. 

(6) l'idal Predictions, priblislred anntlnlly i l l  ndvance as Tide 
Tables of the Indian Ocean. These tables contain predic- 
tions for nbont 40 Indian and Burmese ports, nnd for about 
25 other ports in various parts of the world. 

(0 Geodetic wo1.1~~ oj' Kejer.ence-The G.T.S. series of twenty-one 
large quarto volunies describing in detail the geodetic opera- 
tions of tlle Great Trigonometrical Survey from 1800. 
Detailed accor~nts are given of the Bnse-line measiirements, 
O F  the reduction oE the Geodetic Triangulation treated in five 
portions, of tire enrly Pendnl~iui observations, of Telegrapllic 
Longitude rind Astronon~ictll Lntitnde operations, of Tidnl 

and of Levelling of high precision. 

( d )  /fistoi.ical, and Ge11er.al Repoi.fs, inclllding the "Memoirs on 
Indian Surveys" by Sir Cle~lieuts Marlclrnm and C.E.D. 
Black : nlso Annrinl Reports, Nnrrntive Reports. Record 
Volumes, and the annual Geodetic Reports. 

( c ;JLis~ellaneous. Pnpers on Geodesy, Exploration, etc. including 
8 d8Sketch of the Geography and Geology of the Himalaya 
Molintains and Tibet" (in 4 p~rt ,s)  revised in 1933. 

('l'h,. ( 'ntAlog~ie is nlso incladed in tlre Ann~ial Geodetic Report.) 



I. WORK DONE BY THE SURVEY O F  I N D I A ,  a 
1 

C 
APPLIOATION FOR ~ U R V E Y B  O F  ANY KIND, whether fortpdvrb 

or aovernnient purposes, sl~ordd be made to the following officers : 
Tho Director, Frontier Cimle,. Survey of India, Yimla. (Tel.  "Surf,.&tier"). 

BB ,, Qeodetio Brpnoh,. ,, ,, Dehre Din. (Tel.  "Surtn'g"). 3 %  

I I  h t e r n C L c l e , .  ,, ,, Shillong. (Tel. " Bureast"). 
, 0, 6 .  S o .  6 (Sonth India) ,, ,, Bangdore. (Tel.  "Surfield aim"). 

Party 
,, ,, ~ o . l o ( d ~ r m a )  ,, ,, Maymyo. (Tel. "9rcrjield Ten"). 

Party ,. 
~ O R E ~ T  A N D  CANTONMENT  SURVEY^, LEVELLING, T ~ I A N ~ U L A -  

TION A N D  T I D E  TABI.EFI. Advice in regard to these, and on scienti6c 
questions, is obtainable from the Director., Geodetic Branch, Survey of 
India, Debra Diin, who undertakes a good deal of levelling and 
similar work lor rnrinicipalities and engineering projects, on payment. .I 

( 7'elegrame " Stli.tr.ig"). 9 

MAPR A N D  II,I.UBTRATIONS can be printed by the Dii.ector, Map 
Publication, Survey of India, 13 Wood Street, Calcutta, for Govern- 
ment Departn~cn~s only, a ~ i d  special nlaps cd~i nlso sometimes be 
prepared, on payment. 

TRE MATHEMATICAL INBTRUYENT OFFICE, Survey of India, 
15 Wood Street, Cnlcntta, is n well equipped Government Factory 
which snppliea, mannfactnres nnd repairs all kinds of Surveying, 
Drawing, Optical, Meteorological and Medical instr~iments. It 
dso man~ifactnres special instr~iments for experimental plirposes and 
receives back surplns instr~lments on valoation, from all Government 
Departa~el~tr,  wl~etlrer Imperial or Provincial. 

The Price List, Rides and Regulations and Forms for Indent#, 
Repairs and Deposits are snpplied gratis on application. (7'elegi.amr 
"Surinet "). 

GENERAL ENQUIRIES  s1101lld be nddressed to the Assistant Qur- 
veyor General, 13 Wood Street, Calcutta. (Telegram8 "Surveye"), 
as the Surveyor General of Indin is on tour during most of the year. 
-- - . .- - .. ~... ~ 

.- 

* P/.orincee and State8 i n  each Surcey Circle. 4 

I .  F H O N F E R  Circle 2. GEODETIO Branch 3 .  No. 6 ( South 
Koshrn~r and Jammu Gnited Provincer Ind ia  ) Party. 
N. W. F. Province Central India Madras Presidency 
Balnchistin Gwalior Madree Stater 
Pnojab and Delhi Ajmer- Merwira Hyderiibid 
Pnnjab Stater E. Hijputine States Mysore and Coorg 
B i h n e r  and State9 of Raroda Pa r t  of Bornby? 

W. Hijputina. Part  of Rornbapt 
Port of Ror~lbng t Statee oE Westeru 4. EASTERN Frcle 
Catch. lnrlia (leas Cutch). Central Provrnoer 

(it~oluding Berir). 
Bibi r  and Orism 

6 .  No. 10 ( B ~ ~ r m n )  Pnr ty .  Bengal Preeidenoy 
Burma. Asmm and Sikkim. 

Steter of  EM^ India r 
t Bombay Presidencu-Yind is in t he  Frontier Cirole: Northern Diva ia 

Geodetic Rrsnoh, reminder  in No. 6 (South India) Party. 



111. L I S T  OF A G E N T S  FOR T H E  S A L E  OF MAP4 , 
OUT OR INDIA. 

England. 1. Secy. to  the High Commissioner for India. (80111. 
Deptt.), India Honse, Aldwych, London,ql. C. 2. 

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

Amei.ica. 3. C. S. Hamlnoud & Co., 30 C l ~ u r c l ~  St., Hudson Ter- 
minal, New York, and 75 State St., Boston, Mass. 

Gej.many. 4 .  Dietricll Reimer, Berlin, S. W. 48. 
China. 5.  The French Book Stores, Grand Hotel de Pekin, 

Peiping. 
INDIA. 

Agra. 1. English Book Depot, Tiij Road. 
2. Indian Army, Book Depot, Dayal Bagh. 

Allahdbdd. 3. North India Christian Tract and Book Society. 
Ambcila. 4. Ran) Chander c9c Sons. 
Bnreilly. 5. London Book Depot. 
Bombay. 6. Thaclrer & Co. 

7. D. B. Taraporevala Sons & Co. 
8. King  & Co., 213-215 Badri Mahal, Hornby Road. 

Calcutta. 9. W. Nemman & Co., 3 Old Court House Street. 
10. Automobile Association of Bengal, 40 Chowringhee. 
11. City Map Agency, Govt. Book Depot, 8 Hastings St. 
12. Oxford Boolr & Stationery Co., 37/39 Park St. 
13. Thacker Spinlc & Co., 3 Esplanade East. 

Cawnporc. 14. Advani Brothers. 
Dacca. 15. Provincial Lihrnry. 
Daijeeling. 16. OxEord Book & Stationery Co. 
Dellii. 17. Oxford Book & Stationery Co., Kashmere Gate. 

18. Ramesh Book Depot and Stationery Mart. 
19. J. &I. Jainn & Brothers, Mori Gate. 
20. Bhawani & Sons, Connaught Place. 

Ferozepore. 21. English Book Depot, Wazir Ali Buildings. 
Indore. 22. The Manager, Dnlr Bungalow, Indore. 
Jhcnsi. 23. English Book Depot. 
Kavcichi. 24. Aero Stores, Napier Road. 

25. Keale & Co., Book Corner, Elphinstone Street. 
Kaeauli. '26. Ram Chander & Sons. 
Koshmiv .  27. Cocltbr~rrls Agency, Srinagnr. 

28. Beckett & Co., Srinngar. 
29. D. G. Snlitl~ & Co., Srinagar. 

Lahore. 30. Pnnjnb Religioils Book Society, Anarkali. 
3 1 .  Standard Eoolr Depot. 
32. Oxford Boolr & Stationery Co. 

Luckno~u. 33. Davy & Co. 
J1otIi.a.s. 34. Higginhntl~nnis Ltd. 
A1eet.ut. 35. Oxford Book ck Stationery Co. 
Mrri.ree. 36. J .  Rny RE Sons, The Mall. 
hlue~oot~r'e. 37. The Mnssnorie Book Society. 

38. Davy 8;. Co. 
d l u z q ~ a i p u i ~ .  39. Brirr~lnn & Co. 
Nagprir. 40. Buperintendrnt, Govt. Printing, Book Depot. 
Peeharcar.. 41. Fnqir Chand Mnrmah, Pesh~mar Cantonment, 

42. .J. Ray & Sons, Arhal) Road. 
43. Sham La1 & Sons. 

Qveitn. 44. Standard Boolz Stall, Clrib Corner. 
Rangoon. 45. The C n r ~ t o r ,  Government Book Depot, Burmr, 
Rrircnlpindi. 46. J .  Ray ck Sons, 43 I i  & L,  Edwardes Road. 
Simla. 47. Oxford Book & 8tntionery Co. 
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