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· L WORK DONE BY THE SURVEY OF IlfDIA 

.APPLICA~IOII' li'OB Suavzys ov ANT KllrD, whether for private 
or Governmoot purpoaes, should be made to the following officers : 
The D.ireotor, Ftontler Circlet • Survey of India, Simla, (!f'fi, u 8urfrontiw!'). 
,. u Geodttio Bmuoa,• n ,. Debs Dila. (!'el. u &u.rtf:ig"). 
11 Butera Olnle,• u " 8hU1oJalo (.2'&d. "Sut-ea.at"'). 
,. 0. iJ. No.8 (Soutl.lildla) " n :BODjplo!ore. (!I'll. "lhwjlsld Blol"). 

111 Parf:LlO• • . ) •• u.- (•~ ""-"-'~ -•")• U 11 0! 1' (~ 11 ., -..-~- ;&.--., _,_ ;&o 

PW;J,• 
Foan!" AD Od!'OIIJIBlft SVBTBTJ, LIIYBLLura, TBioaw..­

!'IOir AII'D TIDE TABLIIB. Ad-rice in regard to these, IUid on &eieoti&e 
questions, is obtainable from the Dirtctor, Gtotlllic B1"G11Ck, SV1"1H9 qf 
India, Deh•·a Diin, who undertakes a good deal of levelliug and 
similar work for municipalities and engineering projeets, on payment. 
(T1leg•·a111B "Surllig"). 

MAPs AIID lLLUITIIATIONB can be printed by the Dir·ectm·, Map 
PMG/icaJUm, SUI"vey of India, 18 Wood Street, Calcutta, for Govera­
mea~ Departmenta ont,, IUid special" inaps can alao sometimes be 
prepared, on payment. . • . • • . • • 

Taa ltiA!"&&&A!'IOAL IaarauKB!IT' Orli'IOB," • Sllrt'ey of India, 
16 Wood Street, Oolentts, is- a well equipped Go-rernment Factory 
which supplies, manufactures and repairs all kinds of Surveying, 
Drawing, Optical, Metaoroiogl.ci.l alld ·.·Medical' 'Instruments. It 
also manufactures spepial Instruments for·experimeotal pwiposes and 
receives back surplus instruments on valuation, from all Government 
Departments, whether Imperial or. Proriocia:l; • : : · 

The Price List, Buies IUid Regulatioii)J ·and Forms for Indeota, 
Repairs IUid Deposita are supplied gratia on application. (T~ 
"SuriJtBl"). . 

GanuL D4UiatBI should be addressed to the .Aaeiatant Bar­
Yeyor General, 18 W cod Street, Calcutt&. ( TIUg•·dRII "Sw-.e_ys "), 
81 tbe Surveyor General of India is on tour during most of· the year. 

• ProllinCII and Statea in eacli 811111111 CircU. 
l. l'JM)N'J!IBB 0W<1A1 I. 

Xubmir aodJom11l1l 
l!f.W.P.~ ..........._ 
P...;.D oad Delhi 
!'mojabSIBtao 
Bibaeroad 8tateo of 

W.lli.jpatia. 
Pan of Bomb&Jt 
Ootoh. 



· · · ' ' • · · n.: HOW TO OBTAIN MAPS . . 
.. : AND OTHER PUBLICATIONS . .'. ' 

Sunvsr OP lHI!IA JIIAps are obtainablOi from the .Map Ollie~, lS 
Wood Street, Calcutta (!l'el. "Sw·map&"). Also to liome extcnt'from 
·the Agents detailed overleof and from the DirectOr& of Survey Circles. 
A lllAP CA~ALoou~<, which itself forme a useful atlas of 'lndis and 
·snrrounding countries, can be obtained for Re. 1/- (p~stfr.e_); ·. · 

Fonzsr ·.i.wn CANTONilB!Ir MAPs are -obtainable from the Map 
-Qffice, Survey of India, Debra Dun. (T.Z. "Surlrig"). . 

GnoLOGIOAL :j\I:APS are prepar~d by and can ~e obtain~d from 
~e Director, G,eological Slll'vey, Calcutta. . : 

Sunnr PuBLICATION& OTHBR TH~N MAPS are obtainable-through 
-th" DireCtor, Gecdetic Branch, Survey of India; Debra Diin, who will 
ftpply gralill a full Catalogve of the following : · · 
' ·(a) Trigonometrical data. · Triangulation pamphlets, each covering 

· · · one sqriare degree, giving ~eseriptions, positions, and heights 
' of triangulated points and other data, with chart. Levelling 

pamphlets, each covering 4° x.4 °, giving descriptions and 
heights of Bench-marks, with ch~ . · : . . · 

• {b) !l'ido.l P•·tdlctions, published annually in advance as ·Tide 
·Tables, for Suez and about forty ports from Aden to Bnrma, 
including Peraian Gulf and Ceylon. · 

(c) Geodetic worlcB of Rif~.;...-Ev~rest's Great: Arc Boo!<s, the 
. G.T.S: series of twenty-one large quarto VQ.lumes di"'Cri!>ing 

in detail the gecdetie operati9ns of the Grea~ Trigonometrical 
Survey from 1800.. Detailed acoounts are given of t\le Base­
line mess~menta, of the red11ction of the O;eodetic :rriangu­
lation treated in .Jive portiops, of the early P~ndulum observa­
tions, of Telegraphic _Longitude an!! ,4stro!lomical Latitude 

' operations, of Tidal observations, and of :I;.e~elling pf high 
precision. 

(d) Hit!IM'ical, anii ·umdal Rtporl., including the "Memoira on 
Indian Surveys" by Sir Clements Markham and C.E.D. 
Black : also Annnal Reports, Narrative Reports, · Record 
Volumes, <!to. · • 

{4) MiscellantoUB. · Papers on Geodesy, Exploration, etc.: 

(The Catarogue is 81sc included in the Annual Geodetic Report.)' 



Ill. LIST OF AGENTS FOR THE SALE OF MAPS 

Oor or I»J>u. 
Secretary to tire High Commissioner for lndi• 

(Generol Department), India Honse, Aldwychr 
London, W. C. 2. 

Englflfld. 1. 

2. C. S. Hnmmond & Co., SO Chnrch Street, 
,. , Hudson. Terminal,. Ne"' York, and 75 State­
- · Street, Bosto.n, MasS'. · ' '· ' 

GII'111GD!/o ; . . s; :Dietrich Reimer, Berlin; ."S. w. 48. 

~' .I~n••· ' 1'. · English Bo~k Depot, Tiij Road.: · :. ·; 
~~. ' A 2. The Indian Army Book Depot, Day ... Bagh:. , .,. 

:dllahd6dd. : · 
;ii>Wdla. . 
Bangal~r•. 
t" .. ': •• (. 

Bomlmg • . 
t .. - .••. 

8. Nor!h India Christian Tract' and Book; So~!ety. ·,-
4. Ram Cbander & Sons. ' · · .. .. .... '.. • " 
5. · · Higginbotham& Ltd. · 
6. Mr. B •. P. Clarke,· Agent Map .Sales, 

. "TOIDplestowe",.L!I....Ue ~acL . . .. ,. · :1 

7. Thacker &. Qo. . . . . 
8. ·'D. B. 'faraporevala .!'Ions & Qo. · '·. · · · .'. ., 
9. King & Co:i 218-215 Badri Mahnl, Hornby Roi.dt. 

Cal cui,., · · :l o, Thacker- Spink & Co., ,II Esplannd& East. . · 
,11. W .. Nemnan &"Co.,j01d Court Hona& Striiet •.. 

.... : ' •' · 12. AntomobileAssociatillbo£Bengnl,.400howringhee; 
lS •. City Mnp Agency, G.ovt.Book D.epot, 8 Hnstingsst. 
14 •. Oxford Book & Stntionery Co., 87/89 ParkS~. 

· 15. Standard Book .&··Map.Agency, Balcygnnge. 
Cawnpo•·•· : 16. Advani Brot4ero:'>' · ·" ·· 
Ilacca. 17. · Provincial LiDr;;ry. · ' " 
Dar;.,ung, 18. Oxford Book and Stationery Co. ' \ ... : 
D•lhi,. 19. Oxford Book and Stationery Oo., Knshnre~·-~ate. 

20. Romesh Book Depot and Stationery Marl. ·, · 
21. J. M. Jaina & Brothers, Mori Gate. 
22. Bhawa;,i & Sons, Connaught Place. 

~ ': · 28. English Book Depot. . -::; 
K~r4clrJ. 24. · Hoosenbhoy Karimji & Sons, Napi8.. Road. 

25. Keale & Co., Book Comer, Elphinstllne Street. 
Kasauli. . 26. Ram Chander & Sons.· · . . · . . · 
-K .. hti.fr. · 27. ·Cockbnrns Agency, Srinagar. · · ·; 

28. B""keit & Co., Srinagar. · · ' ' 
29. D. G.- Smith & Co., Srinagai-. . ,, .• 
80, -The Pnnjab Religions Book Societ:,,~Anarkali. w. ..... 
81. The Standard Book Depot. •'· . ,. . ': 

.. 82 .. Oxford-Book & Stationer.y Co, , . . . . ., ) 
· SS. Davy & Co. . . . . · · · ·. ·· ·' 'LucL'ftOID, 

)fadr'a•. · 
~~ ..... ,, ... 
JfuJTOB. 
JfUBIOOriCi 

84. Higginbothnms Ltd. · . • .. 
55. ·Oxford Book & Stationer)" Co, : • · 
86. J. Ray & Sons, The Mall, · • ' 
87; The Mussoorie D.ook Society .. 
88. Davy & Co. · 

· Mu:affarpur. 89. Burman & Co. 
Nagpur~ • · · 40, Suparintende11t; !)ov~. Printing, ·Bool: Depof.:') 
PllhdtDar. 41. Northern India Book Depot. · · 

42. Sham La! & Sons. 
Quula. 
Rangooa. 
Rdu:a/piadr', 
8iml4. 

48. Standard Book Stall, Club Comer. 
44. The Curator, Government Book Depot, Burma. 
45. J. Ray & Sons, 48 K & L, Edwardea Road. 
46. Oxford Book & Stationery Co. 
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.PREFACE 

THE WORK OF THE SURVEY OF INDIA 

This department is primarily responsible for o.ll topographical surveys and 
explorations, for the ml\intenance of geogrnphicaJ. maps of the greater part 
of Southern Asin., and also for geodetic work, which includes 

The main trigonometrieal framework. ex~nding in some cases far beyond 
the frontiers of India, and. control networks of precise levelling based on 
ti.dal observatories; 

Tidal predicnons, and the publication of !ide tables for forty ports between 
Suez and Singapore; 

The magnetic survey; 
Astronomical, seismographic, and meteorological observations at Dehro. 

Dlln· 
G~odetic inl'estigationa of an international character, for which India, by 

its position between the greatest highlands of the world and a deep ocean 
extending to the Antarctic, enjoys a .unique advantage. 

Indian geodesy has disclosed by far the largest known anomalies of gravi­
tational aUra.ction in the earth's crust, which ha\•e led to some of the moat 
important develo-pments of modern geodetic research. The Great Trigona· 
meirioal Survey of India enjoys an international reputation for contnDutions 
to estimates of the size and exact sbape of the earth, on which depend ulli· 
mate]y the cnlcu]ations of ostronomy and some important data in physics. 

S'U11'1Jcy progra11W'M.-In the past this department ·~;ed-1;o carry out the 
large scale revenue surveys for most of India, and wns still conducting this 
work for Central and Eastern India. and Burma in 1906. 

In 1905 however all revenue surveys were handed O\'er to the Provinces 
concerned, in order to concentrate the energies of the department on a com· 
ple&e new series of modem topographical maps on the l-inch to 1 mile scale, 
whieh it was hoped lo complete by 1930. 

Owing to rekenohment and the war however, little more than half thia 
programme has been oompleled, in spite of lhe redoclion of the scale of &DrVey 
for the less important areas. 

New surveys coyering an area. about equa.l to that of England o.re carried 
out every year, but the maps of nearly hnlf the country are -still very old and 
revised only roughly from information rather perfunctorily supplied by local 
ofBoials; these old maps are also about two miles out in geograyhieal posi· 
tion, being based on a. longitude of Mn.dms determined in 1810. 

Owing to the serious financial situation of tho country last year, drastic 
economy and reorganisation of the Survey of India waa enforced, in consequenee 
of which tho completion of the first modem survey of lhe whole of India will 
not now be possible before 1950. 

Large sctilt~ surveua. Surveys and records of international, atn.te, and 
provincial boundaries have always fanned an impor1n.nt item of topographical 
work, and in recent yea.rs numerous Guide Maps for importans cities and 
military stations have been published, where tho l-inch to 1 mile scale is quite 
inadequate. 

Miscellaneous. While expending on topographical and geodetic work all 
funds allotted by Imperial Revenues, the department is steadily developing the 
poUcy of aiding local surveys on payment by those concerned, such as 

Forest; and eantonmenti surveys; 
Riverain. irrigation, nilway. and city surveya; 
Surveys of tea gardens, mining areas, &c~ with such control levelling as ;. 

neeeasary for these operations. 



Aclmini•lralive uoiamne. is also given and exoouilve oJilo"em ienl in a.ici 
of the revenue 11111'veya of vorions Provinces and Stales. 

The Printing Ofliees at Oe.loutta and Debr& Dlln do much work for otbar 
Govermnenl departments, ouch as prinliDg special maps, illustmlions for 
ArcbllologiceJ Reports, and eJ1 diagr&Dls for patents. 

The MalhematieeJ Instrnmenl Office of this deparlment assists eJl Govern· 
manl dsparlmenls as well as non-e11!eieJs by mainl&ining a high elandard of 
instrwnenl&!eqnipment, especially opliie&l, and by manufacturing and repairing 
inslrwnenls which would otherwise have lo be imported from abroad. 

Mililaru. The deparlment is &lse> responsible fur eJ1 8111'Vey oparetions 
required by the a.rmy, and is in a position to meet the rapidly increasing. 
complexity of modem milllary requirements, espccie.lly in air 8111'Vey. . 

In view of ita high military importance, air 11111'VeY work for civil purposes 
is receiving all possible encouro.gement and assistance, and the latest methods· 
of mapping from pholographslaken from the ground are being studied experi· 
msntally. . · 

4""'"'1ralion is by the Surveyor Genar&l Under the Educalion, Rea.ltb 
and Lands Departmeoll>f the Government of India. . 

The Headquarters Office is at O&lcutla under the Assistant Surveyor 
General, and there are four Directors, one for the Map Publication and other 
technic&! offices al O&lentta, and three for three of the 1!ve Survey of India 
Circles into which the country is divided; the ether two Circle areae (covering­
Burma and South India) are administered pereoneJly by the Snrveyl>l' 
Generol. · 

Of tho throe Circle Directors, one also adminislere the Geodetic Branch al 
Dobra Dtln in addition 1o hie lopographie&! survey Oirole, 
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SURVEY OF INDIA 

GENERAL REPORT 

1931 TO 1932 

From lst october 1931 

'l'o SOth September 19SS 

INTRODUCTION AND SUMMARY. 

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

General RdpO'I't. 
Geodeflic Report. 

Map Publication and Office Work Report. 
·The first two are for the survey year ending 30th September, while 

the last is for the financial year up to 31st March. 
The Map Pu,blicaticm Report contains all the INDEX MAPS showing 

the progress of map publica~ion on all scales, with reports on publication 
and issues, printing and drawing, and of such offices as the Mathematical 
Instrwnent Office, which have to conform with the financial year. · 

The Geodetic Report includes full details of all scientific work. 
This General Report only gives brief abstracts of the above (vide 

Abstracts II and III in the Table of Contento), but gives complete 
reports of the survey operations of the ordinary field parties and 
detachments. Abstracts I and IV (vide Table of Contents) summarize 
these latter reports and enable the render to look up such portions as 
may concern him. 

The Index Map appearing at the end shows the progress of 
modern topographical surveys and compilation. Maps of sorts are of 
course available for all parts of the· Indian Empire, but some of 
them are very old, and all previous to 1905 were based on the old 
longitude of 1815 (which was over 2 miles out) and are therefore ex-
cluded from the Index Map. · 

2:. General. Brigadier R. H. Thomas, D.s.o., on return from 3 
months' leave, resumed charge of the office of Surveyor General from 
Colonel R. H. Phillimore, n.s.o., on 22nd November 1931. 

His Majesty's Secretary of State for India bas been pleased to sanc­
tion, as a special case, the extension of the service of Brigadier Thomas, 
p,s.o., as Surveyor Geqeral of India u~ to the 31st March 1933, 



INTBODUOTION AND SlJMMABY. 
2 

. t S 6 or General was filled by Major R. S. 
The post of A8818t~ 3 ~ Y 1932 and thereafter by Major H. R. C. 

Wauchope, o.B.E., I.A., upto r ay ' . 

Meade, u. t f the Department for the past financial 
s. The total oehos 19~2 compared with that of previous years, 

year ending 31st Mar ' 88 
. . 

was as follows: 

11929-80 l _l~B0·81 l. 1931-32 l RE~. 
&. . .s. .. Bs. 

65,06,885(a) · 60,98,804(b) 48,06,113t (a)Includi&J 
Gross aotual oosl ... Ba. 4,4.4, 

for English 
Dedu-' recoipls and mdlls 24,'19,158 28,81,869 14,50,966t Chnrgeo (High 

~s;~ 
loss or gain by 
exchange. 

(b)Includia3 
Rs. 2,99,16 
for do. do, 

.. 

• ' 

Nell actual oharges ... 40,27,177 87,67,485 33,55,147 t tThe,. figotea 
are not :ftDaL 

Total """ of survey of 
Square miles, Square miles.j Square miles. 

rJI kinds compleled durin g 
lhe year. 

61,107 61,678* 37,924* *viae page 27. 

4. Organization, The whole area of India and Burma has _been 
re-divided for the purposes of the Survey of India in to three Cucles 
and two independent parties, the latter under the direct control of. the 
Surveyor General. The limits of these as revised are shown by blue lines 
on the index map at the end of the book. · 

In order that civil. administrations and the public may know which 
Director to address on survey matters, a list of Provinces and States 
comprised in each Circle is given in the 'loose slip containing · Survey 
Notices. · 

&t.-~t.-Prior to the economy campaign the :qepar~ment 
was admm1stered by the Surveyor General, assisted by the As818tant 
Surveyor General and seven Directore in administrative charge of (a) 
five topographical Circles (b) the Geodetic Branch and (c) Map 
Publication Branch. 

When the severity of the financial crisis was realised, it was found 
necessary to curtail severely the expenditure of the Dep4rtment, and the 



INTRODUCTION AND SUMMARY. 8 

retrenchments effected as a result of the proposals advanced by the. 
Surveyor General were as follows:-

Directorate. 
Units controlled by 

Director before 
retrenchment. 

Changes mder retrenebment 
proposals. 

Fronner 
Simla. 

Circle. "A" Company. "E., Com· No change. 
p~my, No. 28 Party, No. 18 
Party 8Ild No. 6 Drawing 
Ollioe. 

Oentral Circle, Nos. 1 and 6 (Topographical) 
Mussoorie. and 20 (Cantonment) Par­

ties and No. 8 Drawing 
omee. 

Ea.fd.ern Circle, 
Shillong. 

Southern Circle, 
Bangruore. 

Burma Circle, 
Maymyo. 

Geodetic Branch, 
Debra DliD. 

Map Poblicalion 
Office, Calcutta. 

Nos. 4, 9 and 12 (Topogra­
phical) Parties and No. 6 
Drawing Office. 

Nos. 6, 1 and 8 (Topographi­
cal) Parties and No. 4 
Drawing Office. 

Nos. 10 and 11 (Topographi­
cal) and No.· 21 (Forest) 
Parlies and No.1 Drawing 
om ••. 

Nos. 18, 14, 15, IV, 19, Com­
puting and Tidal Parties, 
No.2 DrawingOffice and No. 
16 Party (which inclndad 
tbe Pholo.-Zinco. Office), 

No. 1 Drawing Office, the 
Photo.-Litho. Office· and the 
Map Beeord and Issne 
Office, the Engraving Office 
under the direct control of 
the Director, and the Mathe­
ma.ticnl Instrument Office 

. under a speeialisl officer. 

Circle logotb&r with ito direotoralo 
1md Drawing Office abolished. 

Nos. 1 and 20 (Canlonmont) Parties 
transferred to the Geodetic Braneh, 
and No. 5 Party to tbe Eastern 
Circle. 

No. 9 Parl;y abolished and replaced 
by No. 6 Pari;y traneferred from 
Central Circle. 

Circle, direclorale and unita abolisbed, 
excepting No. 6 Party retained 
under the administration of the 
Surveyor .G,enerol. 

Circle, direclorate and unita abolished, 
excepting No. I 0 Party retained 
under tbo aolministralion of the 
Surveyor General. 

Nos. 18, 16, 11 and 19 Parties abo­
lished. Pholo.-Zinco. Office lrans­
ferred to Computing and Tidal 
Party. No. 1 Party and No, 20 
Parly (reduoed to tbe slalus of a 
Detachment) transferred from 
Central Circle. 

No change. 

The following changes have therefore taken place:-
(1) Circle Directors and Drawing Offices are reduced from six to 

three. 
The office of the Director, Central Circle, was amalgamated 

with that of the Geodetic Branch, with effect from let March 
1932, the post of Director being kept in abeyance and 
Lt.-Col A. H. Gwyn, who was officiating in that post, 
reverting to his substnntive appointment of Superintendent. 



IN!rRODUOTION ANJY BUIIIMAB~. 

· The posts of Directors, Burma and Southern Circles have bee~ 
held in abeyance with effect from the 1st and 13th April 
1932, respectively, the latter from the date o~ Lt.-Col. L. G. 
c th ait's proceeding on leave out of -India.. Lt.-Col. R. 

· F~~!er,w who was officiating as Director, B~a Circle, reverted 
to his substantive appointment of Supenntendent from 1st 

April 1932. C d 
The Drawing. Offices attached to the Bunna, entral an 

Southam Cireles were abolished. . . 
(2) Topographical Parties have been .reduced. from ten to SIX. 

(3) No. 21 Burma Forest Party has been abolished. 
(4) No. 20 (Cantonments) Party has been reduced to the status of a 

Detachment. 
(5) Geodetic Parties-have been reduced from six to three. 
Retre-nchme-nt of perecmnel.-Establishment cadres have been reduced 

as follows:-

Class !-directly recmited officers (military 
officers and Dr. J. deGraaff Hunter). 

Sanctio'lled. 
cadre. 

52 

11 
7 

Class !-promoted from Class II 
Miscellaneous gazetted appointments (techni-

cal). 
Class II ... 
Upper Subordinate Service 
Geodetic Computers 

Lower Subordinate Ser'Vice 
Inferior Servants ... 

... 80 
.... 113 

12 
Approa:imate 

Original 
sf/re'ngtk. 

2100 
6100 

Bed'UOild 
strength. 

30 

6 
7 

56 
64 
6" 

Approa:imate 
Beduod 
strengtk. 
1550 
3250 

The above changes in organisation are based on the echeme of 
retrenchment adopted by the Government of India subject to the sanction 
of the Secretary of State. Under that scheme, which will come into full 
operation with effect from the 1932-33 budget, the netli expenditure of 
t~e Survey of India !Jas been limited to Rs. 21!- lakhs against the sanc­
twned grant of Rs. 41! lakhs nett for 1931-32. 

The above figures show how hard the economy campaign has ~t 
the ~urv?y of ln~a, harder perhaps than any other Department in India, 
leavmg tt practically only on a mainlienanee basis. The Surveyor 
General feels that moat deserving of sympathy are the many individual 
Gove"!ment servants with family responsibilities, who have spent ma~y 
years lD Government service, and have now to be retired eompulsonly 
for no specific fault of their own. 

5. . N otabl.e events of the Survey year were as follows:­
Tnangulat•on.-The ray from Malik Surindra H. S. to Choto-i-jik 

H.~·. (80 miles) ob~erved this year by No. 15 Party in the Diilbandin 
M?ndtonal Sertes, IS the longest ray in the annals of Indian primary 
trmngulation. The triangle M!Uik Surindra-Saliimbek-Choto-i-jik has 
~n area of 2,000 square miles and ~ spherical excess of 26". 
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Bowndwry SWMJey.-
THE PERSO-BALUCH BOUNDARY PARTY was formed in 

February 1932 with the following personnel for special survey work on 
the Perso-Baluch Frontier:-

Captain Bomford, R.E., Superintendent in charge. 
Mr. Khushal Khan, Sub-Assistant Superintendent. 
Surveyors Muhammad Akram and J,lian 1\Iuhammad. 
The Party was under the direct administration of. the Surveyor 

General and was disbanded from the 25th May. 
. 1,900 square miles of practically unsurveyed country were trio.ngula­
ted and 2,880 square miles surveyed on the i-inch scale, and copies 
of the map were supplied to the Persian Government by October 1932. 

THE AFGHAN BOUNDARY PARTY was formed under the 
administrative control of the Director, Frontier Circle from the 23rd 
June, for survey work entailed by the demarcation of the lndo-Afghin 
boundary in the vicinity of Arnawai, Chitra.l, and consisted of:-

Captain Crone, R.E. 
Surveyor Fateh Muhammad Khan. 
15 Survey Khalasis. . 
They left Peshawar on the 24th June and proceeded by the Lawarai 

Pass to Arnawai, and met the Afghin Boundary Commission there 
on the 1st July. 

21 square miles of boundary survey on the 4-inch scu.le and 264 
square miles of reconnaissance and ground photography for photo-survey 

. on the l-inch and 2-inch scu.les were completed by the 11th July, and the 
Boundary Party returned to Murree and was disbanded on the 16th 
July. 

Thanks to the courtesy of the Afghiin delegates, Captain Crone was 
able to visit Busar Gat, a point 11,700 feet high in Afghan territory 

. west of the Kunar river, and to proceed down the Kunar Valley as far 
as Niiri; this enabled him to link up his survey work with that carried 
out by Colonel (later Sir Thomas) Holdich in 1895. 

SYRIA-TRANS-JORDANIA BOUNDARY.-At the request of the 
Government of 'lriiq three surveyors were placed on deputation with 
them for about seven months from December 1931, for work in 
connection with the survey of the frontier between Syria and Trans­
Jordania. 

The Government of 'Iriiq have expressed their appreciation of the 
excellent work done by them. 

SWAT BOUNDARY.-Surveyor Ghulam Muhammad, who retired 
from the Department on 1st November 1931, was re-employed by the 
Deputy Commissioner, Haziira, in carrying out a survey of the disputed 
boundary between the territory of the Hasanzais and the Wali of 
Swiit near Bayosar. 

The officer on special duty under the Deputy Commissioner, Haziira, 
writes:-

"Ohulam Muhammad accompanied me to the Tribal Territory 
"and has done splendidly". 
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TRIPURA STATE BOUNDARY (page 67).~The settlement ?f the 
Gaurangala Sibpur boundary dispute between Tnpura State and Tippera 
district of Bengal was carried out by Mr. G .. C. Aggarwala, B.A., Sub­
Assistant Superintendent, who ran a trav~rse · bne along ~he _boundary 
and prepared a plot on the 16-inch=1 mile scale for relaymg m accord-
ance with Mr. Roe's award map of 1850. · 

The boundary was accepted by the representatives of British India 
and Tripura State and it was arranged that pillars should be erected on 
the line demarcated. 

Exploraticm.-
Surveyor Muhammad Ayub Khan accompanied .Sir Aurel Stein on 

his latest archreological exploration through Persian Baluchistan from 
the Makran Coast to Kermiin. Before proceeding to Persia, Sir Aurel 
Stein carried out some archreological work in the neighbourhood of 
Jhelum and established the site, at Jaliilpur; 30. miles south-west 
of Jhelnm, of the grave of Bucephalus· the famous horse of Alexander 
the Great. 

Khan Sahib Afraz Gul Khan, ·Who was on leave pending retirement 
from the department, was pennitted to join Dr. de Terra's expedition to 
Eastern Ladiikh in May 1932, during which he surveyed approximately 
4,600 square miles on the !-inch scale in sheets 52 J, K, N and 0. 

THE BRITISH KAMET EXPEDITION of 1931 succeeded, in 
addition to reaching the summit of Kamet (25,447 ft.), in reconnoitring 
86 square miles of partly unexplored country in the Arwa valley on the 
half-inch scale, which has now been incorporated iri the new maps of 
that area. 

This reconnaissance was not carried out by trained surveyors; and 
portions of i~ differ. so radi~ally £tom the existing surveys, carried out in 
1878, that m ordmnry t1mes 1t would have been incumbent on all 
conce:ned t? settle the matter by a deliberate survey, a course which 
financml stringency unfortunately does not pennit at present. 

Surveys in Tribal Terr.itwy.-
"A" C ' Id · . om_pany s . summer. :fie season durmg 1931 in North-West 

Frontier P~vmce Tr1bal_ Terr1tory and the Gilgit Agency brings to a 
close the Bll<th successiVe season in the mountainous country on the 
North-West Frontier. The country surveyed during 1930-31 included 
many peaks of over 23,000 feet, amongst them Nanga Parbat 26,620 ft. 
Most of the officers and surveyors have served in these areas throughout 
the whole period, under unusually trying conditions. 

. Two surveyors of No. 10 Party, working on the Upper Chindwin 
~~ver, were able to penetrate the tribal territory of headhunting Nagiis, 
ymg on the_ Assam-Burma boundary, and survey on the l-inch scale 

540 square ~1les of previously unmapped country (page 71 ). . 
W ExcerCU!es and .Manll!uvres.-Captain Angwin; n.E., attended the 

estern C~mrnand Staff and Signal Exercise in May 1932. 
whic~~~E~Ctern Command Divisional Exercise of October 1932, with 
cancelled 

0 
• omptoanthy were to have co-operated, had unfortunately to be 

wmg e prevalence of cholera. 
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.AM- ,.lurvey.-Two methods of mapping from air photographs, re· 
cently evolved· and developed in India, l\re described in the appendices of 
this Report. The first is specially applicable to mountainous inaccessible 
areas and the second to deliberate large-seale surveys in flat country. 

In addition to the air survey by No. HI Purty (pages 52-53), an area 
of 951 square miles in the United Provinces was resurveyed from air 
photographs on the l-inch seale (page 11). 

Deputaticm antl instruction of ojjicers.-
Dr. J. deGraaff Hunter, M.A., sc.n., F.Inst.P., was placed on 

deputation as delegate to the 2nd Conference of Empire Surveyors held 
in England in July 1931, at which the following papers from officers 
of the Survey of India were read:-

(1) "The l!ly-out of geodetic triangulation und the intervals 
between base-lines and Laplace points", by Dr. J. 
deGraaff Hunter, lll.A., SC.D., F.Inst.P. 

(2) "Cadastral surveys by air photography in India", by 
Colonel R. H. Phillimore, n.s.o. 

(3) 11 Rectruigulation surveys for irrigation projects", by 
Lt.-Colonel J. D. Campbell, n.s.o., R.E., and Lt.-Colonel 
A. I:J;. Gwyn, I.A. 

(4) "Map reproduction in the tropics'', partly contributed by 
Major T. M. M. Penney, R.E. 

Dr. Hunter submitted a report on the Conference to the India Office, 
and the following is an extract from the letter of acknowledgment 
addressed by the Under Secretary of State for India, Economic and 
Overseas Department, to Dr. Hunter:-

. "The Secretary of Stat<> desires me to convey to you his 
"appreciation of the valuable services rendered by you as 
"delegate". . 

Major H. R. C. Meade, I.A., during his lea\•e visited the War Office 
and Southampton Ordnance Survey Offices in August and September 
1931, and his "Notes on air survey and map publication in· England in 
1931" were published l~ter as n Departmental Paper, with a foreword and 
additions incorporating Indian experience by Captain Crone, ·n.E., Officer 
in charge, No. 18 (Air survey) Party. 

Captain D. R. Crone, R.E., was placed on deputation during his home 
leave in 1931-32, and visited the War Office and Southampton Ordnance· 
Survey Offices and various instrument &c. makers in England, as well as 
the Survey Institute at Flums, Switzerland, with a view to studying the 
latest air survey developments. 

Lectwres.-At .the request of Western Command, Captain Angwin, 
n.E., delivered " lecture. ou "Surveys" to the Command Intelligence 
Course at Quetta on the 23rd April, about 25 officers being present. 

At the request of 0. C. 31 "Squadron, R. A. F., Captain Angwin, 
R.E., delivered a lecture on "Surveys and 1\lnps" to about 60 R. A. F. 
Officers and men at Quetta on the 23rd July . 

.Adventures and Oasualties.-The Surveyor General records with 
deep regret the death of the following officers:-
. Captain D. M. Burn, B.E., formerly in the Survey of India, who was 

killed climbing in Kashmir on 12th August, 1932. · 
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Captain W. A. J. Coldstream, I.:M.s., who was ~e son of Colonel 
W. M. Coldstream, c.I.E., R.E., late of the S_urvey of Indlll, and who se~ved 
88 Medical Officer to "A" Company durmg the Dir, Swat and Chitral 
Surveys, and was murdered at Peshawar on 22nd July, 1982 .. 

Two deaths occurred in No. 12 Party among the khalas1s, one from 
cholera and the other from dysentery (page 68). 

For the first time khalasis recrUited in Hazilribigh were repatriated 
from Burma after th; 1931-32 field season overland vid. Manipur, ins~ead 
of by sea vi4 Rangoon and Calcutta, with a considerable saving to 
Government (page 72). 

As the result of a dug-out capsizing in a rllpid in the Upper Chindwin 
River on 2nd June, one khalasi was drowned and three surveyors of 
No. 10 Party lost the whole of their kit (page 72). 

During the field season No. 12 Party had to work in the very un­
settled area near Camilla in East Bengal. Progress was held up con­
siderably, but the only untoward incident was the theft on the 11th April 
of the whole of a squad's monthly pay (page 68). 

Distimgvlisked visitors.-Lt.-General H. H. Maharaja Sir Bhim Sham 
Shere Jung Bahadur Bana, G.c.s.I., G.C.:M.G., K.c.v.o., Prime Minister and 
Commander-in-Chief of N epii.l, visited the headquarters offices in 
Calcutta on the 7th January 1932. His Highness subsequently wrote 
a very courtequs letter to the Surveyor General expressing his apprecia­
tion of the visit and requesting that his hearty thanks be conveyed to 
Colonel Phillimore and the other officers. · 

Mr. George Phillips of George Phillips & Sons, publishers of Atlas 
maps, visited the Map Publication Offices at Calcutta on the 22nd January 
1932. 

6. AJ?~reci~tions.-The following is an extract from para. 11 
of the Admm1strat1on Report by the Chief Engineer Irrigation Works 
Punjab, for the year 1930-31 :- '· ' 

"The Survey of India continued to mak;e very satisfactory 
"progress on the surveys in connection with Bhakra Dam 
"project." 

Mathematic~ ln~ent O.ffioo.-The Superintendent received the 
~auks of the Bndge El!gmeer, Bengal-Nii.gpur Railway, for manufactur­
m~ two R;otary Record1ng Dellectometers of an entirely new type for 
bndge-testtng. 

7. Personnel.-Casun.lties, retirements, &c., were as follows:-
. ~lass I Officers.-Major G. Lennox, I.A., Messrs. S. S. McA'Fee 

Fteldmg, ~· P. D. Morton, J. H. Williams and P. A. T. Kenny retired. 
Captn1n W. G. Irvine-Fortescue M.c. R.E. reverted to milita.-v 

employ. · ' ' ' -, 

Maso~t.-~olonels L. C. Thuillier, I.A._, L:G. Crosthwait, I.A., Major Kenneth 

t t
·' .c., B. E., and Mr. H. B. Stmons were !!"ranted leave preparato.-v 

o re trement. " . -, 

Oxfo ~~atr. Mas.~n took up the appointment of Professor of Geography, M" n1~vers1 y, ll newly created chair, from 2nd May 1932 · 
Photo :Uili:'Om Gauf!ed ~.lfiee'rs.-Mr. C. F. Oddy, Manag~r, Photo., 
· • · ce, was_ mvalided, · . 
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Ola8s II Officers.-· Messrs. S. F. Norman, J. C. C. Lears, J. H. 
Johnson, R. C. Hanson and.Abdul Karim, B.A., retired. 

Mr. D. H. Luxa died. 
Mr. D. D. Aggarwala, probationer, waa discharged. 
Messrs. A. M. Talati, L.O.E., A. B. Hunter, E. M. Kenny, P. N. Sur, 

L. B. Fitzgibbon, F. B. Kitchen, Munshi Lal, C. 0. Picard, H. T. Hughes, 
H. H. P. Butterfield, G. A. Norman, 'M.B.E., M. S. Ganesa Aiynr, A. V. 
Dickson, S. R. Kelkar, S. R. Gupta, S. M. Murtaza, Khan Sahib Afraz Gul 
Khan, and D. N. Vasudeva, were granted leave preparatory to retirement. 

Upper Subordi'l?-ate O.fftcers.-Rai Sahib Ram Prasad and Messrs. 
Imam Din, U. Pe, A.T.K., K.S.K., o.ll., Bansi Ram, C. C. Biswas, Saiyid 
Budhan, Ba.ldeo Bihari La.! and Sluidi La.! Dube retired. 

Mr. P. B. Roy died. 
Khan Sahib Md. Husain Khan and Messrs. P. S. Veugusvami, 

Md. Husain, S. 0. Mukherji, L. D. Joshi, D. R. Vohra, R. Bhamba Ram, 
O.H., Sajawal Khan, O.H.; Jagannath, V. R. E. Nayadu, Abdul Majid, 
D. S. Gandhi, Abdul Karimi, M. L. Roy, Md. Siddik, Iltifat Husain, 
Ahmadullah Khan, L. M. Ga.nguli, R. C. Ray, S. N. Mitra, D. M. Das, 
T. N. Sharma, B.A., Md. Kudratullah Khan, R. K. Bhattncharji, B.A., 
K. N. Joarder, B.A., Quadir Dad and Hakdad Khan were granted leave 
prepa.ratory to retirement. · 

Ten probationers recruited in 1928 were confirmed, and eight proba· 
tioners recruited in 1930 were discharged. 
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I -ABSTRACT OF SURVEYS IN EACH PROVINCE 
' . AND STATE. 

s The prime duties of ihe Survey of India are geodetic, topog.ra-
bica.l 'and geogra.phica.l, but the department is also developing co-op~ration 
~th local survey agencies, with a view to mutual economy, and IS now 
doing a considerable amount of miscellaneous outside ~ork on po.yment, 
besides advising and BSsisting Provincial Governments With local and settle-
ment surveys as required. 

1 The following abstract shows tfie nature and lo~ale of the fie d 
operations actually carried out by the Department durmg the past year, 
grouped under the following sub-heads: . 

Air Surveys. 
Exploration. 
TopOSl'&phicol Surveye, 
Forest Surveys. 
Cantonment and Oily Surveys. 
Cadastral Surveys. 
Railway Surveys. 

Riverain Surveys. 
Boundary Surveys. 
Geodetic. 
Framework. 
Levelling. 
Miscellaneous. 
Training. 

9. N. w. F. Province. . 
Air BWI'Veys in Tir4h and Mohmand Tribal territory (p. 53). 
Topograpkicat B'lln"VB?/B in the Peshawar and Haziira districts (p. 51). 
Fm'1116'1110'1'k. Triangulation in the Peshawar district (p. 51). 

10. Baluchistan. 
Topograph.icat BW1'11B?/B. Guide map of Quetta on 1/25,000 scale 

(pp. 51, 52). . . 
City B'lllr'lleys. Corrections to the 16-inch map of Quetta Civil Station 

(pp. 51, 52) .. 
Geodetic. Fourteen stations of Primary Triangulation were observed in 

Baluchistan (Dilbandin Meridional Series) (p. 15). 

11. Punjab, Punjab States and Delhi. 
Topographical BWI"'Ieys in Lahore, Ferozepore, Lyallpur, Montgomery, 

Multan, Jhang and Rawalpindi districts (pp. 50, 51); and in Faridkot 
and Kalsia States (pp. 53, 54). 

Reviaion 8W1'11eys. In Delhi Province and in Gur"aon and Rohtak 
districts (pp. 56, 57). " 

FramewO'I'k. .Tri~ngulati?n in Delhi Province, in Hissiir, Karnii.l and 
Rohta~ dist~ICts and In Dujii.na, Jind and Patiila States (p. 54). 

'Iraversmg and rectangulation in Delhi Province, in Gurgaon, 
Hissar and Rohtak districts and in Dujiina, Jind, Lohii.I'U and Pata udi 
States (p. 54). 

LeveU~ong: Terti~ry levelling in Ferozepore, Hissii.r and Luahiiina 
districts and tn Fand~ot and Kalsia States (pp. 53, 54). 

~econ~ary l~velli?g for the B.hakra Dam Irrigation Project in 
Delhi. Pro~c~, m HIB~ir, Rohtak, Ferozepore, Karniil, Ambila and 
Ludhiiina. districts and m Jind, Patiiila and Niibha States (p. 7 4). 
. Tertt~ry p~rtallevelling from N. to S. and check-levelling of 

Bmgle tertiary lines from E. to W. in Baiiawalpur State (p. 74). 
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' · . 12. Rii.,iputana Agency, Ajmer-Merw&.ra. a.nd Bik.a.n~r. 
Topographical, B'IIIMieyB in Ajmer-Merwiira Province and in · Biindi, 

Jaipur, Jodhpur, Kishangarh, Liiwa, Shiihpura, Tonk and· Udaipur 
States (pp. 56, 57). 

FTamework. Triangulation in Ajmer-Merwiira Province and in Bikaner, 
Jaipur, Jodhpur, Kishangarh, Shilhpura and Udaipur States (p. 57). 

Travereing in Jodhpur State (p. 57). 
Levelli'llg. Tertiary levelling in Jodhpur State (p. 57). 

13. Central India Agency a.nd Gwalior. 
Geodetic. Gravity at one station (p. 15). 

14. United Provinces . 
.A VI' 8'1111"Veys. Resurvey in Hardoi, Kheri and Sitapor districts (page 14 

of 1931-32 Map Publication Report). 
Topo!J'I'aph.ica.l 'l'Wisio'l! swrveys in Aligarh, Bulandshahr and Meerut 

districts (pp. 56, 57). 
Ca'lltowme'l!t swrveys in Almora, Lansdowne, Riin!khet and Roorkee 

(p. 58). 
City 8WI"'Ieys in Jhiinsi (pp. 57, 58). 
Geodetic. Gravity at thirteen stations (p. 15). 
Fromework. Theodolite and plane-table height traverse in Ballia district 

(p. 64 ). 
15. . Central Provinces. . 

Topographica.lsWJ'1Jeys in Biiliighiit, Bhandiira, Bi!iispur, Drug, Mandla and 
Raipur districts, and in Kawardha, Khairiigarh, Chhnikhadiin and 
Niindgaon States (pp. 65, 66). 

Forest BWJ'1Jeys. Some reserved forests in the South Mandla, North Raipur 
and Biliispur Forest Divisions were included in the ordinary survey 
(pp. 65, 66). . 

Geodetic. Gravity at eleven stations (p. 15). 
FTamework in Chanda, Drug, Biliispur, and Raipur districts and in 

Kawardha, Niindgaon, Raigarh, Sakti, Siirangarh, Kiinker and 
Bastar States (p. 66). 
16. Bombay Presidency, States of Western India and 

Baroda. 
Topographical8WI"'Ieys in North Kanara district and Goa (pp. 59, 60). 
Geodetic. Gravity at five stations (p. 15). 
Levelli'llg. Secondary levelling for the Lloyd Barrage Irrigation Project 

at Sukkur (p. 14). 

17. Hyderabid. 
Geodetic. Gravity at two stations (p. 15). 

18. Madras Presidency and Madras States. 
Topographical II'U'T'Veys in East GodAvari and Vizagapatam districts 

(p. 59). 
Geodetic. Gravity at four stations (p. 15). 
FTamework. Triangulation in Ganjiim and Vizo.gapatam districts (p. 60). 

19. Bihlir and Orissa. 
Topograpkical BWMieys in Balasore district and in Mayt!rbhanj State 

(p. 63). 
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SpeciaL FO'I'Ul 8WI't!eys. Several reserved forests in· Sambalpor district 
. (p. 64). 

Geodetic. Gravity at six stations (p. 15). 
FramewOTk. Triangulation for connection of boundary traverse of 

reserved forests in Sambalpur district (pp. 63, 64}. 
Theodolite and plane-table height traverse in Gaya, Muzaffarpur, 

Patna, Siran and Shihibii.d district& (p. 64 ). 
Levelling. Secondary levelling for the Bihiir and Orissa Flood Area 

Irrigation Project in Balasore, Cuttack and Puri districts (p. '1'4 ). 
20. Bengal Presidency and Sikkim. 

'l'opograph.ical 8WI'f!eyS in Midnapore and H owrah districts (p. 63 ), in 
Tippera and Noiikhii!i districts and in Tripura State (p. 66). 

Cantonment surveys in Jiiliipahir and Lebong (p. 58). 
Geodetic. Gravity at four stations (p. 15). 
MieceUaneous. · Boundary of Tripura State (p. 6'1'). 

Fixing of wireless mast at Chittagong (P.. 6'1'). 

21. Assam and Bhutan. · 
'l'opograph.ieal 8WI't!eys in Ciichar, Sylhet and Lnehai Hills districts and 

in Manipur State (p. 66).. · · . 
Forest surveys. Some reserved forests in the Cachiir and Lushai Hills 

Forest Divisions were included in the ordinary survey (p. 68). 
Cantonment surveys. Revision survey of Shillong Cantonment (p. 62). 
Framework. Triangulation in Luahai Hills district (pp. 67 -68). 

22. Burma. 
'l'opograph.ica! surveys in Chin Hills district (p. 66) and in Upper 

Chindwin district and tribal area (pp. 70, 71). ' 
Fram.eu;OTk.. Triangulation in Chin Hills district (p. 70), and in Upper 

Chindwm and Shwebo districts (pp. 70 71 72). · 
Traversing in Upper Cbindwin district

1
(pp: 70, 71) .. 
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23. General-_'Besides geodetic work, the Director, Geodetic 
Branch, administers at Debra Diin No. ?J Drawing Office, the Forest Map 
Office and a Printing and Photo-Zinco Office, whose work is reported 
in the annual Map Publication and Office Work Report, and also the 
following survey operations which are reported in other parts of the 
General Report:-

Le'llelling carried out in aid of special engineering projects, 
vide paras 124-125; . 
TopO(J'I'aphica,~ Swrvey carried. out by No. 1 PMty (paras. 69-73 ); 
Oantonment Surveys (paras. 74-77 and 94) carried out by No. 20 
Detachment. · 
T'l'aining School (now iii abeyance). 

·No. 1 Party and No. 20 Detachment were transferred to Geodetic 
Branch from 1st. March 1932. . 

The Publication and Stores Office was amalgamated with Computing 
and Tidal Party from 1st March 1932. . 

24. Geodetic.-Pnrely geodetic operations include­
Miscellaneous computations and research, preparation and publica­

tion of records, observatory work (astronomical, magnetic, seismological 
and meteorological); 

Important series of triangulation, geodetic levelling, precise lati­
tudes, longitudes, azimuths, and gravity determinations, in all parts of 
India; 

Prediction of tides at 40 eastern ports between Suez and Singapore. 
These geodetic operations are fully described in the annual Geodetic 

Report of the Survey of India, and the following is a brief abstract of 
the Geodetic Report for the current year (Vol. VIII), which includes 
complete index maps and detailed results. 

Geodetic Operations for 1931-32. 

25. Observatory Section.-Bi-weekly time observations with 
the bent.· transit were continued, an.d a record. of the longitude of Debra 
Diin was maintained by the reception of wireless time signals from 
Bordeaux and Rugby. 

· . Experiments have been made with the Transit and Astrolabe in 
the hope of eliminating the personal equations of the observers. An 
electric drive for one Transit bas been ordered from Messrs. Cook 
Troughton and Simms. · 
. . The latitude variation programme has been continued, the first 

year's results having indicated that a satisfactory degree of accuracy is 
being maintained. 

The usual magnetic, seismographic and meteorological· observations 
were undertaken. . 

Measuring tapes and other instruments have been standardized a11d 
11verhauled. 
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Observations of the heights of certain snow peaks have been made 
from Mnssoorie, in continuation of observations made 25 yeal'8 ago by 
Mr. Shaw with the intention of detecting any changes of height. The 
results sb~w no evidence of a systematic change in the height of the 
peaks. 

26. Computing O.flice.-The adjustment of the revised Mong 
Hsat series, obser1·ed in 1929-31, and its further extension to. the Great 
Salween series has been completed between its terminal stations in the 
Mandalay Meridional and Great Salween series. 

The rough graphical adjustment of minor triangulation in 1/M sheet 
39 has been completed and that of sheet 34 and Synaptical Vol. I/ A 
is in progress. · 

The triangulation from India and Burma through the Malay 
Peninsula to the Dutch East Indies and Philippine Islands has been 
examined to gauge the possibilities of a junction with Australia. 

Editorial work of a revised edition of "Himalayan Geography and 
Geology" has been undertaken by Sir Sidney Burrard and Dr. A. M. 
Heron, and it is now onder publication by the Government Press. 
The following publications have been printed at Debra Diin :-

(a) Geodetic Report, Vol. VII. 
(b) Professional Paper No. 27. 
(c) 'fr!angulation Tables of Auxiliary Tables, Part IV. 
(d) Trig. Handbook (Part I), Geodetic Triangulation. 
(e) Departmental Paper No. 14. . 
(f) ~ne Persian and 19 Indian triangnlation pamphlets have been 
compiled. Five new triangnlation pamphlets have been published 
and addenda to 5 existing pamphlets have been reprinted. 
Addenda to 10 levelling pamphlets and 18 lists of protected pri­
mary bench-marks have been compiled and published. 

b 
As a measure of economy, the number of geodetic computers has 

C~ecln reduced from 12 to 6, one of whom is attached to the Frontier 
1r e. 

Ad 27.B Tidal Section.-Automatic remstrations were continued at 
en asra, Karach · B ,.. Tri c' 1 1, ombay, Madras, Kidderpore, Rangoon, 

eon~i:~~ ed 8?d ~:lombo. In addition, observations ·on tide-poles were 
Pil k"t Drmg e. year at Bhivnagar, Chittagong and Akyab, and at 

a Th:r tideserters' Cree~ (Ran~oon River) up to 31st March 1931. 
by the Port : obB?:vat.ones at K1dderpore and Karachi were inspected 
observato t~~tles ID August and December 1931 respectively. The 
1932 and ry 8 ~dderpore was closed at its present site on 1st March 
March 19;;,opene at Garden Reach about 1 mile down stream on 17th 

The day and nhrht h 1 · db li d Shortt Island 0 th 0 . our Y VISUal observations at Chin i an 
from 1st May \ 9;

1 
nasa coast, taken by the Port Officer for one ye~r 

analysis and tid -tabi ~ave been reduced by the method of harmon1c 
time in 1934,. e es or these ports will be published for the first 

The "Tide-Tab! f th . 
completed ad es 0• e Indian Ocean" for 1933 for 68 ports were 

' vance copies of which for~ certain Indian ports had been 
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despatched in December 1931 to the Admimlty and the Hydrographic 
Departments of the United States and Japan. 

The prediction curves of the 40 Indian ports from Aden to Singapore 
for 1934 were run off on the predicting machine by February 1932. 

28. Gravity Observations.-( No. 14 Party).-Observations to 
determine the force of gravity were made at one station in Central 
India Agency, thirteen stations in the United Provinces, eleven stations 
in the Central Provinces, five stations in the Bombay Presidency, two 
stations in Hyderibii.d, four s.tations in Madras Presidency, six stations 
in Bihar and Orissa and four stations in the Bengal Presidency. 

A greatly increased out-turn was obtained by the use of motor 
transport. 

29. Triangulation.-( No. 15 Party ).-The programme consisted 
of the observation of the Dil.bandin Meridional series, which connects 
the Kalat Longitudinal and Makran Longitudinal series in longitude 65°. 

Twelve new stations were built and 14 stations observed at. 
Astronomical azimuths were observed at 5 stations and latitudes at 7 
stations. Work started at Dilbandin on November 2nd and obBBrvations 
were completed on January 14th, the weather being excellent through­
out. 

Wild Precision Theodolite No. 59 was used. It had been returned 
to the maker and thoroughly adjusted by them, and was in excellent 
order. The average· triangular error was o• ·71. 

The ray between Malik Surinda and Choto-i-jik stations (80 miles) 
is the longest ray in the Indian primary triangulation, and was ob­
served without any difficulty. 

30. High Precision ·Levelling (No. 15 Party).-During 
1931-32 no high preeiaion levelling was carried out. 
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III.-ABSTRACT OF MAP PUBLICATiON 
AND OFFICE WORK. 

31. Full Reports of the work of all drawing, printing, and 
miocellaneous offices of the department, with Index Maps showing the 
progress and present state of ma.p publication on various scales have been 
publiahed separately in the Map P-ublication and Office Work RepQrt for 
the financial year ending 31st March 1932. 

· The following extracts from the full Report show the progress of 
publications, issues, manufacture and sales. 

Table I (a)-Maps published at Calcutta, during the year 1931-82. 

. Revised 
New editions, Number of 

Value. Class of maps. Scale. publica- new edi- Copies 
Dons. lions a.nd printed. Rs. 

reprints. 

GENERAL MAPS. DopaTtmental. 

Maps of India Various 
.. ... ... 2 4 7,822 "11,026 

GEOGRAPHICAL MAPS. 
Southern Asia Series 
India and Adjacent Countri; 

1:2 million 1 2 970 2,842 

Series 1:1 million 2 20 7,940 18,378 
Carte Internation~l~ du Mond~ 1:1 million ... 1 500 1,000 
TOPOGRAPHICAL MAPS. 
Quartor-inch, Modern ' ... 1''=4 miles 16 84 - 28,358 85,586 

.. (Prely.) ... Ditto 1 16 7,445 11,783 
, (Provl.) ... Ditto ... 5 1,436 2,104 

H&lf-inch, Modern ... 1"=2miles 89 22 81,205 68,157 
Ono-inoh, Modoin 

(Prely.) 
... 1"=1 mile 160 182 189,069 2,91,144 

n ... Ditto 5 6 12,281 20,063 
n (Provl.) 

Old-Biyle mape 
... Ditlo ... 9 2,586 8,055 ... ... Various 60 12,680 18,058 

SPECIAL MAPS. - ... 
~...,..,._and Radius mapa ... 1"=4miles 4 7 12,885 26,887 C11y & Town Guide maps · 
Provincial mape ... "' Various 2 4 8,108 6,986 

Index mope ... 
... Ditlo ... 6 2,990 10,866 

Miscellaneous maps 
... Ditto 181 11 82,600 . 11,260 ... Ditto 61 62 67,036 8,221 

' ... .. .... 0 465,26 . • 
TotaJ. o js 35 856 

Mape ... 
E~wa-depaTmoenta!. 

Plans and~ ... Various 228 26 120,960 41,642 
Illuslralions ... Ditto 49 80 40,694 2,548 
Miscelianeoua 

... ... 66 2 81,102 7,220 ...... ... ... 24 21 87,178 8,881 ...... 
Total ---1 I 8621 79 279,9291 64,791 ······ 

Grand TotaJ. ... 7'76 480 '745,189 6,90,64'7 ······ 
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T-ble 1 (b)--Maps published at Dehra Diin. 

. New Reprints Number of 
Value, Claaa of mapa, Scale. publica- a.nd new copies 

Ba. tions. editions, printed. 

Departmental. 
Cantonment mapa ... Various 14 74 5,469 . .. 6,709 

Foreat mapa ... 
" ... 160 7.,449 10,100 . . 

Miscellaneous ... 
" . .. 85 14,609 4,186 

Total ... J 141 11691 ll'7,5ll'71 . 110,996 

Edra-tlep-tal. 
Mape. ... . .. Varioua 14 ' 91 46,800 10,281 

Plana and diagrams ... 
" 118 20 11,457 2,416 

Charla ... ... " . 1114 .. . 9,1188 6,818 

Forest mapa 4 67 6,408 7,281 -... 
" . 

Tota.l ... ... I , 845 1'78 '74,948 136,'791 

Gra.nd Tota.l ... ... 869 44'7 1,01,'7'76 4'7,'786 . 
. 

Table .I (o)_:Maps published at Bangalore. 

. 
New Beprinto Number of Value. Claoa of mapa. Scale, pub lie&· and new copies Ba. tioDB. edilione. prinlecl. 

DeptW!mental. ... . . . .. 
Guide mapa (Madura, 

Tanjore and Rumba· ... 
konam), a·=l mile 8 ... 800 ...... 

' Total' ... j aJ I 800 .. ... ... ...... 
E~trartlepartm.ntal. . . 

Forest mapa, H:yderibilcl 911==1 mile 88 ... ...... 886 
. . ... .. . .. 

Foreal mapa, lll:yaore ... Varioua 16 1 1,045 '162 . .. . .. . . .. 
Private Estates ... " 

18 ... 161 2,174 

Plana ·ana· diagrame ... . .. 10 1 8,076 1,000 ... .. 
' Total .... '17 ll 4.ll'7Ja 4, '7'72 ... 

-

Grand Total . ... f aoJ 
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·Table I (d)-Maps published at Quetta .. · 

New Reprints Number of ·Value. . 
·Class of maps. Scale. publica· and new copies Ra. liODS •. · editions. printed. 

DBpaf'fment..l. 

Mapa ... ... Varioua 62 8 1,535 1,659 

Plana and diagrams ... .. u ... .. ..618 16, 

Charla } 
Forms ... ... .. 10 1 .. 178 66 

Total. ... ... ssj 9 !a,326 1,889 

Ezilr~Jodepartment..!. 

Mapa ... ... vf.rious 19 9 8,895 . 758 . .. .. 

Plans and diagrams ... .. 11 4 8,941 297 

?o:::} ... ... " ... 75 . ... 17,785 . ' 6,095 

Total ... I ... 105 13 25,671 . 7,150 

· Gra.nd Total ... . ... 188 22 27,897 . 9,039 

.· 

Table I (e)-Maps published at Murree and ·Peshawar. 

Claaa of maps. 
New Reprints Number of · Va.lue. Sea.! e. public,.; and new eo pies 
tiODS. editiolis. printed .. Bs,. 

D~~partment..!; I Mapa ... ... V!"ious ... 8,236 2,94!, 
r ' 

... 
Plana and diagrams i .. ... .. ... ... : ., 159': - 115. .. . 

Charts } 
. .. .. 

Forma ... . .. 
" { 18 85 ... ... 

8,672 - --- - - "'156 . ' '. . .. . . . 
.. ... . .. • • 

' E~!r"·Aepa~tm.,.t..l. 
Mapa ... ... Various - .. ... ... ... 8,271 1,288 

Total "·I 70851 3863 

Plana and diagrams ... ... . 
7 .. ... ... 12 

Charla } 
... . . ,, ... . . 

Forma ... ... .. ... ... ... - ...... ... 
Total ···I ... I I I 1,295 ... . .. S,!a83 . 

Grand Total ... ... ···I 1o.ss9·1· 6,148 
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Table IL-Abstract of Modern Topographical Maps. 

One-inch Half-inch Quarter-inch 
&heecs. sheets. sheeiL 

Topographical mape publiehed in 1981-82 160 89 . 16 

Do. do. published in previous 
years. 8,050. 882 .288 

Total publish\'(1 ···I 3,210 871 :199 

. !{umber of sheet& in India ···I 6,218 1,630 460 

·sa. Notes.-Oalcutta.-In addition to the work shown in Table 
I( a), 64,735 copies of 223 maps were gridded during the year. 

· 33, DehTa Dun.-In addition to the work shown in Table I( b), 
48,208 prints of 710 originals, consisting of plane-table sections, 
triangulation charts and pamphlets, and forpst maps were printed. 

Table III.-Letterpress p~bllcations. 

(a) P11BLISBED A 'I! C.&i.ou'J!'J!A. 
1. General Report of the Survey of India, 1929-80. (500). * . 
2. Confidential Supplement to the Survey ot India General Bepon for 1929-80, 

(160). 
il. New Calalogite of the Survey of India m&pe. (2,000). 
4. Survey of India Noces,-issued monthly, (4,550i. 
5. List of mops publisbed,-issued monthly. (9,960). 
6. List of F. 0. U. 0. mape publiehed,-issued quarterly. (800). . • 
7 ," . Correction slips to Handbooks of Topography, Type Table, Border Spellimel\, 

. ConventionAl Signs, etc. (70,065), 
·8. Govemmen• of India and Oircu!ar Orders and Circular Memos., etc., (2,400), 
9. Calendar for 1982. (2,100). 

, 10, Miscellaneous. (4,800) •. 

(b) In hand at CakutU., 

1. G.;._ral Rep;,;_t, SuriJey of In.Uri, 1930-31. . 
1: Oonjidentoal Supple"""'t to tlu SurtJeu of India Report., 1930·32. 
8. Map Publication nntl Ojfi~e Work Report, 2930-IJ.l. · · 

·. 4, · Indea: to Annual Beporl1 of 1114 Surv'll of In<U!I, 1904-05 to 1926·111, compiZ.tl 
· bu Lt.-Ool. L H. Gwyn, I.A. . 

6. HIIn<ibook of 'J;opography Chapter I (5th ElUtion). 
6. ·P•wrU.t of map• for 1931. 

(c) PUBLISHED AT DEBRA. DfiN. 

1. Geodetic Report Vol. VI. (460).* 
2. Supplemen~ to Geodetic R•porl, Vol. VI. (100). 
8. Tide Tables of the Indian Ocean 1932. <2,600). 

· 4. do. Bombay 1932. (1,000). 
6. · · do.: Ra.ngoon 1932. 1970). 
6, do. · Hoogbly 1982. (275). 
7. do. Hooghly (Pori Commissioners), (1,000). 
8. List of Publications (corrected upto 81·12-80). (100). 
9, Levelling Pamphlets 64, 68 and 72. (690). 

•N umbers iD. bmoketl afte: each item denote tba number of oopiea printed. 
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Table III.-Letterpress publications.-(Cono/d.J. 

(c) PUBLISHED AT DEBRA DiiN.-(Conola.). 

10. Addendum 1o Levelling Pam( ph
9

I
0
e
0
t)s 54 and 68. 

11 Triangulation Pamphlets. 1, • 
2' A.wliary Tables, Parts, II and IV. (660). 

(350). 

ls: Departmental Paper No. 10.( (2)50). 
14. Triangulation Handbook. 875 • ( 
15, Lists of bench-marks ond Schedule of bearings. 8). 
16. Calendar for 1982. (800). 

"-·lion aJipo 1o Trio.ngnlalion Pamphlels, Handbooks of Topography, 17. vun~ 
elc. (6,280). 

18. Uiacellanecus, (262,591). 

( tl) In 1uu&d at D•hra Diln. 

I. .!UporlOA No. !14 p,...ty. 
g, .Auhliary Tabk1, Part V. 
a. Tias Tobkl/tW In<l.i<m OcetmftW 1933. 
4. Adckndum to Special Publication No.2. 
6. Departmmtal Pap., No. 14. 
6. Projeuional Paper No. 27. 
7. Geodetic Report, Vol. VII. 
8. <Lid o,J Pub!icationB (corrected 1tplo 31-12-31). 
9. Triangulation Pamphkts. 

34. Map Issues.-Table IV shows the total issues of maps by the 
Survey of India during the year. . 

The new headings under which these are divided for the first time 
this year show clearly that the Government and Military Services are at 
present the main purchasers of maps. · 
. In value, the Army account~d for roughly 50% of all sales, other 

Government Departments 30%, and the public 20(.. 
Sales to the general public have not hitherto been separated, but a 

steady inc-rease is evident, and shoold continue as the general utility of 
maps for travel and reference becomes more widely understood. 

The number of departmental maps sold during the year by the Map 
Record and Issue Office totalled 188,452, a decrease of 50,681 on the 
previous year's figures; payments for these maps however were only 
Rs. 30,854 less. Incidentally last year's figures includecllarge numbers 
of maps required for military operations at Peshawar. . . : 

A certain decrease in total sales is only to be expected during the 
present financial crisis, and the diagram showing progress of sales from 
year to year shows that the decrease, taken over the whole department, 
has been remarkably small. · · 

Comparing the sales from other units with those of the previous 
y~ar, a general falling off is apparent, except in the case 9f the Burma 
C1rcle, where sales have been extraordinarily hi.,.h owing to the military 
operations, .. 
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Table IV. Maps issued by Survey units, 

BALBS. 

n ... Depart- 0oVliBli'IIIBn A&KT AJ'D Bon.t. PUDr.tc, ,... .. uWls. 
mental, O•ncu.t.B, AIB.I'OBCB, 

ltc-
4-tal. Jlambar Number Ji'1UDbar ·-bar Jlambar &le ""'• &I• &le ol Value. ol V&J.ue. ol V.Uue, ol Value, of 

eopiea, oopies, OOpiell, copies. oopie~, 

Ill. Ba. 111. Ill. 

Coleutla i> - 11,163 us.-s l,M,$18 17, ... 17,831 lllll,<ll t,S& .... 11,100 

lt 1.1<,006 82,518 IO,SH ..... loi5,17B 19,816 279,'198 116,613 t,ll08 

DehmDO.n }D s,ns 10,138 •.aso ..... m 1,363 ..... 18,428 . ..... 
& IIUIOOlie X 19,825 -· 1,178 ... •• 089 li,W5 35,18'1 .. ,. . ..... 
lllmla D •····· ...... ······ ······ ... • ... ..., ,. 

lt ...... ...... . ..... . ..... ...... . ..... ...... . ..... . ..... 
llurnie ('A' 

CompDny) D rn l68 "' 70 S7 10 177 ... ...... 
lt ...... ...... . ....• ······ . ..... ...... ...... ...... ······ 

Quetta. ( • E • 
Company) D 27 110 17 '" u IS 78 118 7811 

lt 18,810 8,168 Z,IS8 .,. 4,223 286 20,071 7,1110 
~ 

Peebiwar (l!lo. 
181'arl7) D ······ ...... ...... . ..... ...... ...... ...... .. .... . ..... 

lt ...... .. .... 3,258 1,239 10 18 8,268 l,OOS 7,189 

llaugolore ·n 700 1,109 ...... ······ 8,230 5,019 3,996 8,158 ...... 
lt ······ ...... . ..... . ..... . ..... ...... .. .... . ..... . ..... 

ShlUoug D .,.. 626 55 55 185 '" "" l,OK 1,170 

lt ...... ...... ....... . ..... . ..... ...... .. .... ...... .. .... 
._.,.. D 1,51. 8,9419 n,55'7 llt,tllll 270 ,. 11,800 11',41/0 w• 

X ...... ...... ...... ...... ...... -·- ...... .. .... 
:J:olala ···I 221,7181 1,31,880 I ~189 1,70,f111 185,5251 68,9111 559,131 3,72,0'01 I t8,6116 
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PROGRESS OF MAP SALES 

1927-32 

. 4,00,000 

3,60,000 

3,00,000 

2,50,000 

2,00,000 l:l::l:l::1 

1,00,000 ~~~ 

eo,ooo~~~ 

1927-28 1928-29 1929-30 1930-31 1931-32 

Extra Departmental. • 

Departmental. 0 
This diagram represents the agg.egate sales of the entire Depart· 

ment. The diagram in the previous year's Report showed tho sales by 
the Map Record and Issue Office only. 

35. Map Record and Issue Office. The reammgement of 
original records and planetable sections in the new steel rucks ~as 
completed during the year, this has resulted in one room becommg 
available for the storage of departmental office forms. 

Map mounting is now carried out in one wing of tl1e building, but 
for want of space hand-mounting has still to be done on the floor of the 
ver&Ddah. 
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The map mounting machine worked well, and the total number of 
aheete machine-mounted was. '14,406, which is the Ia.rgest number ever 
mounted in a single year and is an increase of about 28% on last year's 
figures. This method of mounting maps on thin linen is rapidly gaining 
in popularity owing to its eheapneas. . 

The Despatch Section has been moved from the centre of the b1lilding 
to the west wing, near the main gate, where it is more conveniently 
situated for handling heavy packages. 

The new Map Catalogue was. published in December. It appears 
to be satisfactory for departmental use and more intelligible to the 
general public than the former catalogue. The procedure for keeping 
it revised works well, and up-to-date copies are always availa.ble. 

Book-sellers in important centres have been encouraged to take 
up agencies for the sale of Survey ~f India maps. . Th!l sales effected 
through these agencies amounted to Rs. 14,887 which IS rather more 
than one-third the value of departmental mapa sold to the public dilring 
the year. 

A leading steamship company h~s kindly consented to ~arry a .stock 
of maps of India for sale to passengers. The success of thiS experunent 
will not be known until next year, but it is hoped that this will result 
in further popularizing Survey of India maps. 
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ae . Stock of llaps. The table below gives the stock ~ maps as iii siiood OD. 31st Karch 1932. . ' 
. . 

. 

l PEBRIWAB 
DON . SHILLONG. SIMLA. 

.. QUETTA. :MA l'MYO • BANGALOBE, TOTAL. 
CALCUTTA. . DEllRA AND :MUBBEE. ..... . 

. 
. 

0111111 ofiiUIPI• ~umber of p-· Numbeol Present Number of Present Number of Present Number of Present·. Numbeol Presen~ Numbeol ·Present Number of Present Number of P-t 
' 

copies Face Value oopieo FaaeValue oopiee - Ji'aoaValue . oopiee Face Value copiea · Face Value oopiee Face Value copies :&Me Value eopiee FaoaValue oopiee , Face Value 

in stock. Bs,· iD stock. Rs. ' in siock. . :a.. lD stock. Ra. in atock. Rs. .. lD stock. Bs. fn atook. Bs. iD stock. Be.- fn Aock. Bs. 
I . · . _, 

·. 
. 

. . 

-
. .. 

' ' '· ' 

saoj 
.· . 

~4 1/'J.M. SolUhern A.aia Series 8,1130 19,874 148 .._ .. - ••• ! u - 185 -. > 89 --
. • to -44 ....... · .... to 49 8,889 10,618 ... ,,. \, .. 

• .. .. : ... , ~ ·.· 

' ' ' < __ .·,687 I_ 880 149 
. 

1/M: India and A~ Conn&ries 40,853 61,781i 1,281_ 1,971' ... ..... 476 ' - 2S7 113 481 ; 648 428 811ll 48,80ll '10,268 
; 

' - . 
' 

·. . 
. .· 

Carie Intemstionale du M:onde 4,599 9,114 481 • 862: 1111 ll38 311 _'18 '11 -- 2S ·. - ' 48 Ill i.t81 
1/M. 

,. .,. ; -··· : ........... " .. 10,601 .. .. .,., 
. I 

. 
-'-·_,-,_ . 

• • 

. ,, . .. . _,, . . . ..... 
Two--iDch ·mapa .u.ou 82,1107 8,080 

··- 16,11751 
' .. .,., •, 19,114 ....... ••• - ... ,_ -.... '•·.·· • "!•• ..• - ... ~ ., .... .;. . ·- ... 49,882 

••• ... ·~"' ·'· " ' 
.. .. '· . , . ., . ·-

Ona-inob mapa 1,184,205 17,82,741 .. 111,!!118 76,799: 19,180. - i!8,770 '": •2,1178 8,886 .4,185. ., ll,l!OB ---920 1,3110 24,8011 .. 81,S01i 8,649 6,788 1,290,'118 19,86,692 ... ... ,' . I .. •• I --,, . ' . ' -· . .. 

Ha.lf-inob mapa 381,086 8,58,~011 11,4711 22,882' 5,009 :i0,018 
., 

'1,182 2,_878 '·1,118 • !1,!!88 2111 858 8,947 . ·: ,'1,400 758 1,466 8114, '1'111 '1,05,840 ... ... • . . 
.. I. .. ,' -· ' 

. ... · 
.. ' - r 286 ' .. ·''it" 7,676 1i,29l' .1.258 . , .. '1,880 829 I 11,8_91 

.. 
Quarler·lnob mapa 267,478 4,2li,01'7 2,986 4,404 .1,928 '2,914 < 88ll 480 .li8S,1180 4,11,469 ... ... ' I . : . '' ~ ' ' .; :· ' 

,::.' •, -· 
" . '· '' . ' .. I •. " ' I 

·.· i 'I '•\ '· '. .·· •' 

General IIIIIPI of India. 19,273 87,888 1190 795, 64 204 llll 1112 & : 
. . .. --·· . , ......... _;;.,..! • 48 198 i0,08ll ... ... ·' "~-' ~ .. ·. ~·t. ... .. , .. 89,022 

I ·. 

. . ,. ' ... 
. . ... ,. •' ~--·' ', ' ' ~- .. ' 

. 
.· ~ ' ' :;:•·' 

·.· . ; ~ 
-. .. 

Provinoial and DiabriO' maps of India. 7,985 27,880 788 1,160' 67ll 1,191J 25. . 8'1 I .. ·. .:.- , ... .. 88 '.,· . '·181 48 208 . 9,111'1 80,689 
I '• - ... ' ... '!'•• -.. .. '· .. .... _ . 

:\ : ' ' ' ··:. , 
.!1' 

' .. ,,.,• 
n,m 25431' 2,296 

.( i& 
... '111 CantcDtDeDt and Town 11111pe (Special 1,20,088 1ll,108 .171 

_,_ 
•' 8« •129 ; ·" .;,· 881 181 1181 lf,998 1,49,022 . . ,' "'.' .. 

' 
.. 

and Guide). : ·-;- ' ' 0.' -- . .. 
' 

. 
" 

.. . f.· ·' 
. , -.. ·• -' 

.; .. .. · .. . . 
·. .. .,,_ .•' 

! '"· . ... , .. . : :.; ' . - . . . .. 
. -·. 

:i1 
I. ·: :- ·.· . . 

~- ... . 
M:IIDCBD'fll and BadiU8 mapa ' 8,087 .18,804. 1ll0 288· X - -- -. .- '· :ae - . . ·. . ... .•. ' ... . ... . ··-· . -. . .... r . .. - ... ,.-: ,~ ..... f • •• .. 8,t18 1'l,G68 - -.• : ... .. l· .•. 

.. .. -.· i . ' ' . .•. . \ . 
- ·-

' 
,. ,- i· ' 

.. 
" 

~' ,. I -- ., . . .. ' Miace1la.nacus 11111}111 58,1100 80,98'1 ·_18,876 19,118111 170 -·us llll :87 " 
;' 

': 'll ' 8 18 ' 
., 

268 Gi7 11'1~41 ... ... _. .. ... ' :-: _ .. ,. . .. .--, ' ...... 82,180 
• . ' . .. ._, .. . 

. - '· ' '- ·-·' ' ' · .. _ .. ' 

I 
·. ' 

' 
. 

. it;041 
' .. 

ToTAL ... 1,1178,846 82,117,800 .10'1,428 1,78,613' • ll8,4.57 46,78'1 . '. 6,'11'1 lll,'12l! I·. 8,949 •, 1,694 '2,281 8~,D79 44,'19i ' .. - 5,8015 9,839 2,188,8'14 811,82,881 
. ' •. 

' ' .. ' .. 
il ,. ' ·-··· . 



ABSTBAOT OF MAP PUBLICATION AND OFFICE WORK. 2~: 

37. Mathematical Instrument Office.- ·The demands on this 
office for !;be supply of instruments show a. marked decrease. The total 
r~pairs dC)ne)n the Workshops during the year under review has been 
exceptionally ~ood, in :compa.rison_ with those of the. previous years. 
The manufacture out-turn has decrea.sed coilsiaera.bly owing tq there 
being no dema.nd ~or new instruments, but the de_cl'ellse bas been more 
than covered by the repah: work out-turn. 

t 1929-80. 

'» Ra. 

1. Total value of stares Issued ' 4,20,131 

2 •. ,, ,, ·reoa.irs ~·~ed out , ~ 
' oroers ..•. 

n 
2,21,610 

' 3. ,·n .,, -, instruments, &c., returned · 
to store . 44,921 

4.- Boo/o Valll• of ;toclo in~' 
(a) Servioeable store 

. (b) Repairable . .,, 
(c) Material , ' ... 

4,10,839 
1,06,07U 
2,00,288 

1930-:11. 

;&, 

8, 78,291 

'2,18,906 

48,647 

4;U,147 
1,28,331 
2,06,71ij 

;;. Value of New lllllr.......,ll-
(a) :Mauufacturedin Workshop •. •.. 1,79.842 1,62;717 
(b) Purebaaed looally _ ,.. . . s·to· ~ 2_8,363 4q,930 

.. (o) Imported • through· the • ·~ 
Department, London . 2,31,128 · .1,47;180. 

• ._. _ -•-f •• ;· _ ,_- __ ;. _ rt 

6, Tota.l value of work" doD,B 'in the work- • · . · .. 
4

.,.
61

,
14

• el>op ' .,,, . ., ' . ,. 6,26,686. • 

.7_. Value obtabled 'l>i sale .of obsoleacent 
··and condemned stores ,. , , ._ .. i,l48 

S. · Employeu:.... '· · , 
(a) Average number , ,.. .i. 490 • 
(b) Coat of emJiloyeea including pen-. 

sion contribUtion ' ... 2,02, 734 , . , ' , I .. 

468· 

1,94,282' 

1981-31ol. 

Rs. 

1,71,700 

8,16,950 

80,584 

4,56.869 
1,44.197 
1,90,688 

85,066 
16,222 

86,086 

4,89,189 

687 

488 

1,89,812 
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IV.-ABSTRACT OF TOPOGRAPHICAL WORK. 

38. The following tables show the ?rogress achieved to date !n 
the topographical survey programme assigned to the Department 1n 

1905. • d B bl" h d • t Tables .A & B. The figures in Table~ A an pu IS • e pr1or ·O 

1930·31 were found to be incorrect owmg to unsystematic t:e~tment 
in the past, alterations hi circle boundaries, and accidental OIXUsBlons of 
surveys by one circle in an adjoinmg circle's area. . 

In order to make information readily available to the pubhc regard­
rna areas of modern surveys completed and published, the two tables 
ha;e been recast and the areas are now gfven by scales a'lld 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 qumquennium between 1905 and 1930, and consohdated 
figures are therefore given. The figures which were entered in the 
report for 1930-31 have been found maccurate on re-examination, and 
revised figures have been entered m Table A. 

Tables a I and C II supersede Tables C and D of General Reports 
published prior to 1930-31 and have been introduced to facilitate a more 
accurate· assessment of cost rates for all varieties of survey. The new 
Tables are divided into two sections, C I for survey in the field and C II 
for mapping in recess. 

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

. 39. Pr~gress. It was hoped in 1905 that maps on the scale of 
1 mch to 1 mlle would be available for the whole Indian Emuire withill 
25 y~ars, but the work has been greatly deiayed fro~ various causes, 
and 1n 1913 the Secretary of State sanctioned a scheme for the reduction 
of the seal~ of survey in the le98 populous areas. 

A!lowmg for these reductions of scale to scales of ! mch and 1 inch 
to 1 mlle, w_e may regard about half the work as completed by 1925. 

The~e Is however a. ~ndeney. to revert to tbe 1-mch scale in special 
cases_ owmg to the pr?sBIDg reqwrements of geologists and engineers, 
and ID accordanc:e Wlth the modem military view that this is the 
smallest scale smtable for tactical operations. Moreover some areas 
already surveyed on smaller scales have had -to be resurveyed on a 
larger scale. . 

. Reviaion of mo~ Bllll'lleys has also become necessary in some 
Important frontie;r tract& and is badly needed in some other areas. 
The figures for this '!~rk are given m italics m Table B. 

The present position of the mappmg of India is shown in the ITUJ,er» 
Ma.p at the end of ~~ volume. 



.AllBTBAOT OF TOPOGBAPmOAL WORK. 

Table A.-Progress of Topographical Surveys since 1906, 

Survey years. I 
l-inch and 

I t andl·inoh I and i-inoh 

I ToTALS. larger eoales. se&!es. eoales. 

Sq. mil.,, Sq.mii11. Sq.miZ,, Sq. m\Z.1. 

1905-10 ... 
1910-15 ... 
1916-20 ... 861,728 156,164 17,986 1,085,868 

1920-25 ... 
1925-80 ... 
1980-81 ... 88,1126 11,9911 7,948 118,488 

1931-32 ... 24,679 10,097 ...... 84,776 

TotalS to 1932 ... j 924,92'7 178,2461 26,929 1,129,102 

Balancs ,.,....,.i11g I 819,11111 1 1168,1811 108,191 '1'66,686 

Total programme 1,304,139 446,428 134,120 1,884,687 

Table B.-Revisiotl. ana llestJnovey of the abov11 work. 

Up to 1930 ... 8,011 Nil Nil 8,011 

1980-81 ... 11,901 au. Nil 8,1116 

1981-82 2,834 814 Nll . 8,148 ... 

Total Revioion and 13,806 6118 Nil 14,48. 
B..,.,.,ey. 



TABLE C I.-FIELD WORK.~Areas and Cost rates of Surveys, 1931-32. 
" 

Coat rato 

Area.• In 
pereq.lDil 

• (or acre) 

PARTY AND LocALITY, 
aq.milea ofooell Total oo•t of 

Shout N:oa. (or tlCree) detcription Total. lhofioldwork Raau.au. 
Oharactn of eouatr¥. Scali!'. De.soriptioa of SurvoJ. of eaoh. of work of tho unit. .. 

" doaoriptio n e,:cludin~ 
of work. pupil.an 

" men under . 
--·. tmil>lug. 

" 

Sq. m. Rs. Sq. m. Ra. FRONTIER 

"A" Oompany.-Pwljab and North-West .. OlROLE. 
Frontier Province. .. 

Lotu l•illa and plain1 ... 4-ioch Tr1a.ngula.t1on 88N&O ... 180 . ..... 130 1,34,960 

Pu'lfnb pl4w ... 1·1noh Original survey ..• 44B&F ... 4098 . ..... 
M•diu"' hillll pnrUv tJIOOUtl 1!·1n0h Re-survey ... 48G " ... 641tl ...... 4,933 · (&) Trainiac a\'ell.. 

" -SPECIAL SURVEYS. " .. ; . , . 

Loto Milt cmtl plaim ... 4-inch Original survey ... 88N&O . .. 71 ······ " .. 

. .. . . 

"E" Oompa.ny.-BaJuchistin. ; : : ' ,. . . . . 
Bugg•tl hilll """' op ... l/96,000 Re-survey ... 84J&~ . .. 129 . ..... 199 9,061(•) IO) lnolude1 Ra. 9,119 R~nt 

plaino """' m~virom of in 1nrvoy fOBr 19 0-81 

Qu•tl4. ' . for oorreotton of fa.ir 
\. sheets uot )'at oomplet-

' . ' od. . 
Oifu aroa ((Juotl4 CWil Bla· 16-inoh COrrections 84 N' sc<ll ' cd) Inoorpomted in 1/2&000 ..... ... ~· .... '·' lion). ' . ' 

_map of Quelta. 
.. . . . ~~-~ . ' 



TABLE· C I.~FIELD WORK.-Areas and Cost rates of surveys,_1931-32, 
.. Cost rate 

' pereq.mU 

' 
... . ' . ... Anla8 in (oracro) ·. .. aq. miles of eooh P J.B!'r AND LOOA.Lift'. 'l'otal cost of 
Sheet Nos. (or acres) cleocriptioa Total. bbefioldwork RBJU.aa:e. 

Character of OO!Ultl'J. of each of work Scole. Deooripl>ion of 8Dl'YOJ. ~esoriptioo excludiu~ ofbbe writ;, 

of work. pupilean 
mea ana .. 

. ' . ' trainiog. 

Sq. m. Ra. Sq. m. Ra. FRONTIER 
No. 18 ~ Surve£? Party.-P\l.Djab and CIRCLE.-

North- est Fron ier Province. Gontd. -. Opon MBdium 111lls ... l-Inch Plano-table eootrol 88 0· '••• 100 o·s 100 . 38,622 

lluuoed nzor"zta.inotts conn· 
(air aurvoy), 

U-lnch Original air aur· ... ... Gaps . ..... 
try (6,000-ll ,000 feet). vey .. 

•\'• .1·1 ... 
Siooj> t>arlly ouoorl$1! motmt, 1!-lnch Originnl ·Rir sur- 88K&O 121 '· ... ...... 

•••!• (!J,ooo;....ll,ooo f~ot) •. . , vey. .. . 

St••p partiu' ~uood.d ...;,..,.,. lj-lnoh Original oblique 88 K ... 220 20'7 1,080 
. Clfitt (4;01)1)-l$;1)()0 /HI), 

. air survey. 

Steep J>arlly """'"'" mo,.nt· l-Inch Original provision- 880 ... 148 69'81!1 . leJ !Deludes coot of fair 

...... (3,01)1)-11,000 1••11. al air survey. 
drawing • 

Costs do not iaclnde 

Mediutn htua with op.., eul- l-Inch 
coat of ft~ time or 

Original provision· 88N ... 880 82.8(•) photo,.mp • 

"""'•" ""''""'· a1 Mreurvey. In the eua of Tirih, 

Dilto. 11-fnoh· Original air sur- 88N 
B. A. F. OI08t ratee are ... ...... ...... ai'JH'I'Dmatel~ Bo. 16 

: vey. 
24"2 

por *lttare mdo for~· 
Open plai11t dnd l01o broken. 3-lnch Revision air aur- 88N ... 116 tiOal pboto,.mphr ODd 

/Iiiii. vey. n •. 8 per Bquare Dille for 

Opt11 plait" lolU broket~ hills , , 1 !-Inch , Revision survey 88 0 50 8'4 
obUquo photopphf. 

-- ... 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1981-82. 

A.-in ~::.':.\t (or....,) 
PDrr AND Loc.u.rrr. aq. mUM ~~h Total .... tor 

SbeetN•. (or aorea) ptioa Total. the fieldwork R.:ar.&Bil&. 
. O ......... of_..tq.l Saale. u-riptfoa of Sqryq • r...of~ioa ofwol'k of the unit.. qoludiDJr 

of work. pupU.aod 
..... Glide 
training. 

No. 23 Pa.rty.-Pulljab. Bq. m. Rs. Sq.m. FRONTIER 
BPBOIAL 8UBVBYS. .. OIROLE • 

1:1 
Plat tmlU.aleti plaim int.T· 4-lnoh Original Irrigation 44 I,J, M & N ... 1,524 27'8 1,6!14 ooa Conoid. 

qn11tJ with W6~,, scrub oa~ IU"ey. .. 
~ Mill 1MIIi hill•. Triangulation to 580,D&:H ... 868 7'6 868 

control traver. 0~ 

aing (inolucling li::i ... ,. 
computations). o., .. .. 

' 'l'ra.versing and 44 P, 58 0, D; G 2,920 16'8 !1,9!10 ""1ii _...:. rectangula.tion &H. Cl) = .5 CDJ;l" u to 8000 ooros (in· 0> :o., 
oluding oompu· .;:;;~:ao 
to.tiona and coat ~ .. ~&: 
and embedding trlo 

.... 1=1 ;:1 
of markstonea). "'~» .. 

Rootangulation 44 0 & P, 68 0 1,269 125'6 1,!169 1111:'"!'8 
to 25 aorea (in· &D. d= 
olucling oost and ll~ 
embedding of ... PI 

.. markstones). .. .. 
Tertiary levelliug 44J,N,O&P, .. 1,242 29'6 1,94!1 35 

(including oom- 13~'~ 
potations and ... o 

0 
compilation of t!. .. 
spot 
charts). 

level 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys.l931-32, 

' Coot rate 
' \'''I '' 

.... 
poroq.~~ 

Atm3iU (onere) 
p ABTT AND LocALl1'Y, sq. miles of ea.ch : 'l.'ota.l cost of 

ijhcet Nos. (or &OTes) description Tota.l. : t&e field work I I ' "I ~ ". 
Deaorlptiou of S~rvey. of each of work · Ohamott: o!couut17; Scale. description excluding ef the unit.. 

',. ~.~ ... . of WOl'k. pupils and 
meu under 
tra.ining. 

r . ~' ... ... .. 
No. 1 Party.-(Geodetic Branch). Sq.m. n •. Sq. m. Rs. 

Op ... flat ...... lou> 1iiu. .... 1-moh Origiua1-survey - 46 N/4, 8 & 46 1,607 20'41 '13,'710 
0/1, 2, 6, 6. 

Opon flat tllillii<N '"'"Jlrillo 1-tnoh Original survey 46 M/8, 4, 7, 8, 4,797 6"84 
,., ... 46 N/1, 2, 8, 5, 

6, 7, 11, 12, 15, 
16 & 46 0/9,10, 

1-moh 
18, 14. 

Demo toilli 'Mgh 91'"'' and Revision survoy 684• ... 150 12'1 6,664 
6abul ,. .... 

ap... flat ...a """"' .•.. s-moh Originol survey Pari of ·45 0/1 
(In Pachbhadra 

82"88 104'1 3,1133 

Sail Source 

1·inoh 
only). 

P•Ttly 1Kllv ...a PMUty ..,.. Tl'tan11Ulat1on 46 G/16, 45 K/1, 2,414 1'84 
dulatmg plaOnt, 2, 6, 6, 9, 10, 

18, 14. 
Undula!Ong g1'0Und tllith i·inch Tl'tangu1at1on 46 I/9, 10, 11, 1,822 8'1 3,'736 

low '"""" lrillo. . . 
8-inoh ' 

12,16. 
'76 Op ... flat and oandlf ... Traversing ... Part of 46 0/1, 76 96'G 

(ln Pachbhadra L.milea. L. mlles, 
Salt Source 

8-iuoh Leventng 
only). 

11'7 Dtllo ·-· ... Do. 117 8't 
L.milee. L. miles. 

. 

RB1U.RS:I·, 

GEODETIO. 
BRANCH. 

•AI:t, JlliD!Uir Riv.u bank-
y. 

Specialn"eJ. 

ld· 

e. 
0· oa . 
0 
I:IJI· 

~ 
0 

I 
~r 

~ 

"' ... 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931-32 • 
... Cost mW 

Aroaa in 
pareq. milo 

Cor o.orol 

P.l8'1'1' AND Loc.&.LlTY. 
sq. mile• of oo.llh 

Total oost. of (oraenM) description .. SheetNoe. 
~.·~~~ af work 'J'olal. t.h., 6.-ld work RIUfARKS. 

Clwaotm- of ooootry. Scale. Doaeription of Suney. NCript" oscludi-:.:1 of Um unit. . of work. pupils a 
moo undo 
tm.ining. 

No. 20 Party.-(Oantonments) Detachment. Sq.m. lls. Sq. m. lls. GEODETIC 

tl'Dited Provinces and Bengal. BRANCH.--

Hiii0-111 ... 16-inoh TraversJng ... 58. 0, 78. A & 64 86'9 44,860 Contd. -GS.K. L.milea. per lineru Almom, Lobon'I;.,.Jilipahi.r 
milo. a.nd pnt of WKlow110. 

"DittO ... 64-incb Traversln!l ... 78. A& 68. K ... 8 64'6 Jilii~birowdpart of t.u . 
L.miles. per linear owno. 

mile. 
PlaMul Oanton71UJ11t8 ... 16-inch Traversing ... 58. G & H -~ 64. 264 U6"9 ltoOI'koc~ l\1oorut1 Jbiinai 

' K ,\ M. I..,, miles. pol' linent· und Shiihjnhii.npur OllD.-

milo. toumonts. 

DittO . ... 64-inoh Traverslnll ... Do. 86 64'6 Ditto.. .. L,milea. per lino&r 
milo. ·a•tu ,.,.,. ... ... 132-inoh TraversJng ... 54. X .. . 29 61"8 886 Jbii.m m~;y (Spoa;aJ """"7l 

L.milos. pel· linear L. m11es. 
mile. 

Hill Oanto'lltM1Its ... 16-inoh Levell.1ng ... 58.0&78.A ... 27 Almoro, Lebong and J ali-
L.miles. pa.hiir Ca.ntonmonta. 

Plain~ Oantonmmt• ... 16-inch Leve111ng . .. 58. G & 54. M ... 42 A'7 Roorkca nud Shiihja.biiopur 
,. L!milee. pe1·linear Cantownents. 

milo. 
Hill Oantonmmlll ... 16-inoh Spot-Levelling 58.0 ... 79 148 Rintkhet and Abnom c .... 

L.miloa. L.m11es. torunonts. 
~-



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931·82. 

Cost r&!<> 

Areas in 
peroq.mUe 
(or..,.) 

P.n.n AND LOOALift. aq. milea of each Tol&l eost of 
Sheet Noa. (oraorea) deooriptioa Tol&l •. the &eld work RBIU.B.KB. 

Oher&oler of _,.1.,.. Seale. Deaoriptioa of Baney. of each of work 
~· 'ptio ezoludio~ of the unit. 

::O:ork. pupiJea.n 
men uode 
traiaing. 

Sq.m. Ra. Sq. m. Rs. GEODETIC 
No. 20 Party.-(Oantonments) Detachment. BRANCH.-

United Provinoee and BengaJ..-Conold. ~ 
Hili Oczntonm""ll ... 16-lnch Re·aurvey . .. 58.0 ... 4,924 2'9 Rinikhet Ca.ntonmeat • 

Acres. per acre. 
Ditlo ... 64·1nOh Be· survey ... Do. ... 98 16'8 Rinikbet Co.ntoument 

Acres. per acre. Bii.Zli.ra. 

Ditto ... 16-lnoh Revision survey 58. K & 0 & 2,724 2'1 Lansdowne, Almora, 

78.A. Acres. per acre, Lobong and Jilipabi.r 

Ditto 64·1nOh Revision survey 58, K 26'5 
C&ntomonta. ... ... 28 Lansdowne Cantonment . 

Acres. Bizir1 . per acre. 
Plczins Ccznlonmonl8 ... 16-!noh Revision survey 58.G . .. 2,866 2'1 lloorJree Cantou.moot. 

A ores. per acre. 
Ditto ... 64-lnoh Beviaion 811l'Vey Do. . .. 12 26'5 Boorkoo Cautoa~t 

Acres. per acre. Bisino. 

Ditto ... 13!1-lnoh Qrisinal Survey 54. B: . .. 122 22'8 10,!169 Jhiuoi Q;ty (Bpecjalnrvey). 

Acres. per acre. Acres. 



TABLE C I.-FJELD wpRK.-Areas and Cost rates of Surveys, 1931-32. 

P.tR'II' AND Loc.lLI'n'o 
Sheet No1. 

Scale. »-riplloa of lluneJ. 

Cost rate per-.. mile 
AJou m (OT ..... ) 
~· milee of ea.oh 
(or a.cree) d&IOriptloa 
of each of work 

~td!O. ueludiDe 
of work. pupibaad 

men under 
trainine. 

No. 6 (South India) pa ...... -Bomba.y, Ma.dras · andGoa. -•o~. 
.. Sq. m, Ra. 

Oot~~la! p!ainr, for•ll o!od 
1tillo llfl4 .,... rolling 
-~rv. .. 

. Ditto. 

l-Inch 

l-inch 

Origlual 
Ro·alll'Vey 

• .. 48 J/1 ... 
••• 66 J/7,' 8, 9, 10, 

11, 12, 18, 14, 
15, 16. 

65 K/1, 2, 8, ~; 
6, 9, 10, 11, 14, 

. 15. . . 

Tr1a.ngula.Uon, . 65. N & 0, 74, B 

6,882 22'8 

6,881 8'6 

Total. 
Tot.&l aoat of 
the field woTk R&II.&BI:B, 
of tho 1Uiit. 

Sq. m. R SOU'l'HERN •• 
CIRCLE. 

1.411,18'7 

6,3311 

6,38:1, 

' . 

" . 



TABLE 0 I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931-32, 

Oost mte 
I peraq.mile 

AreaaiD (or a.ore) 
P.A.R'l'Y .&.ND LocALITY. 

sq. miles of each Total ooob o! 
SheetNoa. (or acres) description Tot&!. the field work JtBM"ARKB. 

CbU.Ctor of 001lDtl'J'• Seale. Dosoriptioa of Buner. ~~ of work 
oftbeuak. ptioo ezcludinJ 

of work. pupilaa 
~en unde 

tralniag. 

Sq. m. Ba. Sq. m. Ba. EASTERN 
No. 4 Pa.rty.-Bengal and Bihir & Orissa. : CIRCLE. 
Lotv hills in pla.ifts ... ...... .Tr1a.nllulat1on 64. o, 78.0 ... 277 9'5 277 87,134 B'or traverse connection 

only. 

OuiUvat•d plaim ... ....... Traverse ... 72, O,G ... 1,607 8"5 

Low j11ngls alad loilll ... ...... Traverse ... 64. 0, 78.0 . .. 16 88'6 1,622 For •·iooh foreRt survey. 

LotDj,.ngltJalmlhillo,portiom ...... Planetable Heigh$ 72. 0, G ... 2,689 r6 2,689 
italn•eeted bg etmall. Traverse. 

Culooatetl plaiu dotaullf 1-Jnch Original survey ... 78.N ... 286 18'7 B:roludetlb. 6,176 for tn.i-
itahab<ted will& ....,.11 ar..., Dlllgoftnpil,.nd&.l 844 

of •al jungle tmd tuoodeci . beiDg t e pay eto. o7 in-
ferior aena.nt1 employed 

village&. . for Calcutta revision 
BVY8Jo 

Ditto milo l-Inch SupplemODiary 7B.N,O ... 8,915 l'i'S 
survey, 

Low jungle clad Mile ... 4-lnch Forest survey ... 64. 0, 78.0 ... 4 245 4,166 Thll Suney Wllo8 closed 
down bOforo it wu 
oompletAid. 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931-32. 

PA&!I' .lHD I..ocALin', SheetN ... 
Oharaot.r of oonnb7. Beale. Dacrfption of Sune;r. 

No. 5 Party.-Central Provinces. 
Dmuly t1100.ul mill ... l-inch 'l'rtaJllfQlatlon 64. D, K, L, & H 

Oultival<4 plMno l-inch Traverse ... 64. K 

Dem•lll •ooorhtl hill& up to 1-tnch Original survey... 64. F & G 
8,000/t. 

OuUivat.tlpliJOno 1-lnch 

D•n~•"' woodotl hill• up to 1-tnch 
8,000/t. 

Original survey ... M. F. & G 

Supplementary 64. F & G 
survey. 

No. 12 Party. Assam, Bengal, Burma and 
Tripura State. 

Low jungl•·ol<ul Hilll tn 
Tripura State (Bmgal), 

1-inoh 

Junglll·datl l>Uu "' Lmlu&i t·inch 
Hilll, A11am and Ohtn 
Hilll, Burm«. 

'l'rta.nguiatlon 79. M 

'l'rta.nguiatlon . 84. E 

Coetrate 
peraq.mUe 

Areu in (or acre) 
aq. m.Ue1 of eo.oh 
(or aoreal descript.ion 

(_. -~f each of work 
rw!oription ~olnding 

of wort. pupilaand 
men111lder 
traiW.,.. 

Sq. m. Ra. 

6,696 611 

1,987. 4'8 

1,800(o) 28'6 

2,945(6 10'8 

446 8'4 

86'8 

2,188 6'9 

Total. 

Sq. m. 

6,696 

1,987 

4,691(., 

9,805 

Total~oost of 
the &.eld work 

of the unit. 

Rs. 

1,17,667(4) 

1,$7,954 

RRMARK,, 

EASTERN 
CIROLE.-

O.E!!!f!: 

(o) lnolndea 480 IQ• mile• 
by men nnder training. 

(6) lnoludoa l,Ollloq. mUea 
by man under tiabaing. 

(CI) Includes 1,48lllq. milea 
by men under tn.iniDg. 

(d) lnoludaa coat. of men 
UD.der traiui.Dg. 

Ezclndea Ra. &,181 being 
the ooat for man under 
tre.lning. 

.. ... 
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' 

Correction to General Report 1930-31, Page 29, TABLE C I. of No. 23 Party (F. C.) Punjab, 
B'l.lhstitute the followi'ng Table jOT the Ea:isWn.g one:-

I Coat rate 

A.reuin 
peraq.mile 

~~~ a.rea. of 
Total :B,euditure (or &ere) &nd ove cott rate 

' PABTY AND Loc~J.1TY, Sq.miloa of each deaeriptiou of all the olaaeea of 
Sheet No1. (or acres) deset-iptioa. of aurve1 re- Topogru.phica.l field RRMARK.S. 

Cha.l'&OteT of oountry. Scale. Deaeriptlon of BnrYey. of each of work ga.r_dle111s o'lacale work iDol~ dooeriptlon excluding andDatueof ad minittratin of work. pupil• a.nd country. cb&rges. men under 
training. • 

Sq. m. ·Ro. Sq. m. FRONTIER 
No. 23 (Iniga.tion Surveys) Party-Punjab. CliROLE.-

Cone/d. 
SPECIAL 8Ull\'BY9. -

Flal oullivalect plaitaa inler- 4-lneh Original lrrigntion Falling in 89 998 42'08 998 
'P"•ed with WQ04t, .scnc.b, survey, I, J, K & 
dale·palma anct 1Gft4-ltilla. N, -

Flal ouUivalect plaifts inler· IteotanguJa.tion to 44 I, J, K, 2,201 122'2 2,1!01 
.,. ..... , '""" ...... "'"'b .f 26 ....... (in· M&N, COat 4,02,413 
1an<l lriill. eluding cost and 

ambed<ling of 
markstones). 

Toniary levelling « 1, J, M 1,006 87'2 1,006 
(including com· &N. 
pu&atioaa and 
compilation of 
spo' 
charts). 

level 

PLEASE PASTE IN TO 1980.81 GENERAL REPORT 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931-32. 

c .. ~ ... te 

Are&~ in 
~<aq.mile 

(or a.cre) 

PARTY AND LOCALITY. 
sq. miles of e"ch Total ooat of 

Sheet N01. (or acres) deJoription 
Tot.!. the field work REHA&U. 

ObanlOter of COUDtry. of ...all of work Soale. Deeoription of Saney. ~~ption exoluding oftbe Wb, 
of work. pupils and 

men under 
~raiDing. 

No. 12 P~. Assam Bengal, Burma and Sq. m. Rs. Sq. m. EASTERN 
Tripura. S ate.-Conoid. CIRCLE.-

Looo junglo·olo.d ~au. . .. l·inoh Traveree ... 88. H & 79, M ... 254 27'7 254 Contd. 
Tnpnr .. Blat., B...,,.z ami 
Allam. 

L.miles. perL.M. L. miles. 

Lo1U a11d /ag/1 jU11QO•Cia1l 1·1nch Original survey ... 79. M, 88, D & 1,068 51'7 
Hilla. BB.H. . f? ~-Ou.lUvalttd a,uz densely po· l·lnch Supplomonlary 79.M ... 858 28'8 4.281 C(j ·, 
pula ted plait~a. survey. /; r"T"" ·-. 

C/)~ \· 
Low anll high jungki·Diall Hnoh Original survey ••• 88.D& BB.H ... 2,865 16'8 ;; () "';.; f1 BOlla. 

f 
Q~(I:J:;: 

Oultiva t•cl. pla,im '""" with 16·inch ploland Tra.verse 79. M ... a· 94 3 ~Mo -1 I 
11nall iunuu·olall Hille. of Gaurangala L.mileo. perL.M. L. miles. 

' ,.. ~::- :.J 3ibpurhoundary. 

' - -< ;;:-:. , 
~· = .· ,.. .... ; -.... __-



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931-32. 

Coat mto 

Areas iu 
pouq.mile 

(or u.cre) 

PART\" AND LOC'ALITY. sq. miles of each Total oost oF 
Shoot Noo. (or a.crea) description Total. the field work of each of work Chunldt>r of count.ry. Scale. D&~eript.ion or Sa"ey, deseriutiou excluding of the 1mit. 

of wOrk, pupilsu.nd 
mon undo 
training. 

--

No. 5 Drawing Oftlce.-Assa.m. Sq. m. Be. Sq. m. Ro. 

8PROIAL 8URVBY. 

SMllong aatltori1Jr.ont ... ······ Traversing ... 78 0/14 ... 5'68 8'8 495•27 5,735 
L. miles pcraere. acres. 

or495'27 

Ditto ... 64-lncb Supplementary 7s oi14 
acres. 

. .. "19'6 88'7 Supple-
survey. .. acr .. s. per acre. menta.ry 

survey 
466'64 
acres. 

JJitto ... 32-lnch Snpplomen,ary 78 0/14 ... 24'6 2'6 
survey. acres. per acre. 

Ditto ... 32-lncb Original survey ••• 78 0/14 ... 4"08 1'4 Orll!lnal 
aores. per acre. survey 

29•63 
acres. 

Ditto ... 16-lnch Supplementary 78 0/14 ... 421'44 2'6 

Ditto ••.• 16-lncb 
survey. 

Original survey ••• 78 0/14 
acres, per acre. ... 25'60 16'8 
acres. per acre. 

RKMARKS. 

EASTERN 
omcLE.--

Cone/d. 

I 

! 

.... .,. 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1931-32. 

Oostrate 
Areas fa. persq.mile 
sq. miles (or a.cre) 

PABTY AND LOCAt.lTY, (or acres) ofench Total oool of .. Sbe&t No•. of each deB:cription Total. the field work ltRMARKB. of work 0 bara.oter of country. Beale. Description of Survey. descrip- ucluding of the unit. 
tioo of pupils and work. men under 

~ . training . 

No. 10 Party.-Upper BlU'm.a. Sq.m .. Rs. Sq. m. Ba. BURMA OIROLE. ~ ' 

,Jungle covered l•illl up to Hnoh Triangulation 84 E/NE, BE 8,980 1'68 1!,84,'700 f4 
OVft' 41000 feet. NW &SW. 0 

,Jungk eou.,.ed 1Klh bolow l-inch Trtangulatlon 88 . L{16 & P/4. 2,880 8'66 6,860 ":! 
4,000/ .. t. 84 1/1,2, 8, 4, 5, ~ 7, 8. ..., 

Low l•ill• oov..-•tl with u•ry Hnoh Traverse ... 88 0/NE, NW, & 950 14'69 0 
lhiok j11mgl•. sw. ~ Junglo oovercd l•illl t.oitk 1-inoh Traverse ... 88 L/16, 84 1/9, 740 15'68 1,690 > 
pakh<o of culliv"ticm. 10, 18,14. a Low hilla '""'• jungk f-Inch Original fJUl"Vey ... 88 0/NW, SW& 2,811 24'09 
(lr...,oraing country). NE, 88 K/SE. ~ Hilll up to ov..,. 4,000 f••t. l-Inch Original survey ••• 88 0/SW, NW, 1,004 7'90 
Defile jumgle. NE. 88 K/NE, 

~ 88 N/SW. 
Lo1u j1mgle cov,red hilll 1-lnob Original survey • •o 88 P/8, 4. 841/6, 1,548 85'86 1;<1 

(Travoroing). 9, 10, 18, 14. 1'1 
88 L/11, 12, & 
15. 

LorD Junglff cooered hilla l-Inch Origino.l IIIUYey ••• 88 L/11, 12, & 15 882 88'88 
toith lome c"ltivation 
(lrauortinu anrl fo<ing). 

88 L/11, L/12. Jung14 oovttred l•ill• "P to l-Inch Original survey 00 o 412 49'91 
8,000/••t. 88 P/4. 84 1/6. 

Low htllo ana .U.... jungk 4-lnob Original survey .. o 841/10& 14 ••• 16 868'98 6,618 
~ 



TABLE C 11.-RECESS WORK.-Cost rate for- Computations and Fair- mapping, 1931·32 . . 

PAB'l'T AND LOCA'Ll'!T, Coat rate Total 
RBM.l&Ia. Sheet Noo. Area. peraq. ezpenditaMOil 

Olau of Work. mile, rtcell8 work. 

Sq. m •. lis. :a •. FRONTIER 

"A" Company Punjab & N. W. F. P. CIRCLE. 

Computation of N owshere. and Khajuri Plain Tr1ll11lltllatton 88.N &0 ... 180 1!'4 808 
Aliacellaneous computation of various oa'ore · .•• ... ······ ······ ooouo 1,798 
Adjustment of Ohitriil Circuit ... TrtanlfUlatton 87. P, 4~. D, R, 6 66'4 882 

48.A&E. sheets per sheet 
Adjustment, claaeifioation and compilation in duplicate of old 88. J, K, N, O, 10 486'1 4,851 

iopo. elate. for Le.mberl Pe.mphlele. F, G, R, L, sheets per sheet 
P&M. 

Originol ll·1nCh ... ... Fair mapping 48 F/9, 10, 18, 5,800 6'4 87,806 
48 E/16, 48 approJ:. 
1/4; 441/6,9, 
18 (partly). 
48 B/18; 48 
F/1, 6; 88 
H/10,18; 44 . B/11 2, CS, 6, 9, 
10, 18, 14; 
44 F/1,2,5,6, 

Original1·1noh ... ... Fair mapping, 
9, 10, 18, 14. 

88 0/1,88 K/5; 1,786 2'2 8,901 
6, 9, 10, 7 
& 18. . 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1931-32. 

' 

PARTY AND LOCALITY. Coat rate Total 
Sheet Nos. A-. ~:?· ezpenditure on RBKABEI. 

Claaa of Work. reoesa work. 

"A" Company.-Pwljab&N. W.F.P.-(Concld.). Sq. m. Ra. Rs. FRONTIER 
CIRCLE.-Contd. 

Original ... t-lnch Fair mapping . .. 48 A/NE, 48 1,940 2'8 6,628 
A{NW. 

Special mapa ... 1/20,000 aoale Fair mapping . .. Ba.nnu Guide 62 28'6 1,464 
Map. 

Do. ... do. Fair mapping . .. NowsheraArtiJ. 71 4'9 850 
lory Practice 
Camp.· 

"E" Company (F. d.).-Baluchist8.n and Sind.· 
Original ... f·inob Tr1augula.t1on Porliona of 84. 7,680 0'68(•) 4,048t6) (•) PntriOtliiiJ' reported 0·3 

L,86.1,J,M. •··· per ~- mile. Coat of 
oomp etioo under eat.i-

N,O. mated in 1931. 
(b) lncludo!l Ra. 2,66811pent 

in 1930-81. 

Original ... l-Inch Fair mapping ... 84 L/9, 10; 84 2,088 11,108 (CI) Commenood In 1931, not .. .... yet completed owing 
P/1, 2, 6, 6, to retreochmont cost 
B4L/18,14col· mte cannot therefore 

Original ... ~-Inch Fair m6pping . .. 861/NW,BW(o) 2,118 ....... 8,68$ be oomputod. 
(4) Field work e:mied out 

SPBOIAL ,WORK.· in 1980-31. 
(e) Ezclndet about. Ra. 600 

Corrections to 16-incb map of Quetta Oantonmen• ... Quelta . .. 22cdJ 87 1,916 which it it estimated 

1/25,000 Guido map ••• Fair mapping ... Quell• ... 160 90'8 18,614col will be 81pended in 
1932-88 • 

. .. -



TABLE 0 11.-REOESS WORK.-Oost rate for Computations and Fair mapping, 1931-32. 

P ABft' .&JfD LOCUiti'IT • Coal>- Total 
8b""' Noo. Ano. peroq. ezpenditure OD R•MAB'I:Io 

Olaea of work. mile. rtce8l work. 

No. 18 {Air Survey) Party.-N. W. F. P. Sq. m. Ra. Ra. FRONTIER 
CIRCLE.-Oonc/d. 

Original ... l-inch Fair mapping ... 88 O{G ... . ..... . ..... . ..... 
SPBCUL WORK. 

PeshAwar Guido Map ... 6-inch Fair mapping ... 88 N{S, 12; 88 
0{5 & 9. 

25 800 7,617 

No. 23 Pa.rty.-Pwljab. 
Oomplelion of original 4-lnch P. T. Sections for reproduotion 44.1, J, M, & 1,G24 

N. 
26'1 88,199(/) (/) Eseludee 'ifo4uotion 

oho.rgea. o D. 0. 
Reductions from 4·inoh l-inch Compiled mapping Fall\ng In 89. 1,480 2'8 8,229(t1J ....ta. 

lg) lnoludes Jfo4uctioh 
' Ro.voli survey. N&O. obn.rgea. o D. 0. _ .. _ 

.. 



TABLE C 11.-RECESS WORK,-Cost rate for Computations and Fair mapping, 1931-32, 

PARTY AND LOCALITY. Cost rate Total 
Sheet Nos. Area. per sq. expenditure on REHABKI. 

Clo.u of work. mile. reoeas work. 

No. 1 Party.-Geodetio Branch. Sq. m. Its. Rs. GEODETIC 
BRANCH. 

Original ... 11-lnch Fair mapping ... 46 N/4, B, 0/1, 1,607 9'6 16,297 
2, 0, 6. 

Original ... f-Inch Fair mapping ... 46 N/SW, 6,882 6'8 80,962 
N/SE,N/NW, 
46 M/SW, 

1/20,000 saalo 
0/NE. 

(4) Including 701 eq. miles Bombay Guido Map ... Fair mapping ... Bombay Guide 79(•1 9'2(•) 7,142 of insotl on scale 
Map (•l· 1/100,000. 

Poch bhndra Snll Source 8-lnch Fair mapping ... 1, 2, 8, 4 & 5 82 101"6 8,254 
O•·iginol ... l-Inch Computations ... 46 G/15 ond 2,414 1"4 8,828 

46 K/1, 2, 6, . 
e. 9, 10, ts, 
14. 

Original ... l-Inch Compulalions . .. 45 I/9, 10, 11, 1,822 1'4 1,846 
12, 16. 

. 

. 



TABLE C !I.-RECESS WORK,-Cost rate for Computations and Fair mapping, 1931-32 

PARTY AlfD LOCALITY. Ooot rate Total 
SbeetNoo. A-. pereq. upenditure on RRIIARXS. 

Claea of work. uaUe. receaework. 

No. 20 Party.-(Cantonments) Detachment Sq. m. Ra. Rs. GEODETIC 
United Provinces and Bengal. BRANCH. -Conoid. 

16·inoh ... ... Traverse ... 68. G, H, 0, 818 86'9 4,197 Roorkeo, Meernt, Almora, 
64. K & M, Linear miles. per linear Jhiinsi, Shiihjn.l1ii.npur. 
78.A&68.K. mile. Lebong, Jiiliipnbii.r o.ud 

bvrt of La.usdowoo 
a.nttR. 

64·inoh ... . .. Traverse ... 58. G, H, K, 89 64'5 878 Roorlree, Meerut, Jhiinai 
64. K & M, & Linen.r miles. per linear and Shiihjn.hiinpur 

78. A. mile. Co.ntts. 

182·inob ... . .. Traverse ... 64. K .. . 29 61'8 
' 

989 Jhinsi City. 
Linear miles. per linefU' 

mile. 
Cantonment plana ... 16-lnch Fair meppiDg ... 58.F, 0, K & 6,711 1'7 11,921 Obokriit&, Almo"'k La ... 

G. aores. per acre. downe and oorkee 
C&ntta. 

Blizlr plana ... 64-lnch Fair mopping ... 58.F, K, G ... 58 88'0 2,010 Chakrita, La.nadowna aud ...... per aere • Roorkee Ca.ntts. Bii.zin. 

Oily plans ... 132-lnoh Fair meppiDg ... 54.K ... 56 . ..... . ..... Jbinsi City. 
acres. 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1931-32. 

PARTY AND LOCALITY. Oo&t ra.te Total 
Sheet; Nos, A-. per sq. E._.titnM REII'ABKB. 

Class of Work. mile. on recess work. 

Sq. m. Bo. Bs. SOUTHERN 
CIRCLE. 

No. 6 (South India) Party.-Bombay, Madras 
andGoa. . 

Originnll-incb ... ... Triangulation 65. F, N, 0. g,700 1'0 2,808 
74. B. 

l-inch ... ... Fair mRpping ... 48. J, 65. J & 5,242 5'5 26,73o.:c • Excludes cost of mi11cella-
K. neoua work doe to o.boli 

tioo of Southom Circl~ . clo., Ra. 2,000 • 

!·inch rs. M, N, 0.1 ... ... Fair mapping ... 58. I, M, N . 11,400 
0'8] 65. D, F. 

11,072 

l-inch ... . .. Fair mapping ... 57.65 ... 9,000 0'20 

Colour patterns ... ... ... 48, 67, 68, 66, 48 Sheela 70 8,860 
66. per sheel. 

... .. 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping 1931-32. 

PARTY AND Loc.&LtTY. CO!Itrate Total 
SbeetNoe. A-. per eq. apenditure on RlliiARitS. 

CLA88 OP WORit'. mile. rece!s work. 

No. 4 Party.-Benga.I and Bihar & Orissa. Sq. m. Rs. Rs. EASTERN CIRCLE. 

1-tnch shec'ls ... ... Fair mapping . .. 73. N, 0 . .. 4,151 8'4 84,896 

Triangulation (forest sut·vey) ... Computn.tions ... '64. 0, 73. 0 ... 277 '7 188 Cohlpntntiona wero 
pleted in t-be ftold. 

com-

Traverse ... . .. do . 72. 0, G . .. 1,607 8'9 6,849 Do. do. 

Do, (foreol survey) ... do. 84. 0, 78. 0 ••• 15 11'9 178 Do. de. 

Planctablo heigh! Traverse ... do • 72. C, G . .. 2,689 ·a 752 

No. 5 Party.-Centra.I Provinces. 

Original l-inch Triangulation ... Computation . .. 64.D,H,K&L. 6,696 1'6 9,168 

Original l-inch Traverse ... Computation ... M.K . .. 1,987 1'6 8,200 

1-tnch ... ... Fair mapping ... 64. F & G .. . 4,691 5"5 25,696 

!-Inch ... . .. Compiled mapping 68.P& 64. J 1,200 4'8 5,708 

Benares Guido Map 6-tnch Fair mapping ... . ..... 20 G8 1,120 

1-tnch sheeiB-l>!en under training . Fair mapping -·· ...... . ...... ' ...... l,G05 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and fair mapping, 1931·82. 

PARTY AND LoCALI'!Y, Coot rate Total 
Sheet Noa, A,..., per aq. espenditure on lbHABKS, 

Cla.•a of Work. mile. reooss work. 

No. 12 Pa.rtra_-Assam, ;J3engal, Burma and Sq. m. Rs. Rs. EASTERN CIRCLE. 

Tripura S te. Conoid. 

Originnll-inoh Tr11ml!ula.t1on ... Computation ... 79.M ... 122 16'8 1,992 

Do. t-inch Tr1a.nguiat1on ... do. 84.E . .. 2,188 1"1 2,899 

Do. l-inch !rraverse ... do • 79. M & 88. H 254 6'6 1,414 
L.miles. perL.M. 

l-Inch ... ... Fair mapping . .. 79. ~I & 88. 1,892 15'7 29,692 
D,H. 

1 
l-Inch ... ... Fair mapping ... 88.H ... 2,116 4'8 9,248 

No. 5 Drawing Offioe.-Assa.m. 

Shillong Cantonment.-
Original Traverse ... ... Computation ... 78 0/14 . .. 495:27 1"4 117 

Originnl 64-!nch 
acres. per Bcre. ... ... Fair mn.pping . .. 78 0/14 ... 19'6 18'0 256 

Origionl Sll·lnOh 
&eros. per acre. ... ... Fair mapping . .. 78 0/14 ... 28'68 8'6 102 

Originnl 16-!noh ... ... Fair mapping . .. 78 0/14 
por acre. . .. 447'04 1'1 495 
per Bcre. 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping, 19.31·82. 

.. 

PA&TY AND LOOJ.LITT. Cost rate Toto! 
SheotN ... Area. per aq. ezpenditure RIIIARKSa 

ora.. of Work. mile. oa reoeea work. 
' 

. 

Sq. m. Ra. Ra. BURMA CIRCLE. 

No. 10 Party.-Upper Burma. 
Original i ·inch ... ... TriangUlation 84 E/N.E.,S.E;, 8,980 0'69 2,776 

N.W.&S.W • ... 
Do. 1-inoh ... . .. do, 88 L/16, & P/4. 

84 I/1, 2, 8, 4, 
2,880 1"06 2,689 

5, 7, 8 . .. . .. 
Original l·ineb ... ... Traverse ... 88 0/N.E., 960 1"19 1,186 ... .. N.W.&S.W; 

Do. linch ... ... do. 811 L/16, 84 I/9, 740 1"88 1,025 
10, JS, 14. -. 

Original t-lneh aheela ... Fair mapping ... 88 0/N.W., 8,164 2'80 9,277 -
S.W.&N.E, 

Do. l·lnoh do. ... ... do. 88 P/8, 4; 2,287 17'05 40,946· 
84 I/6, 9, 10, .. 
18, 14; 88 
L/11, 12, 15. 

Do. 4-lnoh do. ... . .. do. 84 I/10 & 14. 18 210'06 1,861 . 

... 
"' 



•- ' v.~su:av:Ey R:E:Pc>Ri's, FRo:NTi:ER ciRCLE. 
o ' .I . . . . . 

, ! , . , i ,, • . I ' : .. 4 • • ' - • · · teut:-Colonel s. W.Sacl<ville llamUton,n.s.o~ JLB., to 17:10.:~1. 
· · · DIREOTOB ,:.,_ · . ,;_ F. B. Scott, LA., from 1&.10-31 to 28.10.31: · ' 

· · · · . . . • · · · ;, . • F. J. -31. King, II.B., from 29·10·91 to 28-9-92. 
· · · · :: · · ', • · · Colonel H. J.- Couchman, D.B.Oo1 HoC., from 29·8-82. . · · . 

'' '·. ' . ' 

40. Summary.-The units administered by the Frontier Circle 
were 1 A' and 1 E '- Companies; Nos. 18 and 23 Parties, and No. 6 
Drawing Office .• · 

· · ·41;_·' Ti'lloining.-Two Class I OfficeTs on probation, who joined 
' A ' Comp~ny· in May, received training in air survey in addition to 
their ordhiary training in that unit. 

· Seven soldier ' surveyors were .under training in 1 A' Company 
during the field season, of whom three were reverted to their regiments 
and four transferred to the Geodetic Branch in May. · · 

Officers of the R. A. F. paid occasional visits to No. 18 Party to 
study methods of air photo compilation_; · · · · · · · 
·· · 42. Special.-The Officer Commanding, 1E' Company took part 

'in the Westem Command Signal Exercise held near Quetta at .the end 
ofMayo · · · , · - · 

, • • •. • . • ·. • .I . . ' • 

. 43 •. Field, work_of unjte was l'S follows:- __ . . . 
1 A' Smey Company. Topography. on scales of 4 . inches, 

H·jnches and l~inch to 1 mile in sheets 38N and 0, 430, 44 
B and Y, and triangulation in 'sheets 38N and 0. . 

_ 'E' SWMJey Company. Topographical re-survey on the scale of 
~/25,000 foJ'_ tht~ preparation of a Guide Map of Quetta .and 
environs, in -sheets 34J .and , N, and corrections to the 
_16-inch map o_f, Quetta Civil Station. · 

No. 18_ (Ai-r ·s'l.lll"'ley) 1'arfly. · Compilation of air surveys in 
North-West Frontier Province in sheet 380. · 

No. £3 ( Irrigatitm 8WMJeys) 1'arty.~Special topographical suTVey 
on the scale. of '·inches to 1 mile in ·sheets 441, J, M and 
N;. triangulation in sheets 5l!C, D and H; traversing and 
rectangulation in sheets 440 ari.d P, and 53C, D, G e.nd H; 

· f1ond tertiary levelling iri sheets 44J, N, 0 and F . 
. ' - ' - ' 

. . -
.: --':;-'A' Slirvey Company. 

1 . 

O,llc O 00 . {l!r. W. H. Stt<~o., II.B.&., *" 18-10-81. · 
rr omma. "~·- M&jor T. M. M. Penney, B..&., from 14r-10·81 • 

•. I ' , . • 

·· 44. 'General.-The field head-quarters of the Company moved to 
Peshawar· and occupied the same building as No. 18 Pa)."ty. The whole 
Company recessed in · Murree as there was no SUII)mer programme this 
year. · .· . · · . . · _ · · · .. , 

It was hoped at one 'time tO complete the 811~ey 'of :the small a~ 
on the south-west slopes of the Black Mountain rem'!illing over from 
lasad_ t year's work_, but the necessary .P~litiea.I ~rrangem~11ts ~uld not be 
m ~ . . . 



SURVEY REPORTS, FRONTIER OIROLE. 

A small portion of . disputed boundary between the territory of the 
Hae88DZ11is and the W ali of Swat was demarcated. . · . • 

The major portion of the Company was employed on 1-meh ongmal 
snrvey in the Punjab plains round Montgomery. . 

Most of this country is now very highly developed and areas which 
only a few years ago were bare sandy desert are now richly cultivated. 
Twenty years ago it was possible to ride o~ drive in any direction fro';D 
Montgomery chasing black buck and partndge, but now movement IS 

confined to a few roads and all game has disappeared. · · · 
The site of the ruins of the ancient cities of Rarappa was included 

in this season's programme. Here the A.rchreological D~partment has 
unearthed well preserved remains indicating a civilization 5,0~0 years old 
and dating from the same period as the more famous remams recently 
excavated· at Mohenjo Daro in Sind. Seals and other objects found 
here bear a close resemblance to similar remains of the Sumerian period 
discovered at Ur. 

During the period prior to 1,000 B.C. of which remains are found, 
this. part of the Punjab was evidently covered with dense jungle ·and 
overrun by wild animals. There is evidence to show that it dried up 

.later while later remains indicate that after another 1,000 years it again 
became habitable. After this later civilization, as the result apparently 
of a further period of desiccation, the land again reverted to sandy 
desert and is only now beco_!Ding once more extensively cultivated, as a 
result of modern irrigation. 

The training camp this year was firtit employed in carrying out 
a 4_-ineh survey in the neighbourhood of N owshera to provide a practice 
camp map for the Artillery. Since the agreement made with the .Afridis 
last year, many of the bad characters who previously found refuge in 
tribal territory have had this sanctuary denied thein. Consequently 
many of them now haunt that part of the country which lies between 
Peshawar and N owshera on both sides of the Grand Trunk Road. 
~cept however for o?"e cas~ of a soldier surveyor bei~g fired at, work in 
this area proceeded Without mterference, but as a precaution the surveyors 
were made to camp inside the villages at night. 

45. Personnel-The average strength of the Company during 
the year was 1 Class I officer, 2 Class II officers, 5 U. S. officers, 
32 L. S. officers and 7 soldier surveyors under training (the latter were 
transferred from the Company in May). 

Lieut. R. ~- Buchanan, B.A., B. E. and Lieut. J. S. 0. Jelly, B.E., joined 
the Company m May, and the latter received training in air survey in 
addition to his ordinary training in this Company. 

46. ·Field work.-~. S. Chuni w· Kapur (Class II) assisted by 
Mr. Sardar Khan (U. S.) With Mr. Rustam Khan (U. S. Probationer) and 
18 surveyors surveyed 4,098 sq. miles on the scale of l-inch to 1 mile in 
Lahore, Fer.ozepore, Lyallpur, Montgomery, Multiin and Jhang districts 
of the PunJab (sheets 44 B & F), and carried out verification of' new 
topographical detail in 44 A. and 44 K. · 

Training Cam~.-K. S. Afraz Gul Khan (Class II), Mr. Sajawal 
JQlan and Mr. Chiragh Shah, the lastnamed being assisted by Mr. 
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Bashirullah Khan (U. S. S.), in turn had charge of the Training Camp 
of .seven soldier surveyors and one lithodrafteman from No. 18 Party, 
who was receiving training as a surveyor. 

This camp first surveyed an area of 71 sq. miles on the 4-incb seale 
in the Peshawar District of the N. W. F. P. in sheets 38N & 0, Mr. 
Bashirnllah Khan carrying out a subsidiary triangulation of 130 sq. 
miles to supply the neeeesary framework. _ 

In March the Camp moved to the Murree hills (sheet 43 G) and 
resurveyed 64 sq. miles on the 1!-inch scale in the Hazara district of 
the N. W. F. P. and the Rawalpindi district of the Punjab. 

47. Areas surveyed.-A total area of 4,233 square miles was 
surveyed, as follows:-

4,098 square miles of original survey on the scale of l-inch to 1 
mile .in sheets 44 B & F. 

64 square miles of resurvey on the seale of 1!-inches to 1 mile 
in sheet 43 G. 

71 square miles of original survey on the scale of 4-incbee to 1 mile 
in sheets 38 N & 0. · 

48. Oflice work.-Mr. W. H. Strong, M.B.E., (Class II), assisted 
by Mr. Muhammad Akbar (U. S. S.), was in charge of the Drawing Section 
which worked in Peshawar throughout the winter and which formed No. 1 
Section during recess. This section completed 26 fair sheets, and its 
average strength was 9. 

R. S. Chuni La! Kapur and Lieut. R. P. Buchanan, B.A., R.E., assisted 
by Mr. Sardar Khan, were in charge of No. 2 Section during recess and 
completed 16 fair sheets. The average strength of this section was 21. 

Mr. D. M. Das, and after him Mr. S. I. Ahmad (U.S. 8.), was in charge 
ofthe computing sectio11. This section consisted of 4 and 2 computers in 
winter and summer respectively and continued the e,djustmen.t and 
compilation of old data in sheets 38 and 43. 

'E' Survey Company. 

OJjicw Oomnumd. { Ma.jor E, 0. Wheeler, K.C'., a.B., to 16-8-U. 
aog.- c,.ptoia J. B. P, AagwiD, B.B., from17-8-82. 

49. GeneraL-The field and recess head-quarters were at Quette. 
Owing to retrenchment, the only field work carried out was the 
re-survey on 1/25,000 scale of the vicinity of Quette, and corrections 
to the Quette 16-inch Civil St&tion maps. These surveys, with the 
corrections to the Quetta 16-inch Cantonment map carried out in 
1930-31,. were incorporated in the final compilation of a 1/25,000 guide 
map of Quetta and its environs. . · 

Persom~.el.-The average strength during the field season was 1 
Class I officer, 1 Class II officer, 1 Upper Subordinate officer and 8 Lower 
Subordinate officers (excluding clerks and reproduction section), 

·50. Field work.-As far as possible surveyors awaiting transfer 
to other unite were utilized in correcting the 16-ineh map, surveyors 
to be retained in the unit being employed on the 1/25,000 re•survey. 
The re-survey of the southern and heavjer h~ of tb~ 1/25!000 map_ an4 

' 
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. eotTection on the ground of tile 1'6-inch map wel'e complete.~ by Christma's 
1981 and drawing was commenced. ·Re-survey _of the. p.orthem half 
was started in the middle of March and completed m the mtddle of May. 
Mr. F. J.··Grice (Class II), assisted by Mr. Abdul Bashid (U.S. S.), 
was in cbarae of the field· work.· · : - ~ . ' . . . 

5i. ··:Areas surveyed.-Re-survey of 129 sq .. miles on the scale 
of 1/25,000, and cotTection o~ 3· sq. mil_es .on the scale ~f. 16-inches to 
1 mile.· . Owing to discrepancieS found m the Quetta mumClpal boundary, 
the traverse of 5 linear miles was also catTied out. . 

Natwre of ·area 81UM:eyed.-The 1/25,000 work varied from rugged 
hills to open plain. In order· to economise as far as possible, the more 
rugged areas were not surveyed and the headings and tables.of references 
in the published map will be atTanged to cover the spaces unsurveyed. 

The 16-inch portions corrected were thickly populated city areas. · 
52.'' Office ·work,-Fair-drawing was carried on throughout. the 

year, _under .the charge of Mr. F. J. Grice (Class II),. until reliev.,d by 
Mr. Critchell (Class II), and under Lieut. Jenney assisted by .Mr. Khush11l. 
Khan and Mr. Abdul Rashid (U. S. S.). Owing·to' the amount of 
work entailed in the preparation of the Quetta guide map, as . well as 
corrections to the 16-inch map, miBCellaneous.work and extra-departmentl!] 
drawing (paid-for work), and owing to the much reduced· establishment 
«>fthe company .due· to retrenchment, it was. necessary· tO. delay· the 
~ompletion of some outs!anding mapping. ' : ., ; · ,. 

53. Reproduction seotion • ...:.This s~ctiori, un"der Litho Drafts-. 
manShababuddin upto his tran~fer on the 7th April 1932, and thereafter 
under Mr! Sadik Ali, worked mainly on paid-for work throughout the 
year. The volume of extra-departmental work obtained was· sotpewhat 
adversely affected by the universal economic depression. . . 

During the year a Rotary offset machine and a. ~uplicating. and 
reversing press were installed in the office of the Company at Quetta. · 

54. Military Training.-Captain J. B. P. Angwin, R.E., took 
part in the Western Commap.d signal exercise held near Quetta at the 
e~d of May. Useful experience. was gained in methods of co-opera­
tion between. the survey company. and military formations and in 
methods of procedure when rapid progress of ground control is the 
primary object. · 

'- . :-

No. 18 .(Air Survey) Party. · 

. · ." : !Captain D. R. Orono, R.B., till6-Ill-81, from H-4.39 to 22-6-Sl!, and 
O/ficer m chat'gt.- .from 16-7-39. · 

L1cut, C, A. K. Wilson, R.I.,· from 7-12-Sl to 18482 a.Dd from ' 
'' ' ~-8l! to 16-7-82. ' . . ' 

55. General-Recese. and field. beadqu~rs ·have remained 
at Murree &lid Pe~hii~ar respectively. Close liaison with the Royal Air 
Force has been m!"mtamed and the standll.rd of the photographs received 
shows a steady' l~nprovem~nt. Photography bas in. general followed · 
the dem_ands of au: o.t'erations and as a result photography for revisiol'\ ' 
eurve;ys Is temporanly m abeyance. , · , · :.' 

' 
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· ·56; Personnel.-The strength· of the party was jucreased from 
1 Class :{, 1 Class II, 1 Upper Subordinate· and 17 Lower Subordinate 
officers to 2 Class ·I, 2 Clasa II, 4 Upper Subordinate and 2 6 Lower 
Subordinate. officers during the year. · On this expsnsion, the· patty was 
reorganized into 2 survey sections, ·one fair mapping section and onA 
computing section, 

· 57. :Field work~No. 2 Wing ·station R. A. F. 'supplied photo­
graphs of 870 sq.' iniles of tribal territory in 38 N, and Nci. 1 Wing Station 
supplied photographs completing gaps in all previous surveys. . Surveyor 
Fateh Muhammad Khan fiXed numerous points with plane-table' and 
clino:inete'r in sheets. 38 0/6; 10 and 14 from the Kohiit Pass road and 
the· adininistril.ti:v& border,' for the control of the air survey compilation. 

58. Compila~iolj.. : Titrak:-The rigorous survey of trib~lterri-
. torv in sheet 38 0{5 was completed.: . . . . . .. . ., -. .. \ 

59 •. Methods. of survey.-A· graphlcal method of surveying 
from oblique photographs (vide Appendix I) was devised and employed for 
mapping 220 square miles of country. The method was easily learnt by· 
the surveyors and the errors were of the order anticipated. · 

. 60. Reproduction Section.-The· section was kept moderately 
employed during. the year on miscellaneous work, details of which are 
included in the :Map Publication and Office Work Report. 

61. PUblications,-· Captain Crone produced a draft for '.l'opo­
graphical Hand Book Chapter XII "Air Surveys" during the year. 

No: 23 ·:(Irrigation surveys) Party. 
OJicM" in charge.-Mr. 0. H. Treabam. 

62, General.-Thls party', whlch works for the Punjab Govern­
ment, continued the survey of the area covered ·by the Bhakra Dam 
Irrigation Project. l'he recess · and field head-quarters were at Solon 
and Ferozepore respectively"-. · ·· · · · . . · . . 

"• Perscm1ul.-· The average field strength of the party, apart from the 
Officer in charge, was 4 Class II officers, 5 Upper Subordinate officers 
and 128 Lower Subordinates. 

63; Field work • ..- . . 
Camp (1).-Mr. C. 0. Picard (Class II) up to 29th February 1932, and 

Mr. B. N .. Murthy, B.Sc., (Class II) thereafter, with 24 Lower Subordinates 
completed 624 square miles of 25-aore reetangulation in Hisaiir and 
Rohta.k districts and Jlnd and Lohiiru. States, in sheets 44 0 & P and 
53.C & D. . 

Camp (S).-Mr. H. H.. P .. 'But~edield (Class II) >~~~sitited by 
Mr. Ghulam Hasan (U. S. S.) with 20 surveyors completed 1,524 square 
miles of special topogrophical--snrvey on the scale of 4 inches to 1 mile 
in Ferozepore district and Faridkot and Kalsia States in sheets 44 I, J, 
M and N. 

Camp (9).-Mr. Jiya La! Sabgal (Class II) with 16 Lower Subordi­
nates completed 1,242 square miles of tertiary levelling in Ferozepore, 
Hissiir and Ludhliina districts and Faridkot and Kalsia States, in sbe~ts 
44 J, N, <;> and l', 
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Catmp (4).-Mr. Mohd, Najamuddin, B.A., (Class II) assisted by 
Mr. M. L. Kohli (U.S. S.) and 24 Lower Subordinates completed 

2 920 equare miles of traversing and rectangulatiou to 3,000 acres 
in D~lhi, Gurgaon, Hissar and Rohtak districts and Dujii.na, Jind and 
Pataudi States, in sheets 44 P and 53 C, D, G and H; · 

863 square miles of triangulation-in Delhi, Hissii.r, Karnii.l and Rohtak 
districts and Dujii.na, Jind and Patiiila States, in sheeta 53 C, D and H; 

30 square miles of rectangulation to 25 acres in Rohtak district in 
sheet 53 D. 

Camp (5).-Khan Sahib Mohd. Hussain Khan (U. S. S.) assisted 
by Mr. Quadir Dad (U. S. S.) and 24 Lower Subordinates completed 615 
square miles of rectangulation to 25 acre~~oin Hissilr and Rohtak districts 
and Jind State, in sheets 44 0 & P and 53 C & D. 

Drawing SectiO'ti.-Mr. N. D. Joshi, B.A., (U. S. 8.) with 10 Lower 
Subordinates completed the fa.irmapping of three l-inch compiled sheets 
of the Haveli Irrigation Project and the reduction to the 4-inch scale of 
4,942 village musavis of Hissii.r district, 17 of Ferozepore district and 
1,318 of Faridkot State. 

64. Areas surveyed.-
1,524 square miles of special topographical survey on the scale of 4 

inches to 1 mile in Ferozepore district and Faridkot and Kalsia States,. 
in sheets 44 I, J, lll & N. 

1,242 square miles of tertiary levelling in F erozepore, Hiasiir and 
Ludhilina districts and Faridkot and Kalaia States, in sheets 44 J, N, 
O&P. 

1,269 square miles of rectangulation to 25 acres in Hissiir and 
Rohtnk districts and Jind and Lohii.ru States, in sheets 44 0 & P and 
~c&n . · 

2,920 square miles of traversing and rectangulation to 3,000 acres in 
Delhi, Gurgaon, Hissil.r and Rohtak districts and Dujana, Jind and Pataudi 
States, in sheets 44 P and 53 C, D, G and H. 

863 square miles of triangulation in Delhi, Hissiir, Karniil and 
Rohtak districts and Dujina, Jind and Patiii.la States in sheete 5.3 0, 
D&H. · ' 

. Th.e country su':"eyed consists for the. most part of :6at cultivat~d 
plan~s, Interspersed With trees and scrub and very sandy in the western 
portion. · 

· 65. Recess duties.-The fair mappina and ~~mputations of all 
t?e field work were completed ~uring the y;ar. The work was super• 
VIsed by Messrs. 0. D. Jackso11, J1ya La) Sahgal, Mohd. N ajamuddin, B.A., 
B. N. Murthy, B.sc., Ghu!am Hasan and N. D. Joshi, B.A., assisted by 
Mesara. M. L. Kohli and N. M. Bopaiah .. 
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VI-SURVEY REPORTS, CENTRAL CIRCLE• to 29-2-32, 
GEODETIC BRANCH from 1·3·32. 

{

Lt.-Col. J. D. CampbeU, n.s.o., "·"-• to 28-10-31. 
DI~ECTOR:- Lt.-Col. A. H. Gwyn, u., from 29-10.31 to 29-2-32. 

. Dr. J. de Grao.ff Hunter, II,A., sc.n., F.Iost.P., from 1-8·82, 

66. Summary.-The units administered by. the Central Circle 
were Nos. 1, 5 and 20 Parties, Khairpur and Air Survey Traverse Detach­
ments, and No. 3 Drawing Office. 

On completion of their work, Khairpur and Air Survey Traverse 
Detachments were disbanded from 1st September and 1st October 1931 
respectively and their personnel distributed amongst the other units of 
the Circle. 

No. 5 Party was transferred to the administrative control of the 
Director, Eastern Circle, from 1st February 1932 and its Report will 
be found among the Eastern Circle survey reports (pages 65 and 66). 

As a measure of retrenchment, the Central Circle directorate was 
closed and Nos. 1 and 20 Parties transferred to the control of the 
Director, Geodetic Branch, with effect from 1st March 1932. No. 3 
Drawing Office was amalgamated with No. 2 ·Drawing Office from the 
21st January 1932. 

No. 20 (Cantonments) Party was reduced to the status of a detach­
ment from 1st April 1932. 

The Castle Hill Estate, the property of the Survey of India at 
Mussoorie, has been transferred for maintenance to the Public Works De­
partment (Central Division, Debra Diin) from 1st February 1932. 

67. Training-· Two Class II officers were confirmed in their 
appointments. A batch of four U. S. officers on probation was transfer­
red frOJll the Geodetic Branch to No. 1 Party for trainin.g at the com­
mencement of the field season. Two of them have since been retrenched. 

Out of the six soldier surveyors under second period of training in 
'No." 1 Party, one was reverted to his regiment as unlikely to become a 
1st Class surveyor and draftsman, and the remaining five were recom­
mended for retention in the department. Two more soldier surveyors 
were posted to No. 1 Party for training during field eeason 1931-32, but 
both of them were found unsuitable and reverted to their respective 
units. · 

68. Field work of parties was as follows: . 
No. 1 Pt111"ty.-Topography on the scales of j, 1 and 8 inches to 

1 mile in sheets 450, llf, N and 0, and 53H. Trian­
gulation in 45G, I and K. Traversing and levelling in 
advance. 

No. 6 Party.-Transferred to Eastern Circle from 1-2-1932. For 
. details of work see pages 65 and 66. 

No. 9JO Party.-Large scale surveys of cantonments and biizirs 
of four cantonments in the U. P. and two in Bengal. Special 
survey of the civil area in Jhiinsi. Traversing and levelling 
in advance. 

*Tho Cennal Circle was incorporaled wilh lho Geodelio Branch from 1·8·82. 
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· - {Lt: C. A. K. Wilson, B.z., to 6-10-31, 
1\!r. A. M. Talati, L.C.E., frotD 7-10-31 to 17-3-82. 

Ojftcer it1 cha'rge.- , L. Williams, H.B.B,, from ls.8.·82 to 284-82, __ 
, · C&pt. H. W. Wright, B.E., from 29-4-32 to 27•7•3.9,- ·• 
: ·: Lt .• Col. R. Foster, I.A.., fi-om 28-7•89. 

69. General.,..:.. The partY conthiued operations.' in ~he Riijputana 
Agency, Ajmer-Merwara, Delhi, Punjab and United · Pro\l;inces, partly 
by special arrangements with Jaipur State and the Northern India Salt 
Revenue D.epartment, in sheets 450, U, I, K,· M, N, 0 and 53 H.· ' 

. The field headquarters of the party were at Ajmer-. ·. 
Pe-rsonml.-The strength of the party, including a section left at 

Debra DUll but excluding the officer in charge, was 7 Class .II officers; 
2 Clan II officers on probation, 2 Upper Subordinates, 4 Upper Subordi­
nates on probation and 56 Lower Subordinates and soldier surveyors .. 

:. • - J :. I. • • - :_. 

'lfl .. Areas ~eyed.--'4,'19_7 square miles, or l-inch original 
survey in sheets 45Mz Nand 0;. .. · · 

·1,607 aqwire, miles of l-inch original survey in sheets 45N and 0, 
in Ajmer-Merwira and states of the Rajputiina Agency; 

150 square miles of l-inch revision survey in sheet 53H in Delh~ 
Punjab and United Provinces; . .' · 

32 square miles of 8-inch original survey in 450 in Jod!J.pur State 
of the Riijputana Agency. . 

T-riangu.lation.-8, 736 square miles in sheets ·45U, 1 and K in 
Ajmer-Merwiira and the Riijputiina Agency. . 

TTaveTsing and levelling.-15 linear miles of traversing and 117 
linear · miles of tertiary . levelling were carried out in sheet 45C in 
Jodhpur State.' 

. '. . . 
71. Field work was organized as follows: · _ -
Camp (1).-· Mr. N.- 8; . Harihara Iyer (ciUs II) with 1 instructor, 

2 Upper Subordinate _probationers and 7 surveyors, of whom 6 were 
under instruction, completed 533 square miles of. i-inch • original survey 
in sheet 45N in Ajmer-lllerwiira and in Jaipur and Kishangarh States and 
803 square_ miles of l-inch _original survey in sheets · 45N and 0 ~ 
Ajmer-Merwiira and in Jaipur,- Kishangarh and Shihpura States; _ · 

The area, mostly under light cultivation, was llat and do/i with 
occasional small hills. · · - · . - · ~ 

. Camp (B).-'Mr; ~- M. Mudaliar (Class II) with 2 Class II proba-
tioners, ~ Upper Subordmate officer, 2 Upper Subordinate probationers 
and 3 surveyors, ·completed 804 square miles of l-inch· original survey 
in_ sheet 450 in. Ajmer-Merwiira and the states of · Bdndi, Jaipur, 
Shahpura and Uda1pu,r. , . · · - · 

The area was mainly flat with a range of hills in the south. 
· Camp (8).-Mr: T. III. C. Alexander (Class II) with 8 surveyors, 

completed 2,123 square miles of !·inch original survey in sheets 45M 
and N in ·the states of Jaipur, Jodhpur and Kishangarh. · 

The area was fiat and dry and included a .portion of.the Siimbhar 
SaltLake. _ ___ .. _ _ . . . __ 

... 
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Camp- (.4,).-· Mr. Jugal Behari Lal (Class II), with 1 Clas• II officer 
and 9 surveyors, c?mpleted 2,141 squar~ mil_es of originali-inch survey in 
sheets 45N and 0 m the states of Biind1, Ja1pur, Tonk and the Chiefship. 
of Lu.wa of the Rajputii.na Agency. · . 
- -The area was flat and dry, drained by the Baniis river, with a ran!!'e 

of hills in the south. . : " 
Oamp (5).-First Class surveyor Najmul Husain with 4 surveyors 

completed 7 5 and ·117 linear miles of traversing and levelling and 32 
square miles of 8-inch original survey in sheet 45C in Jodhpur State. 

This work cov~red the Pac)lbha~ra Salt Source, consisting of a dry 
sandy area, cut up by nu!Jlerous salt p1ts. · 

.&vision.-Tw~ _surveyors. c.arried out 150 square miles of l-inch 
revision survey -along 115 miles. of the Jumna l;iver in sheet 53H in 
Delhi, Punjab and Up.ited Provipces. They were inspected in the field 

. by Mr. N. S. Hariha:r~ Iyer (Cla.s~ II). ,. 
Mr. ,:r~gal Beha,ri, Lal (Cl&~~s. II) proceeded to, Bombay for .·about a 

month to collect information from local authorities for bringing up to 
date the 1923 4-incb, map of B01;nbay and Salsette. . 

T'l'iantgu.lation.-;-:-:Mr. S. M ... ;Murtaza (Class 11) triangulated 1,322 
square miles in sheet ~51 in the states of Bikaner, Jaipur and Jodhpur. 
The country was chiefly dry and. barren with undulating sand hills. 

Mr. B. B. Kuttappa (IJ. S. S.) triangulated 2,414 square miles in 
sheet& 45G and K of hilly country in Ajmer-Merwiira and the states 
of Kishangarh, Jodhpur; Shiihpura and Udaipur. 
· Field season mapping.-Mr. 0. D. Jackson (Class II) and 10 sur­

veyors remaineoi at Debra Diin employed on fair drawing, as a measure 
of economy. 

'72. Recess duties.-Fair mapping was divided into 4 sections 
under Messrs A. A. Graham, T. M. C. Alexander, Jugal Behari La! ·and 
1st-Class surveyor Najmul Husain. 
· Mr. B. B. Kuttappa was responsible for the completion of 
computations. 
· 73. Reorganization.-On 1-3-32 the party was transferred to 
the Geodetic Branch, on the disbandment of the Central Circle. 

No. 20 Detachment (Cantonments). 

{

llr. J. R. William•, to 31-8·32. 
Ojkttr in. chargt!.- Lt . .cot. A. H. GWJD, I..&. •• from 1-4-32 to 29+32. 

:Mr. L. Williama, ll.B . .a:., from 804-32. 

'74. General.-The party, which was reduced to the status of a 
detachment from 1-4·32, carried out revision surveys and re-surveys of 
cantonments on the scale of 16 inches to 1 mile, and of cantonment 
biiZiirs on the scale of 64 inches to 1 mile, as required by the Engineer~ 
in-Chief and Army Department. A special large scale survey of the 
civil area in Jhiinsi was also taken up for the Jhanai municipality. 

The field season commenced 011 12-10-31, with field headquartel'B 
at Ranikhet. The headquarters were transferred to Debra Dtln Oil 

21-3-32 and moved to recess in Mussoorie Oil 9·5·32. 
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Pe!'sonml.-The field strength, excluding ~he offic.er in charge, was 
2 u. s. officers and 20 L. S. officers. A drawmg ~ect1~n of 4 draftsmen 
nd a computing section of 3 computers were mmntamed at field head­

~ua.rters, under the supervision of the officer in charge. 
75, Areas surveyed.-Details of the survey completed by both 

camps are as follows:- · 
16-inck re-s'l.lh"')ey. 

Billikhet Cantonments 
64-imch '1'8-8WI"'iey. 

Balllkhet Biiziirs 
16 -inch revision B'l.lh"')61J. 

Almora Cantonments 
Jilipahiir , (part) 
Lebong , 
Lansdowne , 
Roorkee 11 

64-inch 'l'evisiotl. su.I"!Jey. · 

Lansdowne Biiziirs 
Boorkee 11 

139]-inch original B'IIIT'vey . 
. Jhinsi civil area ... 

The above areas include overlaps. 

... 4,924 acres. 

98 acres. 

385 acres. 
365 , 
340 , 

1,634 " 
2,366 " 

23 acres. 
12 " 

122 acres. 

76. Field work was organized as follows: . 
Oamp (1).-Headquarters Binlkhet. Air. Jagannath (U. S. S.) with 

7 surveyors, 1 traverser up to 31-12-31 and 1 computer as leveller 
were employed in Almora, Riinikhet, Lebong and Jiilii.pahar cantonments. 

Oamp (e).-Headquarters Roorkee, Mr. Bakbshi Harnam Singh 
(U. -6. S.) with 4 surveyors, increased by. 3 surveyors transferred from 
Camp (1) on ao-4-32, and 5 traversers, including 1 transferred from 
Camp (1), were employed in Lansdowne, Roorkee, Meerut, ;Jhiinei and 
Shiihjahiinpur cantonments and in ;fhiinsi civil area. 

Travei'Bing and levelling.-886 linear miles of traversing and 69 
linear miles of levelling were carried out, the latter to control 5-foot 
contour intervals in plains and 20-foot contour intervals in hill canton­
ments. Of this, 123 linear miles of traversing and 52 linear miles of 
levelling were computed for this season's survey, the remainder being 
advance work for next season's survey. · . 

In addition to the above, 79 linear miles of spot levelling of 176 
positions in Rii.nikbet and 101 positions in Almora were carried out for 
tbe M. E. S. f~~ a special scheme of drainage and water supply. 

Four positions were fixed by triangulation in Lansdowne cantonment 
for the purpose of range-finding. · 

77. Recess duties.-Fair mapping was supervised by the officer 
in charge up to 13-6-32, after which date it was placed under Mr. Bakbshi 
Harnam Singh (U. S. S.) as section officer. 

Five sheets on 16-inch scale and 1 sheet on 64-inch scale of Chakrita 
cantonment and bii.zii.r were completed and sent for publication. 
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VII.-SURVEY REPORTS, SOUTHERN CIRCLE. 

DIREC'rOB:-Lieu~.colonel L. G. Crosthwait, u .. upto iSth .Aprll19S9. 

78. Summary. Southern Circle Office, together with No, 4 
Drawing Office, Nos. 7 and 8 Parties, was abolished during the year as 
a measure of retrenchment. All the records of the Circle Office were 
taken over by No. 6 Party, the only unit of the old Circle which is 
to continue in existence, redesignated No. 6 (South India) Party. · 

No. 4 Drawi'ng Office. 
Ojfiar ;,. cll4rgo.-Mr. E. A. Meyer, upto 29th Februt.q 1981. 

79. No.4 Drawing Office was abolished, as a measure of retrench­
ment, from let March 1932 and the arrears of compiled mapping were 
taken over by No. 6 Party. · · 

No.7 Party. 
Oj/cw ;,. charg1.-Coptaiu G. W. Gammell, u.., upt.o 29th Febouuf 1981. 

80. This party was employed during the field season on compiling 
work for the Frontier Circle, and abolished as a measure of retrenchment 
from 1st March 1932. · 

No. s Party. 

0 .: .. ,. ·,. Ius .i { Ma.jor W. J. Norman, :w:.c., a.E., upto 9bt October 19811 
;u~ ' c r.,,.- Mr. H. B. Simona, from 22nd Oct. b.pto 14t.h Deoember, 1981. 

81. This party did not take the field and was abolished as a measure 
of retrenchment, from 15th December 1931. 

No.6 Party. 
Ojfiarm c114r { Kr. E. M. Xeuay, upt.o 29ad Ootohlr 1981. 

f•.- llajOr W. J. Norman, x.c., B.L, from J8td Ootober, 1981. 

82. General-On the disbandment of the Southern Circle in 
April 1932, No. 6 Party became responsible for all surveys as well as for 
all the compiled mapping in the south of India. 

The party took the field in November 1931 with increased streng1h, 
as Nos. 7 and 8 Parties were being abolished. Party Headquarters 
opened in Waltair on the 23rd November 1931 and closed on the 20th 
April 1932. 

The programme consisted of topographical surveys in the East 
Godavari and Vizagapatam districts of Madras, as well as a small area in 
the Kanara district of Bombay and Goa adjoining last year's work of 
No. 7 Party, which was required to complete the compiled mapping. The 
programme had to be curtailed owing to the prevalence of fever amongst 
the members of the party. • 

83. PersonneL The field strength of the party was 3 Class I 
Officers, 4 Class II Officers, 1 Class II Probationer, 10 Upper Sllbordi­
Rates aud 53 Lower Subordinates. 
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The TeCess stTength was 1 Class I Officer, 4 9Iass II .O~!lers, 1 
Classll Probationer; 5 Upper Subordinates and 73 Lower Subordinates. 

84. Area surveyed.-A tota~ of 5,3_3? square miles ':"as 
surveyed _on the scale of l-inch to 1 mile, compnsing 5,220 square _miles 
of arigioal survey and 112 square miles of re-survey, in· sheets. 48J 
and· 65J and K. 

. . 85. Field . work was organized as follows:-
: No: 1 Oamp under Mr. P. S. Venguswami (U. S. S.), with 6 to 1\ 

surveyors surveyed 593 square miles. 
No. 'g Camp under Mr. C. P. E. Davenport {Class II), with Mr. K. 

B. Mutbanna (U. S. S.) and 10 to 12 surveyors, surveyed 914 square 
miles. · · • 
•. ·. No. 9 Camp under Lieut. R. H. Sams, R.E.,·witb 5 to 8.surveyors, 
surveyed 566 square miles: · . · .. . · . . · . 

No. ·4 Camp ·under Mr. E. N. Nates~~:n, B.A. .(Class II), WI~ 
Mr. Muhammad Mustafa (U. S. S.), one Class II Probationer, 3 Upper 
Subordinates and 10 to 14 surveyors, surveyed 1,347 square miles. 

No. 6 Camp under Mr.· M. D: Nangia, B.A. (Class II), with 5 to 7 
surveyors,· surveyed 607 square miles. · · · · · 

.. No, 6 Oamp un_der Mr. Muhammad Abdul Azim, I.D.S.H; (l!' .. S. S.), 
with Mr. Muzaffar Husain (U. S. S.) and 8 to 10 surveyors, surveyed 
1;126 square miles. 

A detachment of 2 surveyors in Bombay and .Goa surveyed 179. 
square miles. _ 

86. Triangulation. All area of 6,381 sguare miles was triangu­
lated in advance, for detail survey in future years, by Lieut. Jenney, R.E.,. 
Mr. Nair, B.A, (Qlass II), Mr. Alauddin (U.S. S.), Mr. Shama)lna (U. S. S.) 
and surveyor Narasingha Rao. 

87. The country surveyed included a portion of the coalltal 
plain, but most of it was on the Eastern Ghats. These bills rise in places 
to 5,000 feet and, though parts of the Jeypore Estate are cleared for cul­
tivation, many of ~e. hills are covered with thi~ virgin jungle. . . 

88. · The· health of the party was not good, and the programme 
suffered in consequence. Many of the men bad been working in leverish 
areas. the previous year and nearly all these suffered. relapses, Tlie ·nrea 
of this year's work is notoriously unhealthy an:d an effort. was made to 
protect the surveyors by supplying them with prophylactic . doses of 
plasmoquine.. Unfortunately the drug arrived late .. and its quantity 
prov.ed insufficient for the Party's requirements. The fever. area was also 
larger than anticipated. . .. ~ · . 

· ·.Although fever was not avoided 'this year to any large extent, it is 
fliirly certain that some measure of protection is possible. ·. . :. · - · 

:. · 89. Recess Duties. The 21 oile-inch sheets of the cUrrent 
progra~me were mapp~d du~ng recess by 4 drawing sections under 
Messrs. ·Natesan, Nangm, Azim and Muthanna. ·These sections also 
completed the colour•patterns of the previous year's work of Southern 
Cirele .. : · · · · · 
-::: .. The compiled mapping wa~ carried out by .a.se~tion under Mr: Drake, 
D.Q.II, (Class II). .: . .. : .. : .. :;, ·-: .. :. _, ~ , .... .: 
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Triangulation computations were carried out by .a ·section under 
Mr. Nair. 

90. Map Sales. As an e_xperimental measure Mr. Clarke, who 
had been· employed for_ the last 5 ·years by ·the department to take 
charge of the sale of maps, was appointed Map Sales Agent with efi'ect 
from 1st March, when he ceased to be an employe of the department. 
The stock of maps in Bangalore was considerably reduC!'d when this new 
arrangement came into force, The sales during the year amounted to 
~s.- 4,132 •. 



VIII.-StJRVEY REPORTS, EASTERN CIRCLE. 

J)IlUilOTOB:-{Colonel H. J. Coachman, D.s.o., lii.C., apto 20.11-82 •. 
, Lt,-Colooel C. H, Thompsoo, I.A" from 21·8-82. 

91. Summary.-The units administered by the Eastern Circle 
were Nos. 4; 6 and 12 Parties, and No. 5 Drawing Office. 

No. 9 Party did not take the field during the year under report, 
but was kept in abeyance aa a retrenchment measure, pending orders from 
the Government of India regarding its disbandment. 

No. 5 Party was transferred from the Central Circle to Eastern 
Circle with effect from the 1st February 1932. 

The Director, Eastern Circle, also acts as Director of Surveys, 
Assam, under the Local Government. This entails the administration of 
the ABBam. Tm11erse Pan-ty, Assam. Drawing and Reproduui:ng Ojficu 
at Shillong, and the Assam. 8111t"Vey Schoo~ at Jhiilukbiiri (Gauhii.ti) which 
he inspected. 

In addition, as technical adviser to the Governments of Bengal and 
Bihar and Orissa, the Director, Eastern Circle, visited the Bengat Drawing 
Ojfice at Alipore (Calcutta) and the Bihar and Orissa Drawing Office at 
Gulzarhigh (Patna). The existing arrangement by which the Director 
acts as technical adviser to the Government of Bihiir and Orissa ceased 
with eft'ect from 1st April 1932. 

92. The :fl.eld work of parties comprised 53 one-inch sheets 
partly or wholly surveyed and other miscellaneous work, as follows:- • 

No . .4 Parly.-Topography, 4,155 square miles on the scales of 
l-inch and 4-inches to a mile in sheets 7 3 0, N and 0. 

No. 6 Pan-ty.-Topography, 4,691 square miles on the scale of 
l-inch to a mile in sheets 64 F and G. 

No. 19 Party.-Topography, 4, 763 square miles on the scales of 
l-inch and !-inch to a mile in sheets 79 M, 83 D and H. 

No.6 Drawing Office.-Shillong Cantonment Survey. 

Theodolite traverse 5·63 Linear miles 
16-inch original survey 25·6 acres 
16-inch supplementary survey 421·44 , 
32-inch original survey . •• 4·03 , 
84-inch supplementary survey 19·6 , 
32-inch supplementary survey 24·6 , 
93. Training.-All the pupils, attached for training to p&rties in 

the field, appear to be promising and likely to become useful surveyors. 
94. Shillong Cantonment Survey.-An original and supple­

mentary survey of 495·27 acres of the cantonment area of Shillong 
was carried out by 2 traversers and 5 surveyors under the supervision of 
Mr. Rohini Kumar Tal~patre., B.A. CU.S.S.) and the Officer in charge, 
No. 5 Dro.wing Office. 

The work was transferred to the Eastern Circle by No. 20 (Canton­
ments) Detachment. The fair mapping was also completed by arrange• 
11111nt with the Director, Geodetic Branch. 
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No.4 Party. 

OJ}iuriat:M.rge.- { ~pt&in J. B. P •. Ancwia, a.J.., up tou.&a • 
.w.r. D. K. Reantek, K.B.B.,·from ~ 

95. General.-Original and Supplementary surveys of 4 151 
square miles on the l-inch scale were carried out in Bencral and Bihiir 
and Orissa, consisting of original survey of 236 square ~iles in sheet 
73 N and supplemei\tary survey of 3,915 square miles in ·sheets 73 N 
andO. 

. Pe'I'Bonnet.-The field strength of the party was 1 Class I, 4 Class II 
1 Class II Probationer, 4 Upper ·Subordinate and 59 Lower Subordinat; 
Offie&ra. · 

96. Areas surveyed.-,-
Original survey on the l-inch scale 236 square miles. 
Supplementary survey on the l-inch scale ... 3,915 , , 
Forest survey on the 4-inch scale 4 " , 
Traverse (theodolite) 899 linear miles, 
Traverse (theodolite) forest boundaries ••• 79 , , 
Traverse (plane-table height) 829 , , 
Triangulation for 4-inch Forest Survey 277 equare miles. 
97. Field work was organised as follows:-
Cannp (1).-Mr. B. T. Wyatt, V.D. (Class II), with Mr. Iltifat Husain 

as assistant camp officer, 1 Class II Probationer, 1 U. S. S. Probationer 
and 7 pupils under training, and 5 surveyors, completed the supple· 
mentary survey of 1,046 square miles in the low-lying, densely populated 
coastal country of the Midnapore district of Bengal and the Balasore 
district of Bihir and Orissa, in sheets 73 0/1, 2, 3, 5 and 6. · 

Camp (B).-Mr. Abdul Rashid Quraisbi, B.A. (Class II), with 13 
surveyors, !lQmpleted the supplementary .s11rvey of 1,218 square miles 
in country. similar to that of Camp (I), in the Midnapore district, in 
sheets 73 N/6 and 12 and 0/9,.10, 13 and ).4, 

Cannp (3).-Mr. M. M. Gan.apathy, B.A •. (Class II), with 11 surveyors 
completed 236 square miles of original survey in sheet 73 N/15 and 
826 square miles of supplementary survey in sheets 73 Nf7, 8 and 11, in 
the low-lying and densely populated country of the Midnapore and 
Howrah districts. Mr. Mohnbat Ali (U. S. S.) joined this camp in 
March on transfer to the party. 

Camp (4).-Mr. Abdul Ahad, B.SC. (Class II), with 7 surveyors 
completed the supplementary survey of 825 sqnare miles in sheets 78 Nf2, 
8 sud 4 in the Midnapore district, in eonntry ranging from fiat low-lying 
paddy land to gently undulating dry laterite ground with patches of sal 
forest. 

The camp areas generally range from densely populated low-lying 
rice lands from the coast in the south to undulnting dry laterite country 
with occasional sal jungle in the north. The villages are thickly wooded, 
with groves of. bamboo and miscellaneous trees and numerous tanks, 
which are the usual water supply away from the rivers. 

. T'l'iangulation.-An area of 277 square miles was tri1mgulated by 
Mr. D. D. Aggarwala (Class II Probationer) in sheets 64 0/14 and 78 C/2 
and 8 in the Samba! pur district of Bihir and Orissa. This was done to 
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provide connections for the traverse for the 4-inch survey of reserved 
forests. . 

Toraverse.-Two U. S. Officers, Messrs. U. D. Mamgain, B.sc., and 
s. K. Guha, with 2 traversers, completed 899 linear miles of theodolite 
traverse, covering sheets 72 Cfl, 5, 9 and 13, G/1 and 5, and 829 linear 
miles of plane-table height traverse in sheets 72 C/2, 3, 4, 6, 7 and 10 
and G/4, 6, 1 and 8 in the Ballia district of the United Provinces, and in 
the Gaya, Muzafl'arpur, Patna, Siran and Shiihiibid districts of Bihar and 
Orissa. · 

This plane-table height traverse was undertaken, in the same way as 
last yell}, to provide a network of heights in areas where the preliminary 
editions were considered to be sufficiently accurate in plan after ·test by 
theodolite ~raverse, and also to provide further check on the detail. 

79 linear miles of theodolite traverse were also done in 64 0/14 and 
73 C/2 and 3 of the boundaries of reserved forests in the Sambalpur 
East Forest Division mentioned under Special Surveys. · 

• Spe¢ial B1WVeys.-H was part of the party's programme, when it 
took the field, to survey 11 blocks of reserved forests of the Sambalpur 
East Forest Division on-the scale of 4 inches to a mile, the theodolite 
traverse and survey being done in the same season. The boundary 
traverse of Kilasama, Tabla A and B, Basiapiira-Birghat, Bamela, Jiimra, 
Desar-Tarida and Kusraloi A and B were completed. Of these the 
traverse of the Basiapiira-Birghit Reserve bas not been connected to 
.triangulation for ascertaining geographical position. · . 

The following reserved forests were surveyed on the scale of 4 inches 
to a mile:-

Kilasama 0·505 square miles. 
Tabla A 0·820 , 

" Tabla B 0·103 , 
· Ramela 0·311 " , , 
Desar-Tarida 0·547 , , 
Jiimra (part) 1·504 ., , 

The programme of forest sUr"l'eys had not been completed when the 
~urvey closed down owing to financial stringency. 

One surveyor was employed on the revision survey of the Calcutta­
Howrah Guide Map and temporarily transferred to the Office of the 
Director, Map Publication, for 2 years from 1st February 1932. 
· 98. Miscellaneous.-The area is reputed to be malarious. In 
Marc~ and April there were many cases of cholera in the villages along 
the nvers. There was one case of small-pox amongst the khalasis, 
but otherwise the health of the party was satisfactory and there were no 
deaths. -

99. Recess duties.-The fair mapping was allotted to three 
_sections -under Messrs. B. T. Wyatt, V.D., M. M. Ganapathy, B.A., and 
Abdul Ahad, B.sc., Messrs. U. D. Mamgain, B.sc., and S. K. Guha were 
in charge of the computations. · 
· .Mr. ~· R. ~uraishi, B:A., :was transferred to No. 1 Drawiu·g· Office, 
_Calcutta, tn Apnl on tsrmmation of the field season. Mr. lltifat Husain 
\:U·· S. S.) proceeded on leave preparatory to retirement at- the s-ame 
~tme. · 
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• Thre~ Class_II and one U. S. S. Probationer and five surveyors were 
gtven not1ce of discharge at the end of the field season as a retrenchment 
measur11. : · . 

The f11ir mapping and computations were completed during recess. 
I 

No. 5 Party. · 

O§il:t't ~ft. charge.-Major L. H. Jncbon, l,A, 

, . 100. General.-The Party continued surveys on the ecale of l 
·inch lo a mile in the Central Provinces in sheets 64 D, F, G, H, K, and L. 
The field head-quarters were again at N agpur in order to keep in touch 
with the Settlement Commissioner, the Officer in charge of the Party be­
ing also Assistant Director of Surveys, Central Provinces. 

Peno•n.-nel.-The field strength, apart from the Officer in charge 
was 2 Class I (under training), 3 Class II (l under training), 4 U. S. 
Officers, 36 surveyors (12 under training), 4 traversers and 6 
computers.·· 

· Two soldier surveyors in the Party reverted to their regiments at 
their ~wn request. Two soldier surveyors, on completion of their fif~h 
field season, were recommended for permanent retention in the 
Department, and a fresh batch of 6 soldier surveyors joined the Party 
from the Frontier Circle for their second period of training. 

101. Areas Surveyed.--
4,691 square miles of l-inch survey (4,245 square miles original ·and 

446 square miles supplementary) in sheets 64 F and G ; 
5,696 square miles of triangulation in sheets 64 D, H, K and L; 
881 linear miles of traversing in sheet 64 K. 
:Both the triangulation and the traverse were connected with the 

Biliispur Meridional Series and with triangulation carried out by the 
Party •.. 

ID2. Field work was organized as follows:-
Qamp (1).-Mr. R.N. Hastir (U.S. S.) with 9 surveyors completed 

1,105 square miles on the l-inch scale (1,103 square miles original and 
2 square miles supplementary) in Biliispur, Drug, and Baipur districts 
in sheet 64 G{N.E. The area is mostly open and cultivated plains. 

Camp (B).-Mr. M. A. Khan (ClaBS II) with 12 surveyors (including 
2. Class I Officers under training) completed 1,105 square miles of l-inch 
original survey in Drug district and in the C. P. Feudatory States in 
sheet 64 G{N. W. About a quarter of the area consists of heavily wooded 
hills, and the remainder open and undulating plains. 

· Camp (3).-Mr. J. R. Chibbar (U.S. S.) with 9 surveyors completed 
1,102 square miles on the l-inch scale (967 square miles original and 
135 square miles supplementary) in Biiliighiit, Biliispur, Drug and Mandla 
districts and in' the C. P. Feudatory States in sheet 64 F{S. W. About 
three-quarters of the area consists of heavily wooded hills, and the re-
mainder open and undulating plains. · 
· Camp (4).-Mr. Hakdad Khan (U. S. S.) with 8 surveyors completed 
1,379 square miles on the l-inch scale (1,070 square miles original ancl 
309 square miles supplementary) in Biliispur, Drug and Mandla district& 
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and in the C. P. Feudatory States in sheets 64 F /S.E. and G/3. Towards 
the end of the field season this camp was put in charge of Mr. J. R. 
Chibbar and its strength increased to 10 surveyors. About one-third of 
the area consists of heavily wooded hills, the remainder being open and 
undulating plains. 

Cannp (5).-Mr. N. N. Chuckerbutty (Class II) triangulated 1,675 
square miles in Chanda and Drug districts and in the C. P. Feudatory 
States in shests 64 DfS.W. and 64 D/12 and 16. The area consists for 
'the most part of flat-topped heavily wooded hills, with· poor 
communications. 

Camp (6).-.,-Mr. G. H. Khan (Class II Probationer) triangUlated 
1,670 square miles in Chiinda; Bhandiira and Drug diatricts and in the C. P. 
Feudatory States in sheets 64 DfN.E. and. 64 D/11 and 15. The area 
was mostly hilly and densely wooded, with poor communications. 

Camp (7).-Mr. I. H. Naqvi (U. S. S.) triangulated 1,012 square 
1DiJes in Raipur district in sheets 64 K/4 and 64 L/1, 2, and 6. . The 
area consists chiefly of low heavily-wooded · hills, with poor 
communications. 

Camp (8).-Traverser Amar Singh triangulated 1,055 square miles 
in Biliispur and Raipur districts and in Sarangarh State. in sheets 64 
K/10, 11, 14 and 15. The area is mostly hilly and·densely wooded, 
with poor communications. In addition to his triangulation he super­
vised the trayersing by 3 traversers of 881 linear miles in Biliispur and 
Raipur districts and in the C. P. Feudatory States in sheets 64 K/1, 2, 
~5.~9a.nd13. . 

Lieutenants Buchanan and Jelly, n.E., (Class I under instruction) 
triangulated 284 square miles in the C. P. Feudatory States in sheet 
64 B/4. . 

103. Recess duties.-Fair-mapping was organised in four sec­
tions under Messrs. C. T. Hurley and. M. A. Khan (Class II) and 
Messrs. R. N. Hastir, and J. R. Chibbar (U. S. S.). The Computing 
Section was placed in charge of Mr. N. N. Chuckerbutty (Class ;u). 

No. 12 Party. · 
O.flker «a. charge.-{Lt,-Colonel C. M. Thompson, I.A,, from 1-10-31 to 16-3-32, 

Mr. E. A. Meyer, from 10.8-82. 

104. GeneraL-Original Survey was carried .out on the scale of 1 
inch to a mile in sheets 79 M/1; 2, 3, 7, 8 (parts), 83 D/4, 8 (whole), 12 
(part) and 83 B/1, 2, 3, 5 (parts) in Tripura State of Bengal and in the 
Ciichiir, Sylhet and Lushai Hills districts of Assam. 

Supplementary Survey was carried out on the l-inch scale in 
sheets 79 M/1, 2, 3 (parts), 4 (whole), 7, 8 (parts) in the Tippers and 
N oiikhiili districts of Bengal. · 

Original Survey was carried out on the l-inch seale in sheets 83 D/12 
(part),, D/16 (wh~le), 83 HfN.W. and HfS.W. (less portions surveyed on 
the l·lDch scale) 111 the Lushai Hills district and Manipur State of Assam 
and in the Chin Hills dismct of Burma. 

Owing to pro~as ~ the ~tries~ foot hills being so slow and 
~he advent of the ra111s, 1t was unposstble to complete the l-inch areas 
II! sheets 79 M/7 and 83 H/2. 
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Advance triangulation and traversing were carried out in sheets 
79 MJ5, ·6 and 84 EJN. W. and S. W. Some additional triangulation and 
traversing to assist planetablers had also to be done in sheeta 79 MJ7, 8 
and 83 Hjl, 2. 

The position of a wireless mast at Chittagong in terms of latitude 
and -longitude was determined to the nearest 5 seconds for the Divisional 
Engineer, Wireless Division, Calcutta, on payment. 

The field head-quarters were at Comilla. 
· Naflwre of the cownt:ry.-The area under supplementary survey in 

sheeta 79 M/1, 2, 3, 4, 7 and 8 consisted of highly cultivated and densely 
populated plains while the remainder under original survey consisted . of 
low intricate hills, sparsely populated and covered with jungle and scrub. 

The area under original survey in 83 D/4, 8, 12 and 16 consisted of 
intricate hills covered with dense bamboo jungle. In 88 D/4, 8 the hills 
were low and ·there were praetieally no paths, except in streambeds. In 
83 DJ12, -16 the hills increased in height and ran up to about 2,500 feet, 
and the few existing paths generally followed the ridges. 

The area under l-inch original survey in 83 HfN.W. and S.W. 
consisted of fiat boggy country, intricate low hills, and of higher hills 
up to 2,500 feet covered with jungle, while that under l-inch survey 
consisted of similar hills up to 6,500 feet in height. 

The intricate low aftorested hill areas were in all eases the most dilli· 
cult to survey and could ouly be dealt with byplanetable traverse. Fixings 
could sometimes be made in areas cleared for "jhum" cultivation or from 
u mac hans 11 in trees. 

Boondary Swrvey.-A special traverse and plot on the. 16-inch_ sc~le 
were prepared of a disputed portion of boundary between T1ppera dlBtnct 
and Tripura State, near Gauriingala and Sibpur in sheet 79 MJ2. The 
boundary was relaid by Mr. G. C. Aggarwala, B.A. (U. S. S.) with the 
approval of the representatives on both sides, as far as possible in ac· 
cordance with Mr. Roe's award map of 1850. 

A copy of the final16-inch map, with copies of the traverse computa· 
tions and co-ordinates of the pillars as re.laid, was furnish~. to the 
Director of Land Records, Bengal and the Tnpura State authonties. 

Persmnel.-The field strength of the party consisted of 2 Class I 
Officers (only one for most of the season), 4 Class II Officers, 7 Upper 
Subordinate Officers and about 56 Lower Subordinates. 

Of this strength 49 took part in the planetabling. 
105. Area. surveyed.-

1-inch Original survey 
l-inch Supplementary survey 
l-inch Original survey . .. . .. 
16-inch traverse plot Gaurangala-Sibpur 

1,089 square miles 
1,309 " " . 
2,365 " " 

8 linear · , 
boundary.· 

T'l'iangulamon.-for l-inch survey 122 square ,. 
for !·inch survey 2,188 • , " TTaversimg.-· for l-inch survey 254 bnear " 

106. Field work was organized as follows:-
Camp (1).-Mr. P. C. Mitra., B.A. (Class II), with 6 ~urveyors includ· 

lng 2 U. S. Officers, carried out original survey on 1-mch scale of 153 
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square miles and on !-inch scale· of 526 square miles in 83 D/8 (part), 
12, 16. . 

Camp (fJ).-Mr. H. H. Creed (Class II), assisted by Mr. K. L. 
Dhawan, B.A. (Class II) and an average strength of one U. S. Officer and 
14 surveyors, carried out original survey of 276 square miles on l-inch· 
scale and of 1,839 square miles on !-inch scale in sheets 83 HfN.W. and 
s.w. 

Camps (9) & (.4,).-Camp (3) started work under Mr. S. C. Chatterjee, 
B.Sc. (U. S. S.), while Camp (4) was a-pupil camp which started work 

'UDder surveyor llahidad Khan. . 
Afterwards both camps were amalgamated under Mr. S. C. Chatterjee, 

with an average of 19 surveyors including one Class I and one U. S. 
Officer, and carried out original survey of 253 square miles and supple­
mentary survey of 1,309 square miles on the l-inch scale. 

Camp (5).-Under Mr. Muhammad Sidclik (U. S. S.), with 6 
surveyors increased later to 13, carried out original survey of 407 square 
miles on the l-inch scale. 

T'l'ia-ngulation.-Triangulation for l-inch survey in sheets 79 MJ5, 
6, 7, 8, left incomplete by Mr. S. C. Mukherjee (U. S. S.) last year, W\'S 
completed by surveyor llahidad Khan. 

Triangulation for !-inch survey in sheets 84 EfN.W. and S.W. was 
. carried out by Messrs. Hawley (Class II) and Hari Singh (U. S. S.) 
respectively. 

Traversi-ng in sheets 79 M/5, 6, 7, and 8, was carried out by surveyor 
llahidad Khan, traverser Raja Ram Panday and C01Jlpnter Attar Singh. 
The boundaries of the Upper and Lower Jiri Reserved Forests in 
83 Hfl, and 2 were traversed by Mr. K. L. Dhawan, B.A., (Class _II) 
and traverser Raja Ram Panday. _ 

Fwest S~s.-No 4-inch Forest Surveys were carried out, as the 
_ordinary scales were considered sufficient for Forest requirements. 

107. M:iscellaneous.-The health of the party was generslly 
· good, except for some cases of malaria, dysentery and one case of cholera, 
- a diseaee somewhat prevalent in the Comilla district. One khalasi died 

of cholera and one of dysentery. - · · 
There were many wild animals in the forest areas, notably wild 

elephant, pig, deer, tiger and panther. There was also a variety of smsll 
game. · 

The weather conditions were good, except for mist and fog in the 
morning, particularly in the bill areas. ·Visibility in the hills beeame 
worse in March, when the villager$ .. commenced clearing their "jhum" 
cultivation by burning un~ergrowth. After the middle of ,April :work in· 
the hill areas was hampered by rain. . . . -

There was a certain amount of terrorist activity in the Comilla and 
Noakbili districts, culminating in the murder of )\!:r. 0. G. B. Stevens, 
I.c.s., the Collector of ':l:'ippera and Political Aaent of -Tripll~;a_ State. 
This did not tend to simplify the progress of surv.:'y in these parts. 

108. Recess duties.-The mappmg, consisting of 10 one-inch 
sheets and one half-inch sheet, was completed before the end of recess. 

- Another ~-inch sheet was completely fair drawn, except for a smaU 
, . ~rea t:em:umng to be surveyed next winter._ _ · 
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The drawing was allotted to four aeetions supervised by M.essrs. P. 
C. Mitro., B.A., H. H. Creed, K. L. Dhawan, B.A., (Class II) aud Mr. S. C. 
Chatterjee, B.Sc., (U. S. S.), assisted by Messrs. H. K. Kar, Ho.ri Singh, 
N. C. No.ug, G. C. Aggo.rwala, B.A., and 0. P. Anand (U. S. S.). 

Mr. F. M. Hawley (Class II) was in charge of the Computing 
Section. · 
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IX.-SURVEY REPORTS, BURMA CIRCLE. 

DIRECTOR:-Lt .• Colonel R. Foster, u., up to Sht March .1932. 

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

110. The field work of the parties was as follows:-
No. 10 Party.-Topography on !-inch, l-inch and 4-inch scales in 

sheets 83 K, L, 0, P and 84 I, 

No. 10 Party. 

Officer in charge.-Oa.ptn.in G. F. Heo.ney, B.B. 

111. GeneraL-This party was the only one to take the field in 
Burma this season, as both Nos. 11 and 21 Parties were under orders 
of disbandment. In accordance with the retrenchment scheme, a 
number of last year's surveyors had to be discharged and others 
transferred to other circles shortly before the beginning of the 
field season. Their places were taken by surveyors from the other two 
parties, who were considered to have greater claims for retention. 
Many of these had no previous experience of work on any but the 4-inch 
scale, and were very slow to adapt themselves to small scale work. This 
resulted in very slow progress and, in spite of omitting part of the 
original programme, field work was not closed till June. 

Topographical surveys were carried out in the Upper Chindwin 
district and in unadministered territory in the Niiga Hills in sheets 83 
K, L, 0, P and 84 I, and a 4-inch survey of the lndaw oilfield was 
undertaken for Messrs. Steel Bros. 

Triangolation and traversing for current and future surveys were 
carried out in the Upper Chindwin and Chin Hills districts. 

Field head-quarters opened at Mawlaik on 25th November 1931 and 
closed on 24th May 1932. Camp (3) however did not take the field 
until mid-December and closed early in June. 

112. Areas surveyed.-
3,300 square miles of original and 313 square miles of revision 

survey on the scale of ! inch to a mile ; 
2,287 square miles of original survey on the scale of 1 inch to a 

mile; 
16 square miles of original survey on the scale of 4 inches to a 

mile. 
The !-inch work all lay north of latitude 25°. 
113. Field work.-The strength of the party consisted of 4 

Cines II, 7 Upper Subordinate and 40 Lower Subordinate officers. 
Work was distributed as under:-
Oamp (1).-Mr. H. M. Critchell (Class II), with Mr. P. A. Thomas 

(Class II) as assistant, 1 Upper Subordinate officer and 15 surveyors and 
traversers carried out 3,000 square miles of original survey and 313 square 
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miles of revision surveys on the !-inch scale and ran 155 miles of 
traverse for curr41nt surveys. , The area surveyed lay astride the upper 
reaches of the Chindwin river. 

. The work revised had been based on rather scanty triangulation 
carried out a. few years ago on th~ return of a column from the Niga 
Hills. 
. North of. Tamanthi; the camp head-quarters, and west of the 
Chindwin, the boundary of administered territory lies about ten miles 
from t?e _river, the inhabit~nts of the unadministered area being Niigiis. 

SIX mterprete;s ku~wmg the N_agn_langua.ge were engaged through 
the Sawbwa of S1ngka!ing Hkiimti, a smaJI Shan State at the extreme 
north of the Upper Chindwin district to which some of the nearer Niiga 
villages pay tribute, · and were allotted to surveyors working west of 
the . river. The orders of the latter were to survey as far as they could 
towards the Assam border without incurring risks from the inhabitants, 
by whose attitude they were to be guided. 

The political authorities did not expect that work would be possible 
more than ten miles from the river, without the aid of large escorts, 
unobtainable at the time owing to the political situation in Burma. 
Surveyors Narayan Singh and Zahur Ali, however, made friends with 
the Naga headmen, and worked right up to the Assam border along 
the crest of the Piitkai Range, surveying the whole of Burmese tribal 
territory lying west of the Cbindwin south of latitude ·26° N, most of 
which was quite unknown country.. . 

Surveyor Narayan Singh camped for some time in Makware, a village 
only once previously visited in 1908, on which oCCBBion it was bumt by 
a punitive expedition. This village, which can muster 600 spearmen, had 
since then been supposed consistently hostile; but the surveyor 
encountered no unfriendliness and even sent in the headman on one 
occasion to !WCompany his dak runners to camp head-quarters and ensure 
their safe conduct through the intervening country. 

The . best. tribute to the enterprise of these two surveyors was the 
astonishment of the Political Officers at the extent to which they had 
exceeded their instructions. 

East of the Chindwin the country consisted of the low hills covered 
with dense jungle, as described in last year's report. 

Camp (e).-Mr. F. W. Smith (Class II), 1 Upper Subordinate officer 
and 9 surveyors carried out 962 square miles of original l-inch survey 
and 76 miles of traversing for l-inch survey. 

The country consisted of low jungle with open stretches of paddy 
laud. 
· . Camp (8).-Mr. J. McCraken (Class II), with 1 Upper Subordinate 
and 15 Lower Subordinate officers, carried out 1,325 square miles of original 
l-inch survey and 16 square miles of 4-inch survey of the lndaw oil lease 
for Messrs. Steel Bros. He also carried out 202 linear miles of traversing 
to supplement tria.ngulation, for the current year's work. 

114. Triawgt.r.lation.. Messrs. Khan Muhammad', A. K. Sen Gupta, 
A. K. Talapatra, U. On Ba (U.S. S.) and surveyor lkbal Muhammad 
triangulated an area of 5,580 square miles for future surveys in sheets 
831 &; P and 84E. 
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Mr. L . .M. GaDgUli (U. S. · S.) triangulated an area of about 800 
square miles in sheet 841 for survey during the current year. 

115. Labour and Transport.-Surveyors' aquads consisted 
usually of 3 Haziiribagh kho.lasis and 2 local men. The latter were 
recruited for camp (1) from the Somra Tract, for camp (2) in the 
area of work and for camp (3) from the Chin Bills and in the area of 
work. All local labour caused a certain amount of trouble after the 
middle of April, as by that time hillmen are anxious to retnm to their 
homes and Shiin and Burman villagers from the plains are most unwilling 
to work the whole day in the heat. 

Inspecting officers, triangulators and traversers, except those in 
camp (1 ), were provided with mule transport and a few spare mules 
assisted in moving surveyors in areas devoid of inhabitants. 

In camp (1) area, mule transport was impossible and coolies from 
the Somra Tract were used instead-

A dugout containing the kit of three surveyors returning to rece88 
in June 1932 capsized in the Upper Chindwin river, an accident which 
entailed the loss of all the kit and the death of one khalasi. 

For the first time in the survey of Burma; Haziirlbiigh khalasis 
were repatriated by land through Manipur and the Niiga Hills, instead of 
by sea vi4 Rangoon and Calcutta. This resulted in a considerable saving 
to Government. 

116. Recess duties.-The party was organised into three 
drawing sections and a computing section under Messrs. McCraken, Saba 
and Davenport (Class II) and Khan Muhammad (U.S. S.) respectively, 
and all mapping was duly completed by the end of recess. 

No. 11 Party. 

0 .,. · h {Major Kenneth Muoa, 11.0., LB., apt. IJ9.3.3S. 
11*'-er "' C' 

4~··- Lt.-Colonel B. Foster, I.A., ao.a.as &nd 81-8-82. 

117. GeneraL-As a measure of economy, No. 11 Party did not 
take the field during field season 1931-32 and the personnel not trans­
ferred elsewhere were employed on arrears of fair mapping of No. 10 
Party and in No. 7 Drawing Office. . 

118. PersonneL-Three Class II, 3 Upper Subordinate llnd 16 
Lower Subordinate officers were trans£erred to No. 10 Party. One Class 
II, 1 Upper Subordinate andl4 Lower Subordinate officers proceeded on 
leave or were discharged. 

119. From let April 1932 the Party was kept in abeyance, the 
personnel on leave being transferred to No. 10 Party. and the remainder 
to other units. 

No. 21 (Burma Forest) Party. 

~ificwr ;-n charge.-Mr. D. X. Rennick, M.B.B., up to 31·1.&1. 

120. Gene~aL-As a measure of economy, No. 21 Party did not 
take the fie!~ durmg field season 1931-32. All instruments belonging to 
the Party, bemg the property of the Survey of India, were despatched 
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to Calcutta, and aJl furniture and equipment were haqded over to the 
Burma Forest Department. 

121. Pe•·stm•wl.-Two Class II, 2 Upper Subordinate and 14 Lower 
Subordinate officers were diecharged or proceeded on leave pending 
retirement. One Class 11, 1 Upper Subordinate and 24 Lower Subordinate 
officers were transferred to No. 10 Party and No. 'l Drawing Office. 

122. On 31st January 1932 the party was disbanded, the 
perAonnel on leave being transferred to No. 10 Party. 



X-MISCELLANEOUS SURVEY REI'ORTS. 

123. This section contains reports of miscellaneous survey opera­
tions, not dealt with under the other heads of this book, including those 
of extra-departmental explorations in which members of the department 
have taken part. 

No. 15 Party (Triangulation and Levelling). 

No. 17 Pwrty (Levelling). 

0''" . •- {Mr. D. H. L=, aptoll&-10-81. 
:poCI!t' •• cnargfl.- • _ Lieut. I. B. R. Wilaon, a,:B., from 26.10-31 to 29-2.32. 

No.15 Pwrty (Triangulation and Levelling). 
b}icer in charge.-Lie-ut. I. B. R. WUaon, k.R., from I.S.82. 

124. On re-organization of the Geodetic Branch, No. 15 Party 
(Triangulation) and No. 17 Party (Levelling) were combined with effect 
from 1st March 1932 under the designation of No. 15 Party (Triangu­
lation and Levelling). 

125. Secrmdwry levelling.-Iu the Punjab, Punjab States and 
Delhi secondary levelling was carried out for the Bhakra Dam Irrigation 
Project (498 miles); in the Bombay Presidency, for the Lloyd Barrage 
Irrigation Project (4 miles); and in Bihiir and Orissa, for the Bihar and 
Orissa Flood Area Irrigation Project ( 273 miles). 

126. Terliwry le'!Jelling.-Owing . to large discrepancies having 
come to light between the Survey and P. W. D. levelling in Babii.walpur 
State, this party undertook to revise 76 sheets, some in full and some 
in part, amounting. to 4,560 linear miles (partal 603 miles and single 
lines 3,957 miles). This work had originally been executed for the 
Sutlej Valley Project in field seasons 1924-26. 
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A GRAPHICAL METHOD OF MAPPING FROM 
_ L,A.TERAL OBLIQUE AIR PHOTOGRAPHS. 
- · · · by Captain D. ii Crone, R.E. 

The principles of the topographical mapping of hilly country from 
vertical air photographs, by the graphical methods perfected at the War 
~ffice, and also of the topographical mapping of flat country from oblique 
a1r photogr:"phs, by the methods extensively employed in Canada, are 
general~y widely known. This article is an attempt to describe briefly 
a graph1ca~ method of mapp!ng hill! country_ from oblique air photo­
graphs wh1ch has been nsed With coiiSlderable success on the North West 
Frontier of India. 

The need for such a method arose from the fact tuat there are con­
siderable areas on the North West Frontier over which aircruft are 
forbidden to fly, in order.to avoid the violation of the frontier, which is 
mainly undem~rcated. It was desirable to complete the .topogrnphical 
mapping o~ this a.rea on the one-inch ~ a mile scale at the same time as 
adjacent areas :were being mapped by,, the more usual vertical phot~-
graphic methods. . . . . 

The method evolved borrows its system of rectification from the first 
principles employed in the evolution of the Canadian qhlique method 
for flat country -(laid down by Dr. Deville as early as 1889) and its 
system of extending control from the photographs 'themselves from the 
radial line method for vertical photographs of Major Bagley, U. S. Army, 
(later- improved by Captain Hotine, B. E.). 

Pkotography.-A strip of lateral oblique photographs is taken from 
an aircraft flying as straight and level and at '" constant a height as 
possible. · The camera (the B. A. F. Service F.S 7 inch by 7 inch auto­
matic film camera with 10-inch lens) is set in the oblique position in its 
mounting at right angles to the fore and aft line of the aircraft (or as 
near 'as ·possible whilst getting an unobstructed view), with its axis 
depressed so that the visible horizon is about 3' from the top of the 
picture-; as the 10-inch lens covers 36", this means that the eamern will 
have to be depressed 15° below the visible horizon. 

Tbe strip is commenced over ground accessible to ground surveyors 
for fixing ground control, and exposures are 1nade to secure that each 
photograph overlaps the previous one by one half al'!"g t!.e jO'l'eground 
edge; The strip is continued until the whole area 1s photographed and 
another area accessible to· ground surveyors is reached . 

. The height at which the aircraft is flown is chosen to secure a good 
visible horizon at a sufficient distance. This will geneJ•ally demand a 
preliminary air reconnaissance. The line of flight of the aircraft is 
selected so that the nearer border of the area to be mapped will be 
included in the foreground_ when the aircraft is tilted to its mnximum 
accidental tilt (about 3°). 

Contaet prints of the photographs are made, care being taken tuat 
they are not distorted whilst being dried. 
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(}rownd Oontro!.-Before plotting can be commenced it is necessary 
to know-

(i) the approximate height and distance of the ground which 
appears as the visible horizon. This is only required very 
roughly, and can be obtain_ed u~ually from exis~g rec;on­
naiesance surveys or from mtell1gence reports, With sufficient 
accuracy; 

( ii.) the position and height of three and preferably four points 
. appearing in the end overlaps of the strip. These points 

must be fixed by a ground party. . 
One point is required in the foreground and two in the 

background as far away as possible, whilst still distinguishable 
without doubt on the photograph. 

Plotting.-The various stages of plotting are-
(i) drawing the visible and true horizon lines and the principal 

line on the photograph, 
(Vi.) the horizontal rectification of the necessary control points and 

main topographical points to form a radial line plot, · . 
(iii) the resection of the plumb points (the map position of the 

point vertically below the aircraft at the moment ·of exposlire) 
of the photographs with· the radial line plot by the tracing 
paper method, 

(iv) the intersection and sketching of detail, 
(v) the vertical rectification of the photograph and determination 

of heights, · 
(vi) the contouring of the map. 

Hof'i4on cvnd Principal Li.11es.-See Plate II showing an oblique 
air photograph of the Safed Koh Range, taken by No. 60 (Bomber) 
Squadron, Royal Air Force. . . 

The principal point (the centre) P of each photograph ia pricked in 
its position as determined from the camera calibration. . . 

The visible horizon line is ruled on each photograph, and a perpendi­
cular is drnwn from the principal point P to tbe visible horizon and 
continued beyond it. The length of this perpendicular is measured. 
Thia perpendicular is the principal line. From the height of the aircr$!t, 
and the height and distance of the visible horizon, the depression of the 
visible horizon is calculated, allowing for atmospheric refraction. From 
this and the distance of the visible horizon from the principal point the 
distance of the true horizon along the principal line is calculated. 

This is plotted on the photograph and through it a line is drawn 
parallel to the chord of the visible horizon; this line is a sufficient 
approximation to the true horizon and ia referred to hereafter as the true 
horizon. 

Horizontal Rectification. The principle of extending conh;pl by 
msans of the photographs only is as follows :--, . 

The end pair of photographs have the positions of their plumb points 
fixed by resection from the three pointe fixed on the ground. Three 
points (called minor control points) are selected in the area common to the 
first three photographs in positions similar to the ground control points 
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(one fore~round a~d two b~ckground). 'l'he positions of these three points 
are. obtamed by mtersection from the radial line plots of the first two 
photogra~hs and serve as fixed points for the resection ·of the plumb point 
of the th1rd photograph. Three more points are inter•-ected from photo­
graphs Nos .. 2 and 3 for resecting No. 4, and so on throuah the strip. 

The obJect of the horizontal rectification is to mnk';. the radial line 
plot whic~ gives the directions of the selected points radially from the 
plumb pomt of the photograph. These directions represent those which 
would have been obtained if it had been possible to set np und leveln 
plane table at the place where the photograph was expo•ed and drnw a 
series of rays to the actual points in nature with a sight rule, so thnt 
once this radial line plot is obtained ·the resection nnd intersection of 
detail is identical with ordinary planetable sur,·ey. 
· The method of rectification is to reproduce the conditions existing 
at the time of exposure in diagrammatic form. The points it is required 
to rectify, that is the ground. points, minor control points nnd points 
required for sketching detail, are marked on the photograph and 
perpendiculars from them .to the principal line are drawn. · 

On a piece of tracing paper (Fig. 1 in Plate Ill) L P is drawn equal 
in length to the principal distance of the camera (obtained for the 
particular camera and lens by calibration), and AA is drawn nt right 
angles to LP through P. 

'fhe photograph is placed under the tracing paper with the principal 
line under AA and P below P, and the position of the true horizon H nod 
the feet of all the perpendiculars Q1Q, etc. are traced through. The 
"map" radial direction of any point 0 in the photograph is then found 
as follows, vide Fig. 1 :~ 

LH is joined. · · 
LV is drawn at right angles to LH and PV parallel to LH; 
Then VP is the map projection of the principal line. 
QN is drawn at right angles to VP and extended to M so that XM is 

equal to OQ on the photograph. · 
· V M is joined, and is the r"di,ll direction of the point Q. 

The radial directions of all points being rectified nre obtnineol similarly. 
This piece of tracing paper is the radial line plot. 
Resection of Plumb l'oi11is. 7he ground control points nre ploited 

on drawing paper on the scale of mapping. The rndinllin.e plot of t!•e 
first photograph is placed on the map sheet an~ moved untt! .the •··~l.ial 
lines to the g1·ound points pass through thetr plotted posttlons;. I ho· 
point V and the line VP are pricked through on to the map sheet. \\1th the 
radial line plot of the first phot<>graph in position, thnt of th~ se~ond 
photograph is correctly set on the ground points and V 2 and hoe\ • P 2 

pricked through. . . 
The intersection of the radial lines to the nunor control pomts for 

photograph No. 3 are pricked through, the plots removed, and the pric~e<l 
points marked in pencil. This procedure is. ~ontinue~ through th~ strip. 

The last photograph will have two postt1ons for Its plumb pomt, one 
derived through the strip and t~~ other direct!Y. fro~ t!•e _ground control 
points appearing on it. The d1flerence of pos1boo 1s d1stnbuterl through 
the strip like the closing error in a planetahle travel'tie, 
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Intersection and Sketching of Detail. The radial line plots are now 
fixed in position on the map sheet. Intersection of points of -detail and 
sketching of the remainder is ordinary planetabling procedure. 

Spur lines are normally considered as detail to facilitate contouring. 
Vertical Rectification. The point Q on the photograph has the same 

height as the object 0, and its ·distance on the map from the air station is 
the distance from V along the principal line to the foot of the perpendicular 
from 0 on the map. · · 

The tangent depression from the air station is obtaine~ on the radial 
line plot as follows (vide Fig. 2 of Plate III):-. 

LE is laid off ten inches along LH. 
FE is drawn at right angles toLE. 
LQ (vide Fig. 1) is produced to cut FE moD. 
DE is measured in inches and divided by ten to give the tangent 

depression. · · · 
The calculation of the height of the air. station from known ground · 

poiuts and of points of detail from the· height ·of the air station then 
follows the normal procedure ad(!pted in- planetabling with the Indian 
pattern clinometer. : . 

Contowri11g. The sketching of the contours between fixed heights 
is normal planetabling procedure. 

Gemral. The actual sketching· of detail and contours · can only 
be carried out suecessfully with the aid of a stereoscope to appreciate 
the relief of the ground. The aid given b! this instrument overcomes 
to a large extent the disadvantage of working off n distant base with 
narrow intersections. · 

The accuracy of fixing of minor control is not high on account of 
the narrow angle available for intersection and resection (about ao• 
with the 10-inch louR), and in mountainous country dead ground is bound 
toooo= . 

The method does however provide a means of, obtainina the topo<rraphy 
of country not otherwise accessible, and its close analogy ~ ground ~urvey 
enables normally intelligent ground surveyors to u~dertake the work 
with a minimum of special instruction.. Outturns on the first areas 
allotted to Indian surveyors without any previous training are probably 
higher than they could have achieved on the ground and the cost is 
considerably less. ' 

~late I shows the final map from oblique photogr-.Lphs of the area 
covered by the photograph in Plate II. 
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