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1. WORK' DONE BY THE SURVEY OF INDIA. 

ApPLICATIOII rOB SIIRVIIYB or AllY IUIID, wbether for private 
or Government purpo .... should be made to the following officers :-
The DinotoI' PTontier Cil'ole • Sane,. of lDdi&, 8imla. fT •• "8 ... /ront.,.,.", •. 

• Geodetic Brauch" " Dehn. Dim. Jr .... s.rt!"ig"). 
II n Eutem Cirol, • t. .. 8hilloDI_ t7' . .. ~t"). 
:: o. o. N0p!J8o~th I.) .. .. BanplOrB. (1'.1 ••• 8torjiold B"'''). 

No. \0 filarma) .. .. MaJID'o. (X .. "S"rjiold X ... ") • 
• ,.. Part,,· 

FOBBs~ ANn CAl!TOl!III1" SIIBVUS, LII.aLLINO, TRIANOIILA
rlOl! ARn TlDa TABLII8. Advice in regard to these, aDd 00 ~cientific 
qnestions, is obtainable from the Dir«tur, GlIOdotic Bronch, S"""'1I 01 
India, D,lu'a Dun, wbo nndertakes a good deal of levelling and' . 
• imilar work, for mnnicipaliti .. and engineering projects, on palment. 
(7',llgramB "Sur/rig"). 

MAP. ARD ILLIISTRATIOII. can he printed bl the Director. Map 
PublicatiOtl, Survel of India, 18 Wood Street, Calcntta, for Govern
ment Departmenta only, and .special mapa can also IOmetill1~8 he 
prepared, on payment. . • 

TIIB MATIIBIIATIOAL INBTBIIIIBN~ OrrIOB,' Survey of India. 
15 Wood Street, Calcutta, ia a well eqnipped Government Factory 
which BOpplies, manufacture. and repaiiB all kinds of Sorveling •. 
Drawing, Optical, Meteorological and Medical io.trnmenta. It 
a1so manufactures Bpeclal .iostrnmenta for experimental purposes and 

. recei ... back SUrplUB instrumenta on valuation, from all Government 
Departmenta, wbether Imperial or. Provincial.." . ' . 

The Price List, Rul .. and ReguI&tions' and Forma for Indent.. 
Repairs and Deposita are sn{lplied gratis on application. (Telegramr 
n8vrinat"). 

GBlIBBAL BHQIIIRIE8 sbould be addressed to the A8sistant Sur
veyor General, IS Wood Street, Calcntta. (T.Ilgram. "Su"'tg''')' 
a8 tbe Surveyor General of India is on tour during most of the year. 

• Provinc" and Stat •• in ,ach Su"'tg Ci,·cl •. 
J. PRONTIER €nrcl. M. 

XuhmiraodJammu 
N. W • .lI'. Proyince 
Baluchi.tiD 
Paaj.b ODd D.lhi 
PUDJ&b 8tatea 
BIbner and State. of 

W. Rijputin&. 
Part of Bombay1' 
Catch. 

GEODETIO Bra",,11 B. No. II . ( Boutll 
United Provin08l India) Party. 
Central India . Hod .... Presid8llOJ 
Gwaliol' Madtal State. 
Ajmer-Merwim Hycieribid· 
E. Rijputaoa Statu MYSON and OooTI 
BOToda Part of Bomba, t 
Part of Bomba,t 
Stat.. of W •• tera •• EABTBRN Oire!' • 

India (Ie .. Catoh). C.ntral Pm';n ... 
(inoluding Berir). 

I. No. 10 (Burma) P rt Bihar and 0!iS8& 
B • -da a 1/.. Bongal P .... deno,. 

Ul'ID&, A..II man and Ntoobar Ialande. Aaaa.m and Sikkim. 
t Bombay.PretidmcV_8iod is in the Frontier Oircle, Northern Div. in 

GOod.tl0 Branoh, r.maind .... in No. 6 (80uth India) :party. • 



"",', .... ,. . , 
.'< .• " lL HOW TO OBTAIN MAPS 

, ".' AND gTBER PUBLICATiQNS.,: 

. 8~.;'~ ~ .. ItDI.t. MAPI are ~btaiDable from the Map Office, 18 
Wood 8treet, Caloqqa (Tfl. .. 8 ......... "). , AIeo to lOme extent from' 
&1 •• A gent. deteiled o"rleaf and 'rom &he Director. of Sorvey Circles. 
AM .. C.I'r.LOGUS, wbich itaelf fonna a oaeluLat1aa of India '~d 
announding oonntrie., can be obtained for Rd.Z/-(pHlfi""'}' ,-." • 

. FO.887 .lJln C.& .... OIl.U~ ~~. ;.... obtaioablefrom:thi Map. 
Office, 8amIJ of Iodi .. Deb ... Dan. (Til. "8U1'trig~'). . , ...... . 

GJIOI.oGIO.lL MAPI are prepared by and can be' obtairied ftom' 
ti" Dirwtor, Geological Sune1. Calcutta. .... , ,'J :.' " ...\ 

.' 80R".' POllLIOA'I'OIl' O'rBIIR 'IBAII llAp, are obtainable through 
.... Director,Geodedc Branch, Sorvey of India, Dehra 'Dun, whO' WiD' 
anpply frtIIi. a fllD CatGll1g_ of the following: . 
. (a) 'l'"utininn.triCGl data. TriBngnIation pampbleta, each covering 

. _ .. , one &qtW'll degree, ginog deacriptioDll, position .. and heighta 
•• : ,. of triangulated pointe and other data, with chart. Levelling . 

• ' pamphlate, • each covering. 4" X ,G, giving daaerip~~n8 •• ~\ 
height. of Bench-mark., With ohart. :: i ,>. ,,(I. 

(6) Tir/al Pr-«(iCliou, publi~hed annually in advance .'f!&,~Tide·, 
.,,>' TabIea, 10r Sue. and about forty porta from Aden to B~i. 

" . lnoluding Pel'Jiap Gulf and Ceylon. . .• ' ,. - .. 
• ' •. ~ ,,' • 1 ',) : _' __ .. 

(el Glmklic' JIlin-ie, "" Rif..-.nu-Everest', Great ArC Books,the' 
, " G.T.S. tie1ies of twenty-oDe large quartovoltimes desoribing, 

'iD detail the geodetid operations of the Great TrigonometrioaI\ 
" 8111"1'ey from 1800. < Detafled ~unts are giveil ~f tlie. B ....... 

line lIleBIlJl'8tpentl\, bf the reduction of tbe Geodetlc Tnangu
,·latiOD treated in five portions, of the early Pend~ o~l'VI!<7\ 

> ilona, of'Telegraphio Longitude and Astron?D"~ L .. tit~d8 
operationa, oLl:idal observations,. and of> Levelling of high ... \,./.':.,'" ." , .... 
pl8CJB10D~ -'-'. '"' • l J, '" ,','-=- .'''. ':" .. \ 

(19 Hi.torlcal; /lftd G.:aVJlRejJOI18, including thill'Memoirs' 0*.' 
Indi8ll8uM8:ya'~ by' Sir Clemeuts Markbam 'and UE.D." 
Black:: a1so ·4noual .Reports, . Narrative Rsporta,·''Reeord· 

'Volumea,ato. ' . ' ," 
.,,' ,: l' _ '; .. '. ,~,I" i. " -~' . ", 'i, '-, .' .. 

(.)Mi'l:4llalWlVl. PaperS on G~desy,:Exp1oratio", et,c;.".",:, 
! 

" -" - . _. "", ___ ', . : ,1\ 
.1·(>·.~''';.''· -,I"" "_" 

, (The C~~!,~, ~ \ool~ded'~ ,tli~ Annual G~Jo RepOf$J ":' 
. . .. ' 



.J' .J ,1'" "'\ ,.j "~J _:~ .. ' 

1'. -';1 NOTIQ-ES, ':; .-'.' 

I. ' , , Work ~done "b", ,the 
'Sun'ey o~ IDd~" " 

n. ~'How tOobiaill, maps ~ 

,,',: ,,;'1ID~ other'pnblic.tio~D8. 

)TI.;~' ii8t~f AgentS for~e ' : 
:', sale of'maps.' 
,., - '-, 



1Il. LIST OF AGENTS FOR THE SALE OF MAPS •. 

OUT OF INDIA. • • • 
Eflglcmd. 1. Secretary to the High CODl.m.tSSlOner ror Indl • 

. ,': /.~-.H·iD.epa\'UlIe~; <ll1d", Honse, Aldwyeb, 
London, W, C. 2,,. .. ... , 

.Amm'co. 2." "0.-: 'S:' HamtJoAd:'& Cd.! • SO "Clmrclt Street., 
Hodson Terminat, New York, and 76 'rSIate 

" . , ..... __ .. , "'I "\ "~""""~ 
~.l,' :' •. ' .,~., . I' 'Street,'BoatioD'''~· _!h, :' .' .... ~. 
Germany • .... ; ·S •. Dietrich Reimer, Berlin, S; W •. 48.' .•.. ' .. , .. r .. 

• " • ~. ''', :". • ;. ; • I !, ;' " .,: . - 1 • - • I • I, , . . 

;IRDJ~,., ,. \.' _, . ,"_ . 0" .:'1 ,f'_,';.'. I. 
AijrG. ',. .I. Englisb Book Depot, Taj Rol>ll.. ""';; .. 

• 1. '2.' Ti,e Indian Army Book Depot, Dayal Bagh • 
.Allillui64d, " 8; • North IodiaOhristian Tract iWd Book8ociety •. 
.Am6olo. .14.'· Ram"Cbander & Sons. . ..• i •. ~ .. ;.".; ." ,:, .. 

B....,../or~ . ,. Ie 6~. Higginbotbama Ltd., '. '. , .. ; 
~om6ag. 6. Thacker & Co. . j. .. .: ':.....' .. 

7. D. B. TaraporevaJa Sons & 00. 
rl.' .•.... " ,:S."King & Co. 21S-215Bodri Hahal, Homby Road. 

4A(ouUq,.· ." .; .lI., . Tbaoker Spink & Co., 8 Esplanade E .. ,- : i .• ' ; 
10. Newman & CQ., 8 Old Oourt House Street. . 

:'"i;' ,;,' 11., . AutomobileA.sociation Qf Bengal, 40 Cbowringbee. 
. 12. City Hap Agency, Gun. 'Book Depot, 8 H.stingsSt. 

;',~ ." 18 .. Oxford Book & Stationery Co.. 87/89 Perk St. 
, ". .: 14.. Standard BODk & Map Agency •. Ballygunge. 

C'tiiiinpor.. 16: Advani Brothers., ;" , ., ", . , 
Dacca. 16. Provincial Library. 
DlUjediflg.· 'l7: Oxford Book and Stationery ·Co. ,:- ". . 1 ". 

IJolhi.· "." 18 ... Oxford Book and Stationery Co;, K ... i,i"ere Gate. 
19. Romesh Book Depohnd;StatioDery 'Mart! 

Karachi. , .2Q. Hoose",hoy Karimji & Sons. Napie~ Road., (." 
...... . I Ill;. K.oI. & Co., Book Oomer, E1phiDSIoIijI Street;· 

X"';'uU. 22. Ram Ohander & Sana. ' . . .. . 
Kashmir. . 28. Cockburns Agency, Srinagal':' .. ,' ". 

0' .',.1 .,: '24. Beckett & Co., SrInagai'. . ... , ,' .. ":.: .. 
• , .25. D. G. Smith & Co •• Srinagal'.· ... :. 

Lq/oOrl. '. : 26. The Pllnjab Religiou8 Book Societi. 'AnarkaIL 
!. ., •. 27 •. The Standard Book Depot. ..... : ....... , .. 
,:,::... 28.' Oxford Book & StatiODery' 0'0: . 

LucknolD. 29. Davy & Co. ." . 
M<1Ilra.. . ··.·80. Higginbotham. Ltd; ." . 
AI~,' ,. 31. Oxford Book " Stationery Co. 
Af.~..., S2. :the )(~ri8 Book Society.. . 

88. Davy & Co. .' 
Jf......... 34,. . J. ~ay .. & SOliS, ~he Mall. . 
Mutqf"'1'W\ 811'.' . "'Burman &. Co: J" .. ,' c .. 

P .. ha....... 86. Northern India Book Depot. 

',. 
," 

'-'. " ··~t " 

87. Sham Lal & Sono. 
: '·8&, Stand.ird·Book stoIi; cblb Cotrlv.) ~.T. 

89. The Cnrator, Government Book De""" Burma. 
40. J. Ray & Sons, 48 K & L. Edardea Road • 

QUIII8I 
RangOOfl, 
Rd""'/pindi. 
.$i .. lo. 41. Oxford Book & StatioDery 00. 

42. Th..,ker Spink & Co. 
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'THE:WQRK- OF THE SURVEY OF INDIA '. .,' .' . - - ' 

• . .. , The department is, prunarily responsible for all lopographlcal8lU'Ve,. and 
explorations, and. for the maintenance of geographical mapa of the grealer part 
of Southern Asia. Mso for geodetic work, which inc1udaa-the main mgono. 
metrical framework, extending in some ca.s:es fal" beyond the frontiers of India, 
and oonlrol networks of' pracia. levolliDg baaed on· tidal Obaerv_ri08; tidal 
prediction. and tho publication of tide tables for 40 ports belween 
Suez and Singa.pore-; 'he magneno survey;- asttoDomicalt Miamosraphic, and 
meteorologica.l observations at Debra Diln; and geodetic investigations of an 
inlemalional oharacter. in regard to which Indi& enjoys a unique posimn 
between thegrontost highland. of the world and a deep ocean extending to the 
Antarclic. Indian geodcey boa thus dieclosed by far the largee& known ano· 
malies of gravitational a.ttraotion in the earth's crust, and these bve led to 
some of the mosI important developmenl. of modern geodelic .. .....,h. whiln 
Ihe Gteat Trigonometrical S'1l'vey of India enjo,. an intemalional reputation 
for ilB very valuable conmbution. to estimate. 01 the size and ligon pf the earlh. 
The calcuh.liona of .. lronomy and some imporlanl data in physics depen!! 
ultimately on th .. e torreatriI!J measurement.. . . . 

In the paaI the departmenl haa aleo carried out the original lorge .oale 
revenue .urveys for moat of Indi&, and was .1iII condncmg this work for 
Central and Eanern Indi& and Burma np to 1905. when .. 11 revenue lI1IrVeys 
were handed over $0 the Provinc .. ccncornecl, togelher with oBi.... and 8IaIf 
as Tequired, in order to concentrate the energies. of the department OD a 
comple" new scri .. of modem topographical mapa on the I-inch Ie 1 mile 
scale. II was hoped 10 complete Ibis series by 1980. bul owing 10 relrench· 
ment and the war little more than half boa been done up to dale, in spile of 
ihe reduction of tb. scale of survey for Ie .. important .. e... Thus. allhough 
new surveys oovering an ....... aheul equal to thai of England are carried oul 
every year. the maps of nsarly half the country are etill very old and only 
kepi up 10 dale roughly by means of ralher perfunctory information supplied 
by local officiale; the old map. are also aheul two mil .. oul as regards 
geographioal position. being based on a .longitude of Had.... delormined in 
1815. 

Owing to the .erious Ilnancial silnalion of the oountry this year. vaal 
economies and reorgani.ation of the Survey of Indi& have become imperative. 
the consequence of which will roaull in considerable retardation of work in \he 
falure and the oompletion of the .eri .. will nct now be po .. ible before 1950. 

Boundary 81Il'V&y8 and reoords of inlemalional. sIaIe. and provincial 
frontiers have always formed an important item of topographical work; and 
in recenl ye .... there h.. bonn considerable progress in Ihe properalion of 
Guide Mapa for important cities and military elaUona, where the l·inch Ie 1 
mile .cal. is quile iIladequalB. 

M'iouu....-. While _ending on topographical and geodetic work all 
fonds allotted by Imperial aevenues, the departmenl is aIeadily developing the 
policy of aiding local survey. in various ways. on paymenl by Ibos. concernod. 
These miaecllaneoua operalione include: all fore'" and cantonment 8lU'Voys: 
many riverain, irrigation railway. ana city sarveya, aDd surveys of lea 
gardena, mining _ .tc.: with a graal dcal of centrol levelling for the eame; 
administrative assi8Pnce and oflieara are also given in aid of the revenue 
surveys of various Provinces and S\aIes. Tho Printing 01Iicea do much work 



for other Governmenl deparlmanls, suoh as printiDg epeoial maps, ilIuslratiOnl 
for ArobaoIogicai Beporll, all diagrams for Paleuts, &c. The Mathematical 
InsIl'llmenl Office give. valuable aid Ie all Governmeul clepa.ltments by main· 
lainlng a high slaodard of inalrameutal equipmeut, especially in conneclioll 
witb oplic.1 work, and by tho manufacture and repair of high.class instruments 
which would otherwise have 10 be imporled from ~hroad. 

MiIit41'!/, 4.. The department is also rooponlible for all 8\lrVey operatioDll 
required by tho Army. and has been rapidly developiag m""""res to meet the 
gre.,ly increased comp1exity of modem military requirements, especially in 
oolUlOClion wilh air.survey. In view of it. high military import"".e, air· 
lllU'Vey work for various oivil purpoeeo is receiving all possible encourage· 
men' and Msia'aD", while the latest methods of slereo.photography are being 
.lUdied erperimeu'ally. 

Adm ....... 6ion is by Ihe Surveyor Ooueral UDcler the Education, lirealth 
and Land. Deperlmenl of the GovemmeDI of·India. The He&i!.qua.rlel1l Office 
is. III Oalculla under Ibe !soi.lanl Surveyor General, and there arlt eovell 

. Direclora, ODe for .. ch of the live Survey Oirol.. into which the country is 
dividsd, ODe for the Geodetic. Branch 8' Debra, Diin, and 0110 for Ibe Ma,p 
Publicalion and other technical offices al Oalcul.... . 
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SURvEY 'OF INDIA 

GENERAL REPORT· 
" . 

1930 TO 1931 , 

ITODl 1st October 1980 

'1'0 80th Sept8D1ber 1981 

INTRODUCTION AND .SUMMARY. 

. 1. Annual; Reports are -published in three separate volumes' 
!LS follows·: . ' 

Ge~a! RepO'1't. 
Geodetic Report. 
Map PubUcawm UIIId DjJi.cB WO'1'~ Repo'l't.. 

.1'he first two are for the survey year ending 30tb September, while 
the last is for .<the financial year ,up to 31st March. .' . 

Tile Map PubUcatiO'll. RepO'l't .conteins all the rNDEX MAPS showing 
·the progress 01' map pUblication on aU scales, with reports on publication 
and iSBues, printing and drawing, and of BUch offices as the Mathematical 
Instrument Office, which have to conform wi$b the financisl year. 

TM Geodetic Report inclndes full details of aU scientific work. 

, Tllis General RepO'l't only gives brief abstracts of the abOve ('Vide 
Abstracts II and Ill. in the Table of Contents), b!1t gives' complete 
reports of the survey operations of the· ordinary field parties and 
detachments. Abstracts I and IV (vide l'able of Contents) summarize 
these latter reports and enable the reader to look up such portions a8 
may concern him. The Index Map appearing ai the end shows the 
progress of mod~rn topographical surveys and compilation. Maps of 
sorts are of course availabls for aU parts of the Indian Empire, but 
some' are very old, and aU previons to 1905 were based ·on the old 
longitude of 1815, (which was over J. miles out), and are excluded from 
the Index Map. . 

2. General. Brigadier R. H. Thomss, D.8.0., held the post of 
Surveyor General Jlpto 22nd August 1931, when he proceeded on 3 
months' leave, Colonel R. H. Phillimore, D.8.0., officiating during this 
period •. - _ 

The post of Assistant Surveyor General was filled by Captain G. H. 
Osmaston, )[.c., B.B., npto 8th October 1930, aDd thereafter by Major R. S. 
Wa!1c~pe, O.B~B.,-l.A. 



INTRODUCTION AND SUMMAlIY. 

3 The total cost of the Department for the past financial year 
endini 31st March 1931, as compared with that of previous years, was 
as follows: 

I 192~.~9 I 19~9.80 11930.31 I RElIARES. 

Ba. B •• Bs. «)Including 
RI. 4,40.626 

68,06,885(b) 60,98,804(.) lor Enli:liIh 
Gro .. actual ",,"I .. , 68,87,6Gl(a) Charges ( igb 

CommiDionerj 
Deduct receiptl ana creelils 25,84,105 24,79,168 23,31,369 OD Stores, an 

1018 or gain by . . . - _go . 
(b)Including 

RI. 4,44.890 
for do. do. 

'-
(c)Ineluding 

Nela.tual charge. 88,08,546 40,27,177 37,67,435 Ro. 9,1I9160 ... for· do. o • . 
. . The total area of new surveys of all kinds completed durmg ,the year 

was 57,582 square miles (p. 26). 
4. Organization. The whole area of India and Burmais divided 

for the purposes of the Survey of India into fiVe Circles. The limits of 
these are shown by blue lines on the index map at the end of the book. 
In order that civiladmiDistrations and the public may know which Director 
to address on BU"ey matters, a list of Provinces and States comprised 
in each Circle is given in the loose slip containing Survey Notices. , 

It has been decided with the sanction of the, Government of India 
that from the 1st April 1932, the Engraving Office will be entirely 
separated from No. 1 Drawing Office into which it has merged and 
re·formed as a separate unit under the Director, Map Publication, the 
professional work and discipline being placed under the new Head 
Engraver. The Copper-plate Printing Section will be retransferred, 
with effect from the same date from the Photo.·Litho. Office to. which it 
was transferred, to the re-formed Engraving Office uuder the direct super. 
vision of the Head Eugraver for professional work and discipline. A Head 
Engraver was recruited from England and assumed charge of the 
Engraving Section from 11th March 1931. . 

The Government of India in their Department of Education, Health 
and Lands letter No. 397-S dated the 29th November 1930 have sanc
tioned that the poste of Managers in the Photo.·Litho. Office and the 
Head Engraver in the Engraving Section of No.1 Drawing Office shall 
carry gazetted status. . 

The following Detachmenta were formed: 
(i) Under the administration of the Director, Geodetic Branch

Tb:e "Latitude Detachment" with effect from the 1st October 
In charge of Mr. R. B. MathUr, B.A., Extre. Assistant 
Superintendent.. . . 

(ii) Under the administration of the Director Central Circle-
. The "Khairpnr Rectangulation Detachm~nt" with effect from 

. the 1st October, in charge of Mr. Amrit .Ram Sub Assistant 
Superintendent, with head·quarters at. Rohri; to cC8irJ!1out 



. recitangulation.· .and· levelling for irrigation projects in 
Kbairpur State (Sind). . 

(iii) The" Air Survey Traverse Detachment" with effect from the 
. ·lst November in charge of Mr. Jagannath, Sub Assistant 

Superintendent,.with head-quartors at Fyzibid (U. P.), to 
supply traverse data to the Indian Air Survey and Trans
port Ltd. for control of Air Survey of certain districts in 
the U. P. required by the Local Government. 

TbeMagnetic Detachment baving concluded its field work was 
disbanded with effect from the 8th April 1931. '. 

On completion of its work, No. 24 (Sind RectangWation) Party was 
disbanded on lBt October 1930, the Latitude Detachment on 17th March 
1931, the' Kbafrpur .Detachment on 31st August 1931 nnd the Air Survey 
Detachment on the ·afternoon of 30th September 1931 respectively •. 

5. Notable events of the survey year were as fonows: 
- Gilgit81/mvey.-About 8,000 sq .. miles were surveyed on the sCllle of 

i inch to; 1 mile in the GilgitAgeDcy. As in Chitril, this survey involved 
high climbs in .the glaciated areas of tlie Hindu Kush, KailiS, aDd Great 
Himii.layan ranges. Surveys in high mountain regions have hitherto been 
carried out chiefly. by exploration: parties specially eqJrlpped for the 
purpose. The undertaking of such work by a regular survey linit during 
the .. past few years bas resulted in the tra.ining of a number of young 
surveyors ,in Alpine technique whicihshould prove of value in the mapping 
of Himilayan areas in the future • 

. Sikkimand Bepii.l SU'I"IJ'1}s; ...... By the .courtesy of the. Sikkim and 
Nepal Darbars the originml survey of sheets 78 Aj4 and 78 A/8 was 
completed to edge (p.76). 

P'I'i'11Ull1'1J 2Wa~-The Indian primary triangulation has 
now been connected to. that of Siam by connection of the latter to the 
.revised .Mang .Hsit aud Great Salween .eries ill latitude 20°30', and to 
the Burma 'Coast Series in latitude 10°30'. 

Base Measwre7ltent.-'-A base has been measured at Kengtung, in the 
Southern Shan States, using the modern invar wire equipment. This i. 
the first base to be measured in India or Burma since that at 1tIergni in 
1881-82, and is of course the first to be measured with the new apparatus. 

N. ·W. F. p,.ovince.-One field survey section was mobilized during 
October and took part in the operations against the Afridis on the Kajuri 
Plain . during the cold weather. The section was disbauded early in 
March 1931_ 

Eu,.cises.-· An exercise in lIir survey was carried out by 'E' Com
pany which was &lso attended by Captain D. B. Crone, B.E., Offie,er 
in charge, No. 18 Party, in co-operation with No. 31 (A. C.) Squadron 
B. A. F. at Quetta. 

An Air Survey Exercise was carried out by No. 18 (Air Survey) 
Party at Murree from the 15ili to 19th June. 

Major E. O. Wheeler, ](.0., B.E., Officer Commanding, 'E' Company 
attended the Exercise in Command and Staff duties with the Signals of 
Western Command £rem 11th to 13th September 1930_ 
. The G. O. C.-in-Cbief, Western Command, thanked the Director, 
Frontier Circle, for permitting Captain D. R. Crone, B.E., to take part in 
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tl1e Air Survey Exercise carried out at Quetta. from May 26~h to June 
'4th and requested that his thanks might be conveyed to CaptaIn Crone. 
He also thanked Major E. O. Wheeler, M.e., R.E., for all the ha~d work 
he and his staff put in, in' connection with the Air Survey E~erclse ~nd 
also for his very interesting report. He observed that the information 
obtained from the exercise was most valuable. 

E:r:pWration.-Khan Sahib Afraz Gul Khan continued on deputation 
with Sir Aurel Stem's Expedition to Central Asia. He rejoined 'A' 
Company on the 16th September 1931. . • 

Dr. E. TrinkIer has furnished the results of his surveys carned out 
in Liugzitang duripg his last Tibetan Expedition. 

Ad_twrea and Oa8"ltalties.-Disturbances broke !lut about last 
Christmas in Tbarrawaddy district in the area under survey by No. 11 
Party, one camp having to rapidly evacuate their area with the loss of 
some Government and private property. Owing to the unsettled state of 
the :district, the operations of No. 11 Party have been suspended since 
December last. The party has now been entirely withdrawn from the 
area and has been allotted a freab programme in the Mogok (Ruby Mines) 
sub·division of Katha district and the adjacent territory of Northern 
Burma. 

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

Lt.·Colonel H. T. Morshead, D.S.O., R.E., Director, Burma Circle, 
who was abot dead hy some unknown' person ·while out· riding 
at Maymyo, on the morning of the 17th May 1981. 

Lieut. C. J. Price, 8.E., on the 22ud June 1981, drowned whilst 
fishing off the coast of Cornwall. 

Lieut. I. M. Cadell, 8.E., who died of pneumonia at'Loi Hkiao H. S. 
in the Southern Shan States, while oompleting the connection 
hetween the Indian and Siamese systems of primary triangulation. 

Seven khalaais and one private servant in No. 15 Party also died, 
mostly of beri-beri and fever. . 

Two deaths from malaria and one death from chalera occurred in 
No. 40 Party (p. 73). One death from malaria lind one death 
from colic occurred in No.9 Party (p. 75). 

(Jon/erem68.-0n the 9th June 1931 Lt.-Colonel S. W. S. Hamilton, 
D.S.O., R.B., Director, Frontier Circle attended what is hoped to be the 
last of a series Of. conferences held b; the Army Department over the past 
few r?a~ to decIde the conditions of service for civilian personnel on 
mobilIZation. . . 

. Lt .• Colon~ S. W. S. Hamilton, D.S.O., R.E., Director, Fr~ntier Circle, 
w~i1e on tour In November 1930 conferred with the Brigadier General 
Staff~~rthern ~ommand and with the G.O.C. Peshiwar District. He 
al.so VISIted Mirl. Khel and inspected the work and personnel of No. 1 
Field Surve:r Sectio~ which was formed in October 1930. Subsequently he 
conferred WIth ~~e SIgnal Officer-in-Chief, Army Head-quarters, and other 
office~ at DelhI In D~m~ 1930 regarding Mobilization arrangements. 
a ed s t~ r:~~ of his VISIt. to Army Head-quarters it has now been 
will!p"l b a'd Ignald lers required for Indian Field Survey Compa.nies 

e prOVI e b'liz ti AdjutlUlt.GeDeraI'so~r:~~ a on, under BlTIlngements to be made by the 
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. Lutwl'eB.-Lt.·Colonel L. G. Crosthwait, r.A., Director, "Southern 
Circle, delivered lectures on "Surveys in Peace" and "Surveys in War" 
at Poona on the 19th and 20th September 1930. . 

Lt.~Colonel C. M. Thompson, I.A., Officer in eharge, No. 12 Party 
delivered two lectures on the 12tb and 20th February 1931 to tbe North 
Bengal Mounted Rifles at their Annual Camp of exercise at Jalpaiguri on 
the ,subject of Map Reading and Sketching.' , 

Jnst'Mllm(lnts.-An improved pattern of Macleod Bar was designed 
and made in the' Workshops at Dehra Diin. This bar known as the 
"Penney Bar" is now in constant use with the Duplicating Preeaes in the 
Photo.-Zinco. Office and it is hoped tbat. by its aid the making of paper 
mosaics of Plane_table Sections will eventually be abolished. 

Lt.-Colonel R F. Barber, D.8.0., )(,!.Mech.E., II.A.O.O." Assistant 
Director of Ordnance Services (Technical), Army Head-quarters, Simla, 
accompanied by the Inspector of Guns, Cossipore, visited the Mathematical 
Instrument Office on the 9th June 1931 and discussed matters relative to 
Dial Sights. ' 

DiBtimgwished 'lli8itors.-Their ExceUencies the Right Honourable the 
Earl of Willingdon, p.e., G.C.B.I., G.C.M.G., G.O.I.E., G.B.E., Viceroy and 
Governor General of India and the Countess of Willingdon were pleased 
to visit the Geodetic Branch Offices at Dehra Dun on the 30th April 1931. 

His Highness the Mahiiraja of Sirmu.r visited the several Offices of 
the Geodetic Branch on the 7th January 1931. 

The Hon'ble :Khan Bahadur Mian Sir Fazl-i-Husain, X.C.I.E., xt., 
Member in Charge of the Government of India, Department of Education, 
Health and Lands, visited the Head-qnarters Offices at Calcutta on the 
19th December 1930. 

Mr. Ram Chandra, M,B.E.; I.C.S., Joint Secretary, Department or 
Education, Health and,Lands, and Mr. A. D. Blaseheck, F.O.B., Inspector 
General of Forests, visited the several Offices of the Geodetic Braneh on 
the 19th December 1930. ' , 

The Hon'ble Sir Steuart Pears, X.C.I.E., C.S.L, Chief Commissioner, 
North-West Frontier Province, visited the office of No. 18 (Air Survey) 
Party at Peshiiwo.r on tbe let May 1931. 
. ,6. Apprecia.tions.-The following extraet from an article 

"Geodesy in .Indi .... whieh appeared in Nature No. 3196, Volume 127 for 
31st January 1931 (review of Geodetic Report, Volume V) is published 
for information: . 

"The Survey ,of Indi .. has made remarkable contributiODs to 
"geodesy in the past. It is doubtful if any single volume has 
"approached in interest aud instruction that of the year under 
"review". 

_ The following is an extract from 0. letter from Mr. Visser regarding 
surveyor Muhammad Akrsm who waS attached to the Visser Expedition: 

. "The principal region which was unexplored in tbe Shyok district 
"is now mapped. The surveyoraeted splendidly. He had a 
It very hard time. I tbink he deserves to get on ". 

With reference to para. 6 of Survey Notes for JUDe 1930, the follow
ing is an ext.ro.ct from the yearly report of the Officer in Charge, Bac· 
teriophage Inquiry, Bankipore, to the.Indian Reaeareh Fund .Associo.tiOD: 
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"For the purpose of filling the bottles; special fillers were made for 
"us by the Mathema~ical Instrn~ent Office, ~alout~. That 
"institution made them In an exceptionally short tIme, whIch alone 
"enabled me to prepare the necessary quantity of Bacteriophage 
"for our experiments at Pori. They were excellently made,and 
"answer all the requirements. Actually it is the only apparatuB 
"made in India I have, which perfectly answers its purpose". 

. The Superintendent, Mathematical Instrument Office, has received 
the thBnks of the Bridge Engineer, Bengal Nilgplir Railway, for valuable 
I188istance and advice in the design of the clockwork recording arrange
ment for a new pBttern Bridge Seismograph. 

7. Personnel.-Cssualties, retirements and recruitmentewere 
as follows :-

Olass 1 Officer8- Lt.-Colonel F. F. Hunter, D.S.O., LA., Messrs. E. O. 
Hardinge and W. O. Jarbo retired. . 

Dr. J. deGraalf' Hunter, M.A., SC.D., F.lnst.P., wBsconfirmed as 
Direetor and Lt.-Colonel J. D. Campbell, D.S.O., R.E., was appointed 
Director (tsmporary). 

Captains G. W. Gemmell,I.A., J. B. P. Angwin, R.E., and Mr. E. A. 
Meyer were confirmed as Superintendents. 

The following officers were confirmed in their appointments a.s 
AssistBnt Superintendents: 

Lieut. C. J. Price, R.E. 
.. R. H. Sams, B.SC., R.E. 
.. C. A. K. Wilson, R.E. . 

Captaiu W. G. Irviue-Fortescue, H.C., R.E., and Lients. J. S. O. 
Jelley, R.E., and R. P. Buchanan, B.A., R.E., were appointed to the 
Department. . . . 

0Ias8110fficers-Messrs. R. P. Ray, C. West and R. E. Saubolle 
retired. Mr. P. G. Burby resigned. . 

Bai Sahib Chuui Lal Kapur reverted from foreigiJ. service with the 
Bhopal Darbiir on 16th July 1930. 

Bai Sahib A. K. Mitra, Officiating Chief Draftsman, Map Publication 
Office, and Mr. F. H. Grant, Officiating Head Draftsman, No. 1 Drawing 
Office, were confirmed in their respective appointments. Mr. O. N. 
Puehong was confirmed as Chief Draftsman, Forest Map Office. 

Mr. F. E. R. Calvert was dismissed from the public service Two 
proba.tioners were discharged. . . . 

Seven probationers in Class 11 service were confirmed in their 
appointments. 

Upp6r StWordi'Rate Offi.cers-Messrs. Jit Sinah Rawat Abdul Aziz 
Khan and Latif Khan retired. Mr. Amrit Ram died. " 

• Two Lo!er Subordinate officers were promoted to the Upper Snb
ordmate Servtce. 

Ten c8D~id~tes, one of whom was a Geodetic Computer, were appoint
ed on probation 10 the Up~r Subordinate Service and posted for trainin 
under the orders of the Director, Geodetic Branch. g 
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8. The, prime duties of the Survey of India are geodetic, topogra
phical, and geographical, but the. department is also developing co-operation 
with local'survey agencies, with a. view to mutual ecoDDmy, and is now 
doing a cODsiderable amount of miscellaneous outside work on payment, 
besides advising and assisting' Provincial Governments with local and settle
ment, aurveya·aB.required. .Thefollowiug ahatraci shows the nature and 
loealeof the field operatioDs actually carried out by the Department during 
the past year, grouped under the.following sub-heads:- . . , . 

Air Snrveys. 
ExploranoD. . 
Topographical Surveys: 
FOred Surveys; 
Cantonment and City Survey •. 
CridaeIralSurveys. . 
Railway Survey •. 

Riverain Survey •• 
BoUndary Surveye. 
Geodetic. 
Framework. 
Levelling. 
Miaeellaneono; 
Training. 

S. N •. W. F. Province, Kashmir and the Gilgit Agency • 
. Air S'lVMJByS In Tlrap and Mohmand Tribal territory. . Supplementary air 

eurvey in Peshawar (p. 59). . ' . 
Topographica,l, 8W1'tJeya in Bannu district in the Khyber Agency, in tribal 

territory of the Dir, Swat and Chitral Agency and Hazara district 
and in the GiJgit Agency and Baitistiin (p.p. 55, 56). 

Geotktic. Observations !If latitude at 8 stations (p. 12). . 
F-ra/TI1.6wO'1''k.Trianguiation and traversing in the Bannn district (p. 56). 
Ma,gnetie. Magnetio observations at 1 station (1'. 13).· 

10. ,BalUChistan. 
Topographical 811ll"fJ8ya in Kalat State (p. 58). . . . 
Cantonmsm 8W1'1Jeys. Corrections to the IS-inch: map of QuettA CaDton· 

ment (p. 58). . 
Flram,"wO'1'k. Triangulation in Kalit State (p. 58). 
Magnetic. Magnetic observations JIot 1 station (p. 13). 

11. Sind. 
F'I'amBWO'I'k. Triangulation in Larkana and KarAchi districts (p. 58). 

12 •. ' I'UDjab, I'uDjab States and Delhi. 
Top0!J'l'apkical 8'IVMlB'J/8 in Rawalpindi, Lahore, AmritB81', Gurdiispur, 

Siiilkot, Gujriinwila and Shekbtipura di&tricta (p. 55). 
Geod£M Gravity a~ 6 stations (p. 12). 

Latitudes and longitudes at 4 stations. (p. 13). 
Observations· of latitude at 18 stations (p. 12). 

F'I'ann.e'WO'I'k. TciJl>ngulation in Patiala State (p. 63). 
Rectanguiation in Ferozepore, Ludhiiina, and Hissar districts and 
in Faridkot, PatiMa and KRlsia States (p. 60). 

L6f1eU1lng. Secondary levelling for the Bbakra Dam Irri"aation Project in 
Ferozepore, Ludhiiina, HisBar, and .Rohtak districts and ~ Patiila, 
Faridkot, Niibha, Jlnd and Simlallill States QI. 87). Tertiary panal 
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levelling from N'. -to -So and check-levelling of single tertiary lines 
from E. to W. in Bahiwalpur State (p. 87). 
Tertiary levelling in Ferozepore district and in Farldkot and Kalsia 
States(p. 60). . . 

Magnetic. Mi1.gnetic observations at 6 stations (p. 13) •. - . 
Miscellanecrus. 4·inch detail survey in Muzaffargarh dist;j.ct.{p. -60). 

13. R~put&na Agency, Ajmer-Merwara and Bikaner. 
Topographical lfUh'1JeyB in Ajmer-Merwira. district and Jaipur, Jodhpur 

and Tonk States (p. 62). . 
Geodetic. Gravity at nstations (po 12). 

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

F~l1llT/1wJqrk. Triangulation in B'lkaner, Jaipnr, Jodhpur, Biindi, Kishan
gam, Sbiihpara, Udaipur and Tonk States and .Ajmer-Merwara. 
district(p. 62). 
Traversing for large seale survey of Kailina Tank and Jodhpur 
town in Jodhpur State (p. 62). . 

LeveUilllg. Fixing of check.levelling bench-marks by high precision 
levelling for 'he connection of the proposed new Standard bench-
mark at Blkaner (p. 14). _ , . - -
Tertiary levelling in Jodhpur State for large scale survey of Kailina 
Tank (p. 62). _. -

M~g'IIetic. Magnetic observations at 6 stations (p. 13).. _. . 
M~lanemu/. Largs -scale survey of KaHana Tank and Jodhpur town 

m Jodhpur State in continuation of 1927-28 work (p; 62).- . 
14. Central India Agenoy and Gwalior. _ -

Topograplticlll8~~eY8 in Rewab State (p. 64); in Bhopal, N~shingh-
garh and RiJg&rh States of the Bhopil Agency and in Gwa.lior 
State (p. 62). . . , 

Geodetj-c. Gr~vity at 2 stations (p. 12). . . 
L."eU~ng. High precision levelling from Dholia to S h _ 'A Dewis 

an~ from Blna to Gwalior viA Jhiinsi (p. 14). e ore. VI 

Magnet~. Magnetic observations at 1 station (p. 18). 

15. United Provinoes. _ . 
Topographical 81l//',,!eys in Mirzipur district (p. 64). - _ 
OllnUmment and Oity au.rv R" .' d " eys. eViSlon survey of Cbakrata. Cantonment 
FTa~ reViSion su"?y for tO~guide map of Lucknow (p .. 65) •. 

Pili~i Ji,r:h-ers~g for Air. snrveys in AIigarh, Fyziibiid, Bareilly, 
Levelling. 'Hi h ~ahi~~ur, Khen. and Gonda districts.(p. 66). • 

(p. 14). g preclBlon levelling from Bina to GwaIior viA JhiinBl 

Magnetic. Magnetic observations at 5 stations (p. 18). 
HI. Central Provinoes. . 

Topographical 8WI'VeY8 in J h K 
and Mandla and B'l- &8 a'ur, orea and Surgnja Feudatory States, 

FOI't8t !"1'tI8y8 in Bast~;~: 1&( triests (p. 64). In Bastar Stat~_ (p. 68). 
Geodet~. _ G'", . e p. 8). 
- - _ • r&VI'3 at ~ stations (p. 12). . -_ _ _- . 

'. -~~~'."-
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FrtimJewci-rk, . Triangulation 'in . Biiligbat; . Drug and Baipur··.di8biclill 
' .. '(p. 65) .. In Bastsr State (p. 69). . . . i 

. Traversing in Billispur, Drug and Raipul' districts for future one·inch 
• Blli'Vey '(p.65). . . ',' '. .; 
Le'/J6lUng. High precision levelling from Binato Gwalior vii. Jhiinsi and 

from Mhasvld to Akola and back.(p .. 14). ." ;, 
Magnetic. Magnetic observations at 5 stations (p. 18).. . .. ~ •. . . . 

.17~ Bombay l'residenoy, States of Western India and 
Baroda. " '. . 
Topo9rapkicalS'WI"'IJ6y~ in Belgaum, DhiirWir, Bijiipur and North Kansra 

districts, Kolhiipurand SavaDiir States an,d the Southern .Mariith", 
.' . Jiigirs and Goa (p.p, 69, ,70). . '" -

framework. Triangulation in BeIgaum, and Bijiipur districts, Kolbapur 
State, gouthern Maritha Jiigirs ana Portuguese Territory (Goa). 
Traversing in DhirWir, and North Kanara districts (p. 70). .' , 
Bectangulation in Thar ~irkar districi and Khairpur Statci'iIi. Sind 
(p. 67)... .' . . .'. " . 

Lwef,bilng. High precision levelling from Baroaa to Bombay vii. Sunit,' 
from MhBBViid to Dhdli ... from DhUlia to SehO\'e viA Dewae'and 
from Mhasviid to A1tola and back (p. 14). " ".. . . ., 

. Tertiary Levelling for the Lloyd Barrage in Sukkur district and for: 
the preparation of special contour chal."ts in Khairpnr State, in~ind 
(p.67). , ", '. . ' 

Mag'Mtic. Magnetic observations at ~1 stations (p. 13). 

18. Hyderabad. . ' ..' 
Topographical S'WI"'IJeyB in the Warangal district (p. 68) • 

. Magnetic. Magnetic ohservations at 2 stations (p. 13) •. 

191 :Madras l'residency, and Madras States. " . 
. Ti)po{f1'iJphical8'llll"/Jey8 in the Salem, North Areot; South Areot, Tanjore 

. and Trichinopoly districts (p. 70). In the East Godiivari district. 
. and in Jeypore estate of the Vizagapatam district (p. 68)." In~ 

. . . 'Ganjiimdistrict (p. 74).' , . 
Forest BlJ/l"'lJeys in the Central Salem Forest Division (p. 71): Special 

" -forest surveys in Ganjiim district (p. 75). Several reserved ,and' 
'protected forests in the . Ganjiim Forest Division were included in. 

-. the ordinary survey (p. 75).· . , 
F"'U/TTUJwork. Triangulation and traversing in the East Godivari :and 

Vizagapatam districts (p. 69). 

20. Bihar and Orissa. 
Topographical 8'W1"'1JeyB in Cuttack and Angul districts (p. 74) and 

Pumea district (p. 77), in Athgarb, Bariimb ... Dhenkiinii1, Hindol, 
Tigiria, Baud Daspalla, Khandpsr... Nayiigarh and Narsinghpur 
States (p. 74). 

Forest lI1I.n1eys. Several reserved and protected forests in the Angul 
Forest Division were included in the ordinary SIll'Vey (p. 76). 

F",amework. Traversing in Balasore, Shiihiibiid, Gaya and Pama districts 
and Mayiirbhanj State (p. 73). Triangulation in Bonai, Pil Lahars 
Biimra and Bairiikhol Staw (po 75). 
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LeveUing., Secondary -levelling for the, :Bi)liir and, 0ri.Bsa,;Flood Arel 
Irrigation Project ~ Balasore! Pnri, and Cut!ack:distr;.ets ~and fo! 

'the East Indian Railway on :Imes from l'radhankhunta, to l'athardl: 
from Dhanbiid to Jamuniiitiinr, from MiiupiIr to 'L~ckeesarai and 

. from Patna til Gaya (p. 87). . 

:u. Bengal l'reBidencyand Sikkim,: . ,-.. .. 
Topographical ~e~8 in Midnapore, Bilnkura, .Ho?ghi;y, _~(,.~vrah, Mu~~ 

shidiibiid, -Blrbhiim, Burdwiin, (p. '73); JlIlpalgun, DinaJpur. Rangpur 
and Darjeeling, districts, (p. 77); !n, Cooch !3,ehiir,~t,at~1 8ikkim, •• nd 

, Nepil (p.~ 77). " ' ".". ' ".' .': 
FortBt ll'IIiMIeylr.' SeVeralteserved,fOrests in tM JaJpniguri'and ,Dlirjee-

ling Forest Divisions were included'in'the' ordinary survey'(p. 78). 
JlrafMWm. Triangulation and Traversing in 'Tippera, 'Noakhilf and 
, Chittagong Hill Tracts' districts and ~pura 'State (p. 77).: ,',' 
~. Secondary levelling from TinpUir tt,) PUmes (p, 87), ." 'Level
, 'lmg In Darjeeling district (p,p, 77, 78)." "i I.,,', .:, 

MiBcelUmeouB., Six:-inchto~ surveys in D~eeliI;lg district (p:'1'f)'! 
, . " ' " ." , r' " ", \ 

',aa: Assam.and Bhutan. ',,', , (.- :,' . '",. 
~, Triangulation'iIi Lusha! Hills district (~,' 76): 
Millcella/neO'UB, Spe.cial large . seale surveys, of Digboi, oil~field 'P!'ivate 
, -estate'ilI Lakbimpur district (p, 76); ',' ' , " "- ':',.. . :, 

23. Burma, Andaman and, Nicobar Islands,., ,: .,' . 
Topographical BwM,8ytiin 'the . Henzad~, 'Prome, - Pegu, 'Th'aY41t",yo, 

T~arrawaddy, Toungoo, ~tha, Myit)cyina, and Upper ChindwiJlodis
tricts, Northern,Shan State8,~ijng MitSt~te, 'a.t1d Somra',Tract. 
(p,p, 79-83).,' !.,' , . " ' " ".' ,., ... ,'., 

FOf'eBt. ~eyB in the Thayetmyo ,Divi8ion. of the Delta. Circle, Zigon 
, DIVISIon of the Hlaing Circle; Mansi Division'of theN orthern Circle 

and Up~er ChindWin Division of t)leChindwin 'Forest Circle (p. 84): 
~~1c lD the Upper Chindwin' district and Somra Tract (p., 80), 

Pnmary triangulation in the Southem Shan StateS ana, Victoria. 
, l'?int. Meas\Ir8Dlent of. a base line, at, Kel!g Tung (p. 13)\"'," . , ,,' ~ 

Uvell\'fI(J. Secon~ary levell,lD~ from Taunggyito .Keng Tung and for 
lIf' t~e Burma Railw~y8 across I'7awaddy bridge near Sagaing (i>,~,7). 

'I8ce a'f!eO'UB, SpeCIal survey of the Hlawga. Rubber' Estate :near Ran
'gOOD<P: ~2). '. ' ,. ';.,. > -.;, .' 

... '- '. -
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c ': 24. General-Besides geodetic work, the Director, Geodetic 
_Branch, a,dminiatersthe following offices at Debra DIID:-No .• .Drawing 
(jfflCBc, the pore8~ Map. Offlceand the Publication _ana, Stores 0fflcs/whose 
work: i~ reported in the annual Map Publication and Office Work :Report; 
and,abl~ the following eurvey operations which are reported in other parte 
of the General Repor~ :-LetJelling. carried out. in aid of special 8Dgineering 
projects, vide paras, 153-55 j ,Training School ,(paras. ~56-57)., '. 

25. Geodetia.-' Purely .geodetic operations include miacellaneoui 
computetions and re~are", preparation and publication of recorda, obser
vatory work (astronomiCal, magnetic, seismological and meteotological) j 
important series of triangulation, geodetic levelling, precise latitudes, 
longitudes,: azimuths, alid gravity deterIDinations, iu all parts of India j 
and predictioll of tides'at 40ee,stern ports between Suez and Singapore, 
~; i -Thaie geodetic operations&r8 fully' described in the aunlllLl Geodetic 
Rapol/t, ;of the SurveY' of India,· The following ill a-brief abatraclof 
thtJ geodetio-operations.deseribed,m tbe Geodetic Beport for the cun-ent 
year;,(¥ol.;VII), which inoludes complete index maps'and detailed 'results; 
1··\ ..... ;!: ,',' ' t i ;. '. ," 'r . 

!. ) .• '. ,~" G-eo'detioOperationa for .1930-81.' . ," " " 

--i,.f;·l.:~·,.," . "j, •.•. ~!- - "~'i . 

-20: "ObservatorY; Seetion.-· -The -'continuous' . record of the 
longitude __ of Debra Diin:w&S .maintained,·by ,hi-weekly observations -with 
the bent transit, and by <thereceptiollof ths Bordeaux and Rugby time
signals, 'Tbe RieBer clock _ has' been_ reDDing well. Tbe new Shortt 
clock has .been fitted wii4 improved meana of reading the are._ 
'. ' . The. latitude variation programme has baen IlOntinued, t~ JJBUBl 
difficulty being :plet with in -the monsoon month~, ,'. , 
.' . ';rile, jnvar wires of the base_line apparatus have been sbr.ndardized 
on ,th~ir .return from the field, and: their eoefficient& of expansioll ·have 

. 1.Ieen . dEltermined. The. two fund8!Dental standards, nickel and silica 
metre,s. ,havebe'en r.eturned· ~o the; ~atiQn~l Physical,Labora,tQry fot 
ra-stendardization. . ' - ..' . . ..... , 
" - The steel tapei of the .leveUiBg ,party have been, regn!arly .checked 
and, the .leveW overhauled., A revised pattern of Hunter Short Ball!! has 
bllen prepare.d, \ Various new instruments have been examined. ' 
-; Themagnetie 'observatory maintained its,continuou8 record of the 
~eemagueiic element$. .' The Omori Seismograph baa been in regular 
operation and meteorological observations bave bee~ made ~. d!illy. . 

._ ,2'1 • . Computing Ofllce.-The computetion of the western half 
o~ the revised Mong Hsat series, as observ~d by No. 15-Pa~ in 1929-30, 
has b&en.completed. The Ohittagong senos has been . adjusted between 
its terminal stations in the Manipur Meridional and BIl1'III& eoaet aeries, 
11le '. part ,of ~he. ne" Geod~tic -Hari.dbo~ de,alillg wi~, '1Q!DPlltaWlB of 
trianp.~tiOll:iJaw-~\leJl8l!nH~,p'r~~s.-:) ,\:-L'. ·r ",;ij, ,;;!;,~, i 

, " 
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T1ie . rollgh· graphical. adjustment of. minor triangUlation.in. sheets 
34 and 89, which was attsmpted but abandoned in 192'7 0!l account of 
the confusi~ .qf. the old r8C?rds, has .~_ taken. up agam and charts 
ehowing the necessary corrections are bemg prepared .. 

All the topographical astronomical computation forms have. been 
r!\$ed. and reprinted to suii change~in~e 'rangement_of ~e ~autical 
·Almanac. " The new forms are prunarily mt~nded for use. W1th the 
'abridged edition,but the complete edition can also be employed:: , 
, : 19 Persian and 4 Indian triangulation pamphlets ha"e been compiled. 
~ ne.w pamphlets have been passed through the' pr8.BS! and 3 have been 
reprinted. Three levellin~ pamphlets have· been reprInted?, and, addenda 
:to five 'othera have been PrInted;. . " 

The preservation and maintenance by: local offi~of protected 
mangulation stations and bench-marks'hav8'been supervIsed.,." , 

:The following publications bsve been 8een, through' the Press:"';;" 
, (a) Geodetic Report, yolo VI.·' '.'.'., ", ' " 

(b) Supplement to Geodetic Report, 1"01. VI. . .. 
(0) Auxiliary Tables, Part I~ (T~tionTableso~1yX " 

. . ' -. i. , .. 

'- '. : '28, Tidal' Seotion.-Automa.tic, registrations. were continued at 
Adenj' .Basra, ,Karichi;· Bombay, Madras,· ,Kidderpore; '.Rangoon, 
Trincomalee and Colombo. " Observation on tide-poles were ,cOntinued 
.t 'Bbavnagal!, Chittagong, Akyab and Pilakiit(Jl!eek (Rangoon river): . 

The tidal observatories at Kidderpore and Bombay were inspected 
~ tbe port autllorities in July 1930 and March 1931 respectively. Aden 
tidal observatory was dismantled in March 1931 for rebuilding and was 
started all.':'in. in May 1931,visual 'o~servation8 being made in the interval. 
... The Tide Tables for the Indtan Ocean"for1932 ,were ,completed 
and' advanc~ copies of certain portliwere' 'prepared and sent' to the 
JIydrogmphic Depattmentsof the Admiralty, 'United States and Japan .. 
. 29. LatitudeDetaohment.-AstMn«>urlcal latitudes 'were' 'ob
served with th~ smiill Zenith telescope at 44 stations situated ,at intervals 
of !,>~nt 12 IDIles along a north and south line from the Banihil" Pass 
to_. AJ~er; 8 stations being in Kashmir, 18ui the Punjab an(l/l in 
~JPutana. . These ob~tions furnish a 'v~ry valuable section ,01' 'the 
. dian geoId connecting up ,~th th& 'observations made' iIi ,Kashmir 
m l~:5. The clo~ ,intervals at which observations' have 'peen made, 
an . , . e car~ful alignmen~ o~ the statiQns, gjves thie seetion iI degree 'of 
pre_on w~leh ~as never before been' attained.' " , .' ,. . '. 
' . Tw; Illghts work was done 'at each· station witli an average of 8 
=~tistara e~ch night. 32 stations .were coincident· 'with primary 
teseeti ;nstations, but at 12 stations the' position was found by 
~~M~~R ~~ ~~~~::g topogrllophical tri~ngulati~li. -'T~eoQserver 
dete!:~ ~r~VitY Ob8er.vation~~No .. I41 Party}.~b8erVatioD,s~ 
follows :~B ~ orca of, graVity were made !lot 22· stations distributed· liB; 
Bikaner, tw~. ~all:r State, ~e; 'Punjab, three';·J aisalmer State, three; 
QwaliorSta';, 0 .pur, !lne; AJmer, one;. N:eemuch, one; Ratliim,·one;, 
Provinces thre'e ODii . J81pur State",two; XotaliState, one; - CentI:al 

, . aJor E. A.. Glemue, D.8.0., B.", 'w_ bl eharge ... ,j 
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'!'. : : Ota"ilnetrlo· obsel'l'ations, u.mg a ·;"'~:ometer.w8r6 'made in .5"~ . t 
Babiwalpur and Jaisalmer States .. -- :. . ': . " -. . 

.. -. ~n_. L~titude Observations.-'{No_14l>atty).~Latitude obser
OVations ''\fere made at four stations in Babiwalpur State alld .five stations 
in Jaisalmer State.. . _. -

:' 8:(: Lo~tUde ObservatioDB.-(No .. 14 Party).-LOngitude 
ob~~ns ,were .made ,at f'o~ .stations in .Babiwalp~ State and five 
.stations m Jaisalmer State. .. . . 

.. 83. Triangulation..:,....(No; 15 Party) . ...,...Two'detaeliments were 
employed: on: ,ptimary . triangulation in Burma, 88 a .result of' which 
'connections .bave :now:been' made 'Witb the Siamese Survey in latitudes 
20°30' and 10°30', No.1 Detachment started in the middle of the MiSng 
HSat. eries,where .;w:.ork·luid eeaaedthe previGus .year, and. proeeeded 
towards the east connecting up with the Siamese triangulation., . The 
seriee was then continued towards the north and connected with the 
Great Salween series near Kengtung. The party su1l'ered a great 1088 in 
the death of Lieutenant I. lIt:_ Cadell, B.D., from pneumonia Gn December 
27th. He was replaced by Captain G. Bomford, R.E. 

On completion of the main seriee a base 11'88 measured at Kengtong, 
and connected to' the' previons year's triangulation. The modern 
apparatus (invarwires in catenary) 11'88 used, and the base was measured 
in both directions with two different pairs of wires. . The bRse is about 
,8 miles long, ·over fiat . ground, moetly paddy fields. The two me_ee 
differ by 1 part in 2,000,000. An astronomical azimuth was observed 
at Kengtung, where it is proposed to form a Laplace station. Rougher 
azimuths and latitudes were observed'at 4 neighbouring stations to mell-
sure the deviation of the verticaL . . 

A Wild Precision theodolite was used throughout, and it generally 
behaved e:r:tremelyaatiefactorily. Observations were made at 15 stations, 
the average triangular error being 0"'77. At a few stations in the middle 
of the season some trouble was caused by slip of the lower plate, but this 
WIIS remedied by a change of the programme of ohservation. 

. No. 2 Detachment, under Mr. lIt:. N. A. Haahmie, B.A. made a 
connection between the terminal stations of the Burma Coast series and 
the Siamese primary triangulation in latitude 10°30'. Observations were 
made at 8 stations with a 12-inch theOdolite, the average triangular error 
baing 0"·32. The reconnaiaaanC8 had Dot been carried Gut in advance, and 
in very thick jungle the undertaking proved a difficult ons. 

84. Magnetic Deta.cbment.-A. magnetic detachment under 
Mr. Shyam Narain, JI.se. visited 37 repeat stations in Northern India, and 
made comparative observations at .A1ibig observatory. These statiGns are 
all those which are dependent only on the Debra Dun and Alibiig obser
vatories. It had been hoped to reopen the Tonngoo and Jtodaikioal 
observatories and to observe the remaining repeat stations during 1931-32, 
but finanCial etringency has resulted in postponement. 

85. High PreciBion Levelling.-(No. 17 l'arty).-Out of a 
total length of 16,000 miles of levelling Gf high precisiGn reqnired for 
the new geodetic level-net of India, .584 miles were completed during 
1930-81, making a total of 8,9'17 miles completed up-to-date. 



I' "During 19,30 .• ~1. 9~4i !Diles,ofsmg~e l~velling. 9n~jh~·Jligq.: !p.l!eeision 
system were carned ont as follows:- . . ., .. ',' . • ... ;,' ..... ) .. , .... ; , ' • 

. In.f0'l'6 direotion .o1lly,-:-f!6.f'!1lil~.;~ . . ·r·, ,.:':;.,,~ .. '~':" 
•.. " Bombay ...... :· ~ ., _1 . :.Bar?~a;.S\l,r~*-BoiJiba·:2~4,lQilea. 

"r'libcicTerJMi6timO'ritiril!i . ...::...J,681Tiiles: ." ",," -';.;~ ~ ':. :. d.,. 

. . Bombay. ". ,,_¥has.viid-Dhillia ~ ",,:~.: •. 4t •. ;; " 
"" . Bombay and C.~.· .- . DhUh,a-De"iis-Sebol'e"'2(;6- " 
~. . '. O. 'P:;U;' P. & C. I." " <8ina-;Jbin$i~qwaliilr·t .. ~Ul!J5" it" 

In both cltilrectio'M. -.9. miles. .. '. ". .., ,;'" ".;' ",'''!: ,: ... ; 
..... J . Bomtiay:ai:td.C.P,·.' .' ,,! . l MhBSViid • .Ako!a"'!'""":':1;'.'282:-:,, 

.' ,Prepamtions have besnniade for the'J:enewal·ofthe.St&ndard,;Beneh 
Mark "at J3l1taner,. whose safety ,is, endangered, by. the ,encroaehmenv'of 
:J;tabitationsJ."·' "II .'.::{", .,ot I .r l ",,:"' . •• ·~,~;·,t h.:,;.'n.:"/.': 
'. . Deports of secol;ldaryian4 tertiBl'Y lev.'elli'ng 'wiIl:.\le:,fomid; 'Gilder 
.SectionXof:thisreport'(p.87~: ,.1·7 "I \"",,,. ,,:, '",,(: ""'"'' 
:.!,'j ~ ., .J "; • r~ ~, :0' ,·r,.~·,,, 'c' r~ 
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lII.-ABSTRACT OF MAP PUBLICATION 

;" - '.aND' OFFICE-, WORK . 
-- '36. FUn'Reports of the work iof all drawing, printing, and 
miseellaneoua offices ,of the department, "nth I'I&ti&: MaJPB showing the 
progress and present state of 'map pUblicatioD on various scales have been 
published separately in the Map Publication tmd OjJiC8 WO'I'lc &pMt for 
the financial year ending 3lat March 1931. The following extracts from 
the full Report shOW, the mOst important raaults of ell this wgrk, in the 
shape of PublicatioDs and Issues, etc. 

Table I (a)-Maps published at Calcutta, during the year 1930.31 .... 

01 .... of map •.•. • ;Scal •• 
Beoi&e41" Ne ... · . e4itiona, Number of 

. publioe- n.w adi· .• Copi... 
_ acm... Donl ... d - . primed. . 
. '. reprints. 

GENlilRAL MAPS. 
Mapoof India •• _ . .. .. , 
GEOGRAPmOAL MAPS. 

. VariODl·· 2 .• 

Bon$bern, Alia Soriee . .., 1:11 'lDillion 1 .. 
India and Adjacent Couam .. 

Borio •. : ". '... 1:1 million 4 .. 
La -Cane Inl8rn&tionale du 

Mond.· ....' .... ~,1 million... '. 
TOPOGRAPHICAL· MAPS. -. - . . -
Quarter-inoh, Modern '", tP=4mile.' 28 ," 
• ----y- -(Pnly.)- ". -Diu. ....- II 

.. (Provl.) ." Dilto ... 
Half·inch, Modern ... 1"=2 miIea 87 

.. (Prely.) ." DiU. 1 
One·incb, Modern ... 1"=1 mile 142 

.. (PreIy.); .' .,.. DiU.'· '7 
- ". _ -(ProvL) .... Dillo . . - ... 

Old·.lyle"",po ... ... Variono ., ... 
SPECIAL i4APS. ., . 

Dismc~ 'mapo .. , .,. In";'4Dilloa 
Provincial mapif .. " - ... -'Varioua 
Plans of Cities and Ca.nion. ,. i . 

... 
1 -.-

. 
m.D~. ..~ ... DiU., . 8 

Indo" map' .. f .. , Ditio . 
Miaoellanaono mapo ".. ... DiUo 
ManCI!Uwe oma Radiua map ... ; 1"=1 milo 

... 
t;'1 

2 

6 " 21,116 

8" 9,884" 

15" 9,769 

2 '600 

84 29;645 
8" 4,884 

27 6,278 
46 44,602 
1 1,024 

92 187,457 
14' ~,OBO 
·4 674 
26 8,664 

2 660 
- 2 - . '1,168 

8 8,124 
8 8,514 

446 91,866 
8 4,424 

Value. 
Be. 

.' -
. 84,941" 

8,''1i \ 

18,498', 

1,800 

'48,481 
8.'116 
9,809 

87,867 
2,048 

2,10,844 
48,148 

484 
. 4,787 

926 
8,988 

'1,680 
1,228 

11,400 
8,887 

Total .. , ...... ' ,I 287 1 738 398,199 1&,08,788., 

.B,"~ ., 

Kap8'.;~ ••• 
Plan. and diagramS '. 
Illu.lrationl ...' 
~)":"fM!UB .... 

227 28116'1'620 48,461 
127 '46.. 177,482 8,111-1 
247 8 148,082 20,188 -
17 118.. 45,821 .,' _t,608 

... .. , ....... 
'. .. , .r'···· I 

.. ·1 ' ...... 1 818 11)7 -588;4&& 1 '76,998; 

! -:, a,a.n4 'l'otal. .., 90& _ .. 88& ,998.64'1 &,79,888 



Table I (br-Maps 'publishecf at" Dehra Diin • 
. . .. ., Ne,. Reprints Number of Value. 

Cllllofmaps. Scale. '. publica· , aDd·rulw obeau .' 

Its. 
, liOns. . ,ediiiOllS. . prinud. .. 

~ ...... tcU, 
.. ',' .. .. 

. , ',. .. Can_ell. maps . . ,. . Vari01lS' .. .. 166 . 14,289 12.988 
. " .. " , 

" 
F_maps ... •• 21 .87 6,551 _ 9Ll~ , , , , 
HiIGeIIaD ..... - 8 I -40 18,496 - --. '8,090 ... .. 

. , 
-.. '9ea Totu .. ... • on 199··' 34,335 30,926 

I B ....... dfp .......... f4Z. 
Hapa ... .If- 'Varioua 12 24 n,28~. 20,646 .. '. 

I 
PIaDa ana dIagninis .. , .. 69 : 25 55,169' :''1,046 

: 
0Jmrta ... ' ... .. 262 .•.• h: : , 14,638 '~,646 .. 
p:onstmepa 89 ·.8 6,939. 

.. 
9,021 .. ~ ., .. .. 

, 
"1-. 

Total ... . .. -.. 392 57 "14'7,926' 44.357 .. 
: Gftnd. Total . ... . .. 491 360 .. 11la,261 .'74;683 

. .. .. 

.' . , -

.. . Table! (o)-MapS published at 'Bangalore: 

... New Reprint. Nmnberof .. Value. Class ofmepo. Scale, publica- and new sheetli.' ~ 
nons. ediBona • .. printed. 

:as. 
'" 

D",""""","'I. 
... .. 

.. ' , -
NO. ... ... .. . 

... .. -
B .. tr4'dfp .... mz.,;.f4i: . 

.. - . 
. --

F_mapa,H,aom '";;'1 mil~ ... . . .. ... ~ ~ ... - . .. 100 . - laO 
F~lDaps; Hyd~bIcl 2"=1 mile 

-. 
:7 .. !':: 060 677 .. 

Pii~Bte Eala ... - .. .. . .. 
. , ... Varioua: 8 

.. . 
j!76 .". .. 22 -, - ... -Do. .. .. .. - ... 16"=1 mil 85 10,'728 . .... ,.",. .. 860 .. 

piaDa",!a iIiacram.' ~ .. variouS: 
-

-.---~ - '1,815 
--

11 4 8.1060 .. , 
- .. - Total 

.. ... ".,' .... ... 61 41 4.809 : !"" 18,691 .. , 
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Table I (d)-Maps published at Quetta. 

New Beprinla Number of Val ..... OI ... ofmapo. Scale. publi .... and DeW .heela Bo. tionl. aditio .... prinlad • 

. Depar_14/. 

Map. ... ... Various 48 " 1,462 1,488 

PI ..... and diagrams '" .. 84 8 6,7411 688 

Oharla } 
Form. ... ... .. 8 . .. 102 78 

Total ... '" 90
1 .. '71 '7,309 2.049 

B .. lrt&-tiepartmenl4l. 

Mapa ... ... Various 86 18 6,971 1,948 

Plan. and diagrams ... .. 1.018 6 26,928 7,760 

Oharts } 
Forms ... '" .. 6 ... 560 164 

Total· ···1 ... 1,064 U 39.46'7 9.8'1la 

Grand Total ... 1.144 SO 39.'768 11.991 

Table I (fI}-Maps published at Murree and Peshawar. 

New Reprint. Number of Volue. CIa •• of m~p •• Scole. publioa. and new sheets R •• tions. 'edUioul. printed. 

D"P_141. 

Mapa ... . .. Various ... .. , 11,668 1,888 

Plano and diagrams ... .. . .. .. , 198 280 

Oh .... } 
Forma ... ... .. . .. ... 8,090 488 

- Total ... ... ... I ... 14.66A A.401 

Blllwa.dopar_l4l • 

Plana and diagram. .. , Variono .. . 
• ,,70 I 7,868 2,606 

. 
=J ... ... ... .. . 1111 80 

Total ... 1 .. , '70 I '7.8881 2,636 

Grand Total .... , '70 I 22,640 I .. ',. 6,038 
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Tablen.' Abstract of Modern Topographical 'Maps. 

ODe·inch I HalI·inch I Quarler·inoh 
sheela. sh.ela.' " ,sheela. 

Top~aphiClll mapa pllbllshedin "l980·S!,' 1.42; I 
2,908 I Do.. do. published in pre~0U8 ,. ...... 795 266. 

Total pubUshecl ... , 3.050 I 832" 

Number of .b_ In India ... , 6,218 , 1.630 460 
.. - -
37. Notes.-Oalcutta.-In addition to the work .shown in Table 

I(a}, 113,164 copies of 155 mapa woere gridded during the year. 
38 Dek .. a Dan.-In addition to the work shown in Table I(b} 

above, 95,884 prints of 998 originals, consisting of plane-tabl~ sections, 
triangulation charts and pamphlets, and forest maps, were prmted. 

39. Quetta.-Tbe Quett& Cantonment (16-inch) map .hae been 
corrected up to date on the ground, and the correction of the 14 fair 
sheets concerned is liow in ,hand. .. ' 

Tabie In:-Letterpresspul.llications. 
(4) PuBLl8BBD AT OA.LCUHA. 

1. Ganem! Report of the Slll'Vey of India, 1928·29. (475). 
2. Map Publication and 06lce Work Roporl, 1929.80. (SOO). 
8. S1ll'Vey of India Nolos,-issued monthly. (S501.. " , 
4. Lial of mapa publlshed,-issuad monthly. (800).' .,' 
I. Correction s1ipa 10 Haadbooke, 'l'ype Tabl., Border Specimen. Oonventional 

Sign., etc. (158,880). 
6. Liat of maps published (F. O. U. O.l-ill8Qad qoarler!y. (200). . 
7. Governmenl of India and Circu!&r Orders and Oircu!&r Memos ... 1e. (5.900). 
8. lnaIrnotion. and application form. for canclidalos for Olasa ll' Servio.. (5,000). 
9. OaIondar for 1981. (8,500). 

10. Camp 061 ..... Record BoolE;. (200). 
11. !rriangnlaiioo Pampble'. (100). . 
12. Advertisemsn\ for Ibe SnrvM' of Indi!> mapa. (1,020).' 
18, Mi •• oDaneolll deparlmenlal '<>rmI. (900)., 

( b) In """"hI Odoulta. 
1. B_." of ItuUc G_«I R."""t, 1989.30, 
I. C ... ./I4etUi418Ufl:PI_ to 1M G ....... , ReP""" 1929.30. , 

" I 

B. NftIJ Cal4log,.. Of Maps. 1981. . ' " .'.._ . 
4. I7I4aJ to A .. nual B.".,..,.of 1M 8"""",, of I .. .ua. 1901.05 to 1926.117. com.pikt't 

by Lt •• Ool A. H. Gwrin. I.Ji •. 

, {oj P1lBLl8BBD AT DBBBA Dw 
1. Geoa0li,0 &11""1 Vol. V, 1928.29. (450).' • '" 
9, Oom:cllon ~P ~ Geodetio ).Ieport Vq!. IV" V. (GOO). 
8. 8peo,.1 PublIcatIon No. L (460). '.. ... 
4. lIandbook of Topography, Ohapler m. ('/50). 
6. Do. Do. VIII (750) 
8. 'Onion of Geocleey India, 1980. (800( • 
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,T ~ble IIL..;....Letterp~esspublication8.-(Conold.). 

(c) PUBLISHED AT DEHlIA'DON.-Wo".IIi.). 
7,. _ Supplement to Geodeti. R.pon. VoL VI. (550). 
8.- Repon on Mililary TroiDlog al QU.II .. (Si>eoial PubUealicm No. n.) (2001. 
Ii. Lt.·Col.Campbeil'. P.p .... on R.clanguJalion Survey. (100). 

'10. 8 Reotongul&r Co·ordinolea (Lambe"). ' (400 of .... h). 
11. Handbook·of GeodeticTriangWation. (400). 

'12. Tide Table. (68 Porta combined volume) for Ihdian Ooeon lor 1981 
Pari I. '8,000). 

18. Tide Tabl .. Snpplemenlary Tabl ... Pari II. (8,000). 
14. . Do: for Rangoon Riven. (i,OOO). -
15. Do. Bombay Pori. (900). 
18. Dn. - Hoogb\y River and for Purl ec.mmi.oIonen. (1,800). 
17. 18 Triangulation P""'pblelB. (100 of each). 
18. Addenda 10 Triangulation Pampblels. (1,295). 
19. 117 ~n slipa 10 Triangulation Pomph!ele. (100 of ...... b). 
20. 60 Do. Dn. Do. (lll Dn. ), 

• 21. 271 Professional forms. (810,945). 
22. 409 Miscellaneons jobs. (2n,995). 
28. 8 LisIB of bench·marks for vanODB oanlonmenlB. (8 of e&obl. 

" 24. List for Mussoorie Guide Map wilh correction slip. (1,600) . 
.• 25. List of Primary bench·mark.. ,(200). 

26. Lisl of PuhHcaticms oorrecled 10 8101 J'aDIIBl'Y 1980. (260). 
27. List of Reserves in Chhindwira Forest Division. (100). 
28. Correclion slip to Auxiliary Tabl., Pari I. (800). 
29. , 8 Dn. '10 Secondary Levelling Lin... (400). 
80. ' How to oblain map.. (10). ' 
81. Errata to Deps.rlmentaiPaper No. 18., (400). 
82. ' Calendar for 1981. (BOO). 
88. ' AuiliaryTable, Ps.rt III ( •• t np and etereotypea). 
84. Table 48 and 47 Sur. Do. 

, (tl) In Hamil at D.1wa DilL. 

1. Tiii. TIlbI6. ftYi IndittAi 0"""", for 198f1. 
'fl. GooIioUo &port, Vol. VI. 
a. G .. IioUOTri .... g .. ZaUon. 
4. ' .A"";Ual'll Tabl6., Pari IV. S.c, (a). 
6. Do. U. 
6. ' n LIV./Un,. P"""phl6!e. 
7. 3.1 Tn....gulaUon P"""a>1tI6/o. 
8. .A.u..ul4 10 LlVeIUng P"ma>hIo/o. 

40, Map lssues:-' T"blll,lV show6 the tot;U number of maps 
issued by the Survey of Indio. during the yeo.r; following this table is a 
.mt.g.:am showing ths progress -of map salea during the last four years. 
" Comparing the' sales of different units with those of the previous 
year'a, increll88S are u,pparent in almost all CAses, far the greatest being 
in Bnrma where three times the value of maps was sold, regarding which 
the following special note from the Director Burma Circle is quoted: 

"The sale of maps during the year under report has eclipsed all 
"previous records of the .Burma Circle. This increase is partly 
"attributed to the disturbed political state of' the Province, 
"which has stimulated the demands for maps on the part of 
"the civil and military authorities; there is also, however, a 
"distiact upward teudency in the salea to the general public. n 

.Numben in bracket. after aach item deaote the Damber of capiel prlDted. 



.. Alls!tRAcT OF MAP PUBLICATION .AND 'OFFiOE WORK. 

Ail an example of the class of work which is DOW being dealt with, 
it may be of interest to record the 8upply of a complete set of 
the i-inch maps of the Province, numbering about 90 sheets, 
mounted in pair, ~chelin Style, .in polished teakwood· box, 
at a cost of about Re. 300, for the personal use of His 
Excellency The Governor of B1Il'ID8. This set was so greatly 
appreciated that a duplicate set has since been ordered.· . . . 

Table IV. Maps issued by Survey units, 
ON BOOS: TRANS- ON CASIl P.AX· PEB (TO ClOy"",,· "JINT. FREE lBSl1l!S. TOTAL. 

D_Departm.ntal 
HEn' OPBlCIALS). . 

X_Extra-depart- Number Number Number Nmnber mental. of Sal. . of Sale of Face of Sale 
copi ... Vallle. copies. Vallie. . copies. ' Value.. cop1es. Value. 

Rs. Rs~ Bs. ':as. t 
Oalcutta D 160,5{S 1,65,809 78,590 99,447 36,131 a9,889 270,264: ~,oitS46 

X 40M59 51,871 112,723 16,166 8,488 6,316 626,770 .68,027 
Debra DilD D 19,776 19,091 9,107 8,627 2,802 5,240 31,685 27,718 

X 148,362 89,101 2,610 1,109 ...... .. •• n 145,962 £1,410 
SImla D 'u ... . ..... 262 434 1,008· 1,768 1,270 4a4 
RAwalpindi eA" 

Oompany) D .n ... . ..... 52 128 . ..... . ..... 62 128 
Quetta (UE" 

CompaDJ) D 42 84 234 ·856 ...... .276 :439 ..n •• , 

X 14,662 6,800 17,695 3,072 32,467 9,872 ...... . ..... 
Peohiw .. (No. IS 

Part)') D 9,000 614 2 16 6,660 1,871 14,662 630 
X 1,009 667 6,648 1,181 . 1;271 89& 7,888 . 1,698 

No. 28 Party D ...... ...... . ..... 435 663 486 . ..... . ..... 
II UIIBOOI'ie D 7 11 

.. 
807· ·"6' 5 7 819 607 

Bogalore D 343 348 4,681 8,U9 6,024 .9,827 ...... .. ...... 
X ...... ...... 4,682 2,291 4,682 . '2,291 

SbiUong D 
. ..... . ..... 

20 89 560 914 680 1,013 
lI"1lDJO D 

...... .. .... 
1,624 &,962 972 2,lIB 876 633 ·2,972 8,076 

. Tolaia • .. 1756,19712,81,387 '237,925 ~,45,428 56,166 56.762\1,050,288 j&.26,815 
ton- • dono· Note ,-From \hie figure \ IDclode the .. I~e of free .-... . _ . 

tnmaftrred~Oircu.;..~ UDder the heading uFree issues" do noli ineluas mapl 



ABSTRACT OF MAP PUBLICATION AND OFFICE WORK. 

Rs, Mo,coo 

3,00.000 

2,50,000 

2,00,000 

1,50.009 

1,00,000 

50,000 

PROGRESS or MAP SALES. 

192.7-31 

1927·28 1928-29 1929·301930·31 

Extra Departlnental. • 

Departmental. 0 

• 

21 

41. Map Record and Issue Office. The total nnmher of 
departlllental llJaps sold during the renr was 2:-J9,la:{, an increase of 
40,~:Hi2 or obout 20(: over the previous year':-i ~alef3. Payments for thctie 
maps amounted to Us. 2,5.5,!34li, exceeding the last year's figures hy 
Rs. 69,156. This increase is largely due to maps required by the Army 
Department in connection with active sel'vice operations around 
Peshilwar during the autumn. 

The value of cash sales decreased by Rs. 6,669 from lIs_ 1,06,146 to 
Rs_ 99,477 or by about 6L. but considering the presellt state of trade 
depression. and also the fact that last year's figures were the high"st yet 
recorded, tbis very slight falling off cannot be considered as unsatisfactory_ 



.' ABstRACTOi' MAP PUBLiCA'rlONAND 6FFtOE woRK. 

Modern closed steel racks have now entirely 1'eplaced the old wooden 
structures in the Records Section, and the complete rear1'angement of 
the originals, P. T. Sections, etc., is in hand. 

The Map Mounting Machine has worked very satisfaetorily, and, as 
long as cloth was available, about 400 maps were mounted a day. The 
total number of maps mounted by machine during the year was 53,552 
which represents a saving of Rs. 16,738 over the cost of band-mounting. 

Wall maps as well as dissected maps bave still to be mounted by 
hand, but it is hoped that it may be possible to perfect a system by which 
dissected maps can also be mounted by machinery. It has not yet been 
found possible to obtain the right tYl>e of cloth in India for use in the 
map mounting machine, and for this reaSOn the machine was out of 
action for BOme weeks while supplies were being obtained from England. 
Experiments, however, to find a satiafaetory paste of local manufacture 
have proved HUcceBBful, and there should he no difficulty in future in 
obtaining adequate supplies in this direction. 

The preparation of a new Catalogue of Maps was taken in hand 
during the year, the main object being to increase the value to tbe public 
of this book by simplifying the index maps, and a1eo to make it possible 
to keep the catalogue absolutely up to date without undue labour. 

42. Stock of Ma.pa. The tables below give the &tock of maps 
as it stood on 31st March 1931 :. . 

Oalcutta. 

Class of mapa. 

112M BouIbem Asia. &ri .. 

11M India aod Adjacenl Counlriea 

11M Carle Inlemouonale du Mondo 

One·inch maps 

HaIf·inch mopo 

Qaarler-ineh maps ... 
Geneml waps of India. 

Provincial mapo of India 

CanloDlueul"nd Town_po 

Miseeu....-. IDt.po ... 

.. , 

.... 

'" 

Number of 
eopies 

in slook. 

8.,884 

42,685 

4,860 

1,185,036 

828,647 

28ij,500 

21,273 ' 

7,848 

44,298 

68,548 

Present Face 
Value. 

Be. 

20,60~ 

82,825 

14,258 

17,12,968 

6,85,527 

8,66,857 

88,689 

28,818 

.1,25,108 

90,636 

TOTAL ... ,. 1,887,018 ,.. 81,10,189 



ABSTRACT OF MAP PUBLICATION A..'m OrnOE WORK. 2B 

/)eh.'f'a .Diim.. • 

CI ... ofmap •• 

1/2 M Southern Asia Seri •• 

l/M India and Adjacent Countries ... 

l/M Carle In_lionale an Mona. 

Two-inoh mapa 

One·ineh_ 

Half·ioch map. 

Quarter·inoh maps 

General maps of India ... 

,., .. 

Provincial and Diam'" mapa of Iudia 
o..oloDmell\ and Town mapa (Spacial and Gaide) 

Misoells.neoUB map. 

TOTAL _ .n 1 

Bwngalore. 

CIa •• of maps, 

l·inch, i·incl!, i·inoh and 11M maps 

Miscellaneous mapa 

TOTAL 

.M1l.88OO'I'ie. 

Olaaa of mapa. 

---. 
I·inoh, i·inch and l/M mapa 

Miacello.nooos mapa 

TOTAL 

, .. 

-·1 

Number of 
copies 

in Btook. 

05 

708 

874 

8.898 

lI4,882 

5,889 

4,287 

281 

418 

7,880 

7,108 

58,118 

Numb .. of 
copies 

in stock. 

86,528 

8,445 

88,971 

Numb .. of 
ooplea 

-m llook. 

82,672 

6,886 

8O,H7 

Pre,,",,! Face 
Value. 

.:Ba. 

, 280 

1.274 

1.062 

12,878 

87,188 

10,788 

8,017 

B79 

908 

17.845 

10,894 

08,7l1B 

Prsaenl Face 
Value. 

Rs. 

56,988 

6,882 

88,886 

Prsaenl Face 
Vall!eo 

B .. 

62,040 

14,060 

66,100 
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• 48. Mathematical Instrument Office. ~he demands dn this 
office for Bupply of ins~ro1DentB, as well as the repaIrs show a decrease, 
which is due- to the general trade depression. 

1 1928-29, ~ 1929-30. 1 1980-81 • 

• 
11 •• R ••. Bs. 

1. To~ value of .to .... issued .,39,30.8 4,20,131 3.'18.991 

2. 
" " " repairs carriea out' to 

orders 2,44,069 .2,21,610. 2.13~9cie 

3. 
" " II inatnuneatl, &e., r8tnmed 

to_ 32,366 .44,921 "48,64'1 

4. 1100II Val .. 0/1IIod: t_ 
(a) Serviceable Btore 3,0.9,67& 4,10,839 4.54,14'1 
(6) Repairable " 96,260. 1,06.5;5 1.D8,331 
(e) 'Material " 2,02,847' 2,0.0,288 2,06,'118 

6. V'al .. 0' New Imlru",,"_ 
(a) Manufactured in Work'bop 1-,90.,821 1,79,842 1.62.'11'1 (6) Purchased loca\ly , . ... . ... 46,893 28,363 46,930 

, <e) Jm~throngb the. 'StOres:' 
_. 2;31.128 to Loiadon ... 2,20,876 1.4'1.130 

8. Total value of work dODe In the work-
obop 0,78,-.8 6,2;;,686 4.6'1.145 

7. Value obtained by .al. of obaolescent 
and condemnedatorea, .... ...... •• - 1,980.. _. - 1,148· . ·2,69& 0-

8. Employ ... -
Cal A.verage number... ... 480 490 463 (b) Oost of employ_ Including pen_ 

sion _l>ution 1,93,638 ·2.02,'iH 1.9UIS9 
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IV..,-A.BS~JtAOT OF TOP?GRAPHIOAL WORK. 
, .. 

44. The following tables show the progress aehievedto date in 
bhe topographica.l survey programme assigned to the Department in 
1905. , I.' ", . ,. '., 

. Tables .A &: B. The figures in Tables A and B ,published hithert9 
were found to be incorreet owing to W18ysi;emaQ6 treatment in the 
past, alterations in cirele boundaries and aeciden tal omissions of surveys 
by one circle in &n. adjoining e~e's area. ;rn order to make information 
~1 available .. to the public regarding' areas Of modern surveys 
completed and published, the two tables have been reca,~~ and the areas 
are now given by 80ale8 cmd -not by oircles, the latter being of purely 
departmental interest. ' . .. . ' . 
• . ' Tq avoid delaying the ,pllblication ,of this report, it has not beell 

folUld 'possible to caleula~e the' figures for each scale 'for each quin
qllenDium between 1905 and 1930, and consolidated figu.ras are therefore 
given. ''Xhese figures are more accurate ,than the previous ones, but 
may_he .. subjeet to slight correcQon. when the figures prior to 1930 are 
more closely examined. 

Tables 0 1 cmd 0 11 liupersede Tables 0 and D of previoDB 
GeJie-ral Reporte 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, .0 I for survey in the field and 0 II for mapping 
in recess. A reference to these and to the map publication cost rates, 
ascertainable .from the Director, Map Publication, should allow of a 

. complete estimate for producing 8:11Y !1Iap. . 
• _. ,.' I.J ,II , ' , 

. 45.· Progress. It was hoped in 1905 that maps on the scale of 
I-inch-tO -ltnile would be ·available for the whole Indian EmDire within 
25 y~ars,; but the work has been greatly retrenched an~ deiayed frOll! 
various causes, and in 1913 the Secretary of State IIBIlctioned a scheme 
for- the 'l'eduction of the scale of survey in the less populous . areas. 
Allowing .. for the .sDrveysto be carried out on the reduced scalee of 
I inch and 1 inch to 1 mile, under this scheme, we may roughly regard 
half the work as beiBg completed by 1925'; though there is a tendency 
to revert to the I-inch scale in special cases owing to the pressing 
requirements of geologiSts and engineers, and in accordance with the 
modern military view that this is the smallest scale suitable for tactical 

opera.tions. . .. . f th • fInd" h . th T_.3 __ The present position 0 e mappmg 0 la IS S own m e .n....,., 
Map at the end of this volume. 

. &vision 01 modem 8WI"f1eys has also become necessary in Bome 
impor~ant frontier tracts and is badly Deeded in some other areBS: 
Moreover some areas surveyed on smaller scales have had to be re-
surveyed on a larger Bcale. . 

The figures for this work are given in italics in Table B. 
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Table A.-Progress of Topographical Surveys since 1905. 

, , 

" ... 

f •• ', .•. 

f 1.U;oh ,.;,i land i·;;;.& 't and'i·!noh " 
larger scal~ • , ,,~.. acales., ," 

" 

. ~ , , " 

, , 

Sg. miln. 8g. miI8 •• 8g.,,"",. Sg.~. 
r .• - ·r· 

" ' , 
, 1 • 

" 

, .17,400 1,088,888 ". . .. ' 
, 

864,1411 
, , 

.l910.U ' 

)911.20 

1920·116 

1925·80 

1930-31 

I ' • 
:j, ... 

, , 
, .. ;; ... 0,., 

, " 

," "'7.948 , 57,682 , ' , 36~ '124' " '13,916 
! ' '.' "_!, • r 

Totals to 1981 ... ,1.096.920 
, , 

" ' I 
""~~'~~'. 
• \' ',lO'l,sO,l 
\ ,;... . , 8tU,031 

.; " 
1,341.619 , 4lI6.988 ',' ,,133.144 '!, 1.899.961 
L. , , ~' . '''~- '.Ii 

, ." ~ .-f i> : ,-. -0. ::"",:' 

, , " , , . I.!. :. :" . ,I ,-. 

Up 10 i98() , 
8;0'11 Nil '" 

f' N.1 " " ." : ,8,071 .. t. r c, 
1980·81 ,.'n , SlJ]Ol au, Nil '" 8,216 

.. , 

, 
" 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys,19S0.S1. . ' ,',' 

'- ••• j -',' 

PUR AR1I LOoi.t.m;. 

Oba...terofOOllDtt7. ' ", '. '8Gale; ',DeIoripUoaorS\IrV8l. 

. ' 

'"A''' Oom~any (F.O.).-PuDja.b, North-West. 
FrontIer Province, and Gilgit Agenoy. 

MedO" ... 1,'/1t pa.tly wood.d li-jiloh Orl~I1'1.urve1·.::' 
Dillo IHnoh Revisioilinrvel" 
Ditto Il-Inoh Re'lI1Il'Vey ... 

Pu"Jab ,pl..... ... l-moh Revision Bnrvel' 

LoitJ & ••• ,,\l1t Oftd ou/6ivllt- a-moh ariima.! sUrvey, ... 
.. 1'p1oW 

M.dO..... mo .... ,..... porl/y I-Inch 
fIIGOdotJ ("l' 10 14.000 jot) 

DRr. ... ..... oIRd _tam I-Inch 
"tag .. ; tJoq """"'0 
(8,000.'6.000 fill" 

U""""";tag ,,"'.... liRA '''- l-moh "'""10 bl&r. /Kilt 

LOtI> /KIlt •• ,,1 p"' .... 8-IDGb 

Original aun., ... 

0risina\8lU'Vel' ... 

0risiDa1 8lU'V8l' ... 

Triangulation 

, 

Cool; mte . , 

ANaIn ~'t..4" Tot&i ..... or Tot..l.......nfme 
•• - "'-.:'1_ ~ ':":'.1.' _:I:-A __ -=:~:" and ovenll co.t late 

IICI·~ W~ -.._~p-. orall_or 
Shoef;N08 (or acres) ...,..;Pi!o. ... ori· ..... 1.o~~ ... - Topo~,~ .. ;-' field . or each or work rdIen or ~ __ ·c 

•• exo!u<liulr and - or ~t;; 
B •• ABX&. 

-

48:8/18&14 
Dilto 

48G/5 ... 
44 '1/1, 5, 9, 

10,18, & 
14, . 

8811:/12&88 
L/9. 

48 Bh18 &48 
F 1&6. 

42.H&L& 
48. A, E,I 
&M 

88 0/6 ... 

6811:/111&88 
R/9. 

of work. pn~n::!l'! -'<7. ....,.... 
"t:;,;j;:"' g • 

Sq. In. R •. 

. 
56 61'6(bl 
60 84'7 

119 57'6(01 
1,620 11'9 

62 100'9(0) 

297 86'6 . .. 

- .. 
. S·S 7,948 

lal 
, 

149 .. 

60 lal 

Sq. In. . 
',"' " 

~ 

S.608(dl 

.. , .. -

1.6891') 

60In 

Be. FRONTIER 
OIROLE • 

(at Area. BU"8yed by No.1 
Field Survey Seotion 
coat borDe b, Arm.)' 
Dept" 

(6) Iolnoh idle limo duo t. 
liM<al dilIioalt;f ... 

10' ~ing o.roa. 
(ell Include. oil Original 

surveys of over, au 
, . Bud scale • 

(e, Inclndes 0.11 RoYiliOD: 
Cost 1. 76.1~~ and Be.aurv.J of • ..., 

Cost rate 1711 oJa ... ud ...... 
Der lUI. m In Iooladot triaop'ltloo • ofall ...... orlrort. 

ti , I: 
s: 
~: 

~: , 
~ , 
~. 
O· 

~, 



TABLE C I.-FIELD WORK.-Areas andCost'rates'ofsul'veys, 1930-31;' 

.l' ... n ....... ~. '.., .--
.sheet NOI. 

Oharaoter of 00IUItr.r. S..re. Deooriptioa of 1IarveJ. 

, ''ED Oompany.-BaIuohistin and Sind. 

M.di""" 'UU9.a. .... 4 b,ok';' 
milo MnU ,,00" ope .. 
111M ... aflll vaUOfI. .'. 

DUlo 
-

M.4 ...... "'99.a. 4"4 bNkM&· 
IUIIo ... 1.,81.1,4 by deep 

.<MOd fill"""" ~al~, 

,,' r 

'Tr1aIlIIUiatioD. :Portions ot 

.It,· ! 

, , 

84. r.. and 
86.g;r., U,' 
N, O. (..;.r. 
iilde.:) •• 

'Originals,;r..al; ::. ' 86 I/S. Vi •••• 
-
.1:ll1ch'" .O~ I!WYW .... 

, • .'. '.' I' , - r 
84 r./18, 14,1 

84 P/l,2, 
8. 

. - _ .. . _. '.- -- . -
Op,nlll '1"lIival,4 "pat"... l·inch Originals.urvey ... : S5P/6,9,IO, 

-,' 18,14. 

BPEOIAII SURVEYS. ..; 

. 0ittI <MOd an""",,,,' , 

O""tomnmt mlp, 

••• '1/26,ClOO . Be.auney ••• ' Quo"" ..... 
.. , 16·inoh Correotion. . ... ~ Quetta ... : 

. -'" _. - ..... - ~ -- . - . ",-" .. ~- -, --,. 
, , '. , 

OOlt, ~~~ 
AJoeo, in '1!~~) Total a.rea. of ' ~'otal ospendlture 

_%I~ f __ L I_~~~..t ___ .....t u~ aDd overall oa.t rate 
BIJ· ~ 0 - ~_ oqaur"p_D of all olo88M of 
(or &cru) d080riPtiOD~of 8U1':V01. re·' Topopftbical field I 
of eaoh of work eM 01_18 k"F I -0., ' 

!Ge&OriptiOQ eJ:cladiIur a.nd DB. tUN of wor . mo U.u.ug 
of work. pupile a.Dcl oountq. adJD,lW.tr&tlve 

men under oba.rs'eI. 
-S· 

Sq. m. :R •. 

7,680 6'1 '1,&80 

FRONTIER 
OIROLE: 

-Contd. -' 00Ia_ 4'" 6 1Dol* pre
pa.ro.tioD for the field, 

. whether madoin thia or 
tho ptoOO<liDg survey 

'.' 'JOA1''-' 

1,069 

1,806 

28'0' 

41'6 

. " 

I ' ., " 
, , 

_ '. "':\.c ", 
',' 

1,80~ 22'0' 
Cost12.45.1204(g) (g) luoludoi 4 po. ~ .. t. 

Cost rate . ~h~ due ,to OUj)I~ 
66'6 per Sq.' . n .... tor 0 Ollioe. '. 

.. ,m1le. " .. /~ 

.! ' ... ' .-= •• ~. ~.' .• '~:o .•. ,. 
17 

~ - .- .. , ... 



TABLE 0 I;-FIELD WORK.-Areas and Cost rates of Surveys, 1980·81. 
Cost rate . ' ' 
~.q:~ . TotAI .. penclitue 

•. Area.ln. (or aore) I~""" of .... d ... ...u c.8"'ate .. ~ . .• ._ 
oq. mil.. Of ,!,",li r-:h deocription of .11.1 ..... of PU1T ARB LOOALl'l'Y. 

Charaoter of country. 8*0. Deloription of Survey. 

, .No. 18 (Air Survey) .Party (PI.a.) li:W.:J:i'. 
Provmce.· ' . - .. 

I-Inoh 

Ii-Inoh 

PIano·lable ooD""'1 
(air aurvey). 

Original air sur· 
I'vey. 

'Sheet NOI (or acre.) desenptiOD of survoy.) reo Topographical fleld 
• of each of work prdless or .eale rk en 1 ao 

88 X/14 .... 

88 H/5,6, 9, 
10,18. 

desoriptioD UC!udinol Bod nature of ~~r:J:: 
of work. pUP~:~ _.,.. ohargeo 

-~~. . trainiDg. 

Sq.m~ R •• Sq. m. 1\8. 

186 8'6 186'''' 

64'4 97'61 . -

Ti"',.. Op ... M.tU" ... TIilla 

W",lriatdn, Rugg.d moun, 
,...".,... -Irtl (6,000-
11,0001 •• 1) 

2'lrnll. 0, ... partly ,.ootka: 
""" ... ta',,olll (5,000-16.000 
/",) . 

Ii-Inoh Original oblique 88 X/I 
air survey. 

1'7 27 974 
,. 

Ti"'''' Btup parll" uooa:.a: 
_la,no ... (8.000-11,000 
!.ot) 

X ...... am Ag.n.y, Bolling 
""""'" milo 

Moll_a:, lIC,mum boa. 
""til open .,,'/Waled Villi",.,. 

SPaOIAL wonK ... 

I-Inch Original provieion. 
al air survey. 

Ii-Inoh Revision air sur· 
I,:. , vay.' " 

It-Inoh ,Revieion air "'!'" 
, vay. " .. 

Supplemsnlary ... 

88 X/6. 6, 7, 
9,10; '11, 
18&880/1. 

88 GliB .. 

88 N/2. 8, 8. 
7. 

88 N/S, 12 

908 

20 

180 

'.26 

p .. Aa ...... Gt>iM Map ... 8-lnoh Air aurV8y . --:.. 88 0/6, 9 .~. 
O'ty, O""ton ...... , .... d open 

oul/W"I,<I "lam 

" No. 23P&.rtY (F.O.): Punjab. 
SPBCIAL SUBVB1I8 •. 

Op.nly .,.rUvalo<l pia, ... 
' .. lorap .... <1 with fIIOOtla 
wub ARd .ARd Mllo 

4-moh Original IrrigaliOD 
lurvey. 

Falling In 998 
89,1, J, X I' 
"'N. I 

.. 
18'9 

2S'0 

} 18'8 

166'0 

. ... , .. ' . 

42'08 

1I0ci·: . 

!a6,t· " 

998" 

co., 71,6911 
Cost rate 
69'7 per 
sq. mUe. 

Cost 4.02,418 
Cost ra.te 408 

_ ., per sQ:. mne. 

FROliTIER 
OmOLE.":" 

Conoid. -

Includ81 GO.t of fair map· 
pinll aad 4 per ceDt. on 
total COl' for Dlnctonr.te. 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1980·81. 

Oharaoler 01 ..... 117. • Beale. ~of s.....,. 
,.. , , 

No. 1 Party.-~putina. and Oentral India., 

FaMltJ /f<lt .,..IUtJaIion tmtl 
tTUYNIII • .,....6 will, iI.klted ,..u. 

Sheet NOIJ. 

64 H/N.W., 
, N.E.,S.W., 

S.E. & 66 
, " E/!",E. _ 

46F/a(p.ri) 0pMt ".ftIlv fUlUtJalion tmtl 
1lUYNII/ • .,....6 wilh 801/16 
.htwp rookg lKllI 

F/7, 45 
.. ·14/11,16& 

, Dill. I-mob PriglliaI sur.ey 
'j --' 

'" 

,', 

r -
Op ... ""d fK/flg"l.ddown ': ,-moll. (:Ori~.ar~e~' 

.. f' ... wilh ~. 
c ..... frI/ 

4oN/IO,H, 
46 F/4, 8, 45 
, Gil, 2, 6, 6~ 

45 N/12,16 
& 46 N/D, 
18, 

Partofsheels 
45B/15,16 
and 46 FIB 
(pari) , 
(Jodhpur I , 
environs). ' 
-, ;. 

Oost rat<> 
p~r"l.mll. T tal ,,~ •• 

.Area. in (or aore) Total .. of 0 espIIl ..... ...uv 
eq. milell of each :.....:L'·deaor{ .... ion and ovemll eoet n.ta 

) d "I --:/'_ .t"'" of aU alMaee of 
(or aorea escnpv OD _~~l, reo Topogmphica.l field 
of eo.o~ of work ~~ 01 eoa.1e work iilolu@la 

_ading oad .. tareof _to 
of work. pupu. &lid COUlltr,. oba-- lve 

men nuder ·0-' 
t...u.IDg. 

Sq._ m. Be. 

6,4118 4'2 , 

, 
1,516 6'4 COst 1.67.840 

Cost rate 17'8 
:- . ": per SQ.. mile 

2,666 12'4 r 4,970 

, ' 

, 

88 82'4 , " .... 

, : 

" .. 

aRMABKI. 

CENTRAL 
CIRCLE. 

Spaolal ..... y uoluded. 

"--___________ -l.. __ ..;J...,_o...!.......;...;;.~;.,..;i.;,~~ ___ .L_ ___ " 



. TABLE C I~~FIELD WORK,-Areas and Cost rates of Surveye,19S0.S1, 
,. ,. 

, 
• 

~~m~ 
.Ar.iD 

"I.miIe 
~otal"""ot TotaI~ (oraore\ aDCI coot m. . " 

PABTr ~ LooALlft. 
Sq. mil .. of each deIor\pIiOD of aJ1 o1ao_ of \y .. ~.\." "-', ~- ::'. I\beetli ... · (or ...... ) deoariptiOD 

of """~'.:} oro::.~~':li~ 
. RBIfAiutsI .. 

'OhOt'aotet'of ~.,., ". "' BaaIe. ~ofBvnr. ofe;:ac!a of work " 
(\'~I,.: .• \.._.:1.\. "', to -'. " ...... ; .. exoI~ aDCI .. tura of admiDUtmti .. 

., . . .' of_It. 

~~~ 
eoaet!7 • ohargeo. 

, .' 

No. 1 Party.-Ra.iput8.na and Central India. Sq.m. Bo. Sq.m. RI. CENTRAL 
-Oontd. CIRCLE.-Oontd; . 

011'" .....au oulHtl,,!;on """ l·inah 'l'rlangu].atton 45M/12and 2,271(") 1i'4 
1h_fl· I_b· wi'h .om. .. 16.(part) (tI) 64<1 mU .. tttru.eaa: ... 

\·.1uw.!>·roolfrilltIZs ' . '45 N14, 8, . - ing ...... looo.al, 

9 &46 0/1, , , 

9,5,6 • • 
• ''', '- ". 1)4110 i·inoh 'l'rlangu].atton '46 118,14, 10,1119 1'50 • This OOR rata malade • 
,_it ~ '. ":'.:, \. ' . 16,46 3/1, &rea. of (b), referred to 

l ' ,.I..~. \.: , \., : ,. ,in next PBP, Il.8 weU. - '1,6,6,9& . 

18,46]\[/1, '" -. ,\'", 1,8,4,6, : '.:' : . .. , 

.. " . e. 7. 8, 9, 
10 . 46 

-... - . _ .... - . "lu, 18, ~ 19,810 
14, 16, 46 
N/1, 2, 8. 
46 li/G, 8, 

. 

L " la, 11, 
Ill, 14 
(pari) 16, 
18. 

46 0/9, la, 
18,14. ' , ... 

.. . ' 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Survevs,19S0.S1 •. 

P.lBn DJ) LooAIdft. 

Ohara_ of ooautl'7. 8co1o. D ... rlptiOll of 8urvO)'. 

No.1 P&rtY.-R8Jputana. and Oentral India. 
-CORtI/d. 

'·iDob ap... tIIIIiJ _81"''' town 
MI" wil'" ......... OtmaMJg -Irtl ... .. , '. 

i·inoh Tr1a.n1Ulat1oIl 

.. - f.' "r .~ .. 

c· - .' • 

O:Pu:..:"'!:bI":u.Uon':: ,~.in~,~V~~S~, 
,1IMp roo.,., /HIls .' ., ',", ", '.1' ,., 

. ." " 

Coat~ 
pereq. mW ToW OOjI""ditoro 

A.r6a in (or aore) I~_!~tal area C?f and overall COlt rate 
~. mUee of ~~ r-:,h of all ..... of 

Sheet NOI.·, (or ao~) escnptiOd,-~~TV8", re~ Topo8'fO!phicalfteid 
6. of ~ of wnrk ~-u;el8 of acale work: iPol~ 
I"--'~I -_ oucl oat ... of o4miDIatmtlve 

of 'Work. pupill a.n--a DODUho,.. charges. 

. . 

Sq.m. 

PartOfah •• 1a 12Q101 '5 :Fla. 7.. ! .. 

. 

G4. D,55. A 8,700lbl 

men 1Uld.er 
traiodDg • 

RI. 

41'0 

• 
For cOlt ..... -...... kin 
retna.rke 
col ...... 
~. 

Sq. m. 

(V/dsptJ9B 
. 81). 

•• __ 0 ____ - - ---_ ---

Part of 
1& Flo in 
oity area of 
Jodhpul' 
only, 

.-:.. ..... 

(41 
. ·210 
linear I 

miI9~~. 

... 
5 'a(dl 1 (4) . 

. '910 l1Jleat • 
I ,m11es. '. 

. , ' .... 
,~.' . 

RI •. 

, . 

I 

B8UA&1.8. 

OENTRAL 
OmOLE.-Oontd. 

(6) Triangolatlon of 1871. 
n '" 1872-78 checked bl 
~Te~~~ple and' . Pya ~ 

, . 10 aIInoma\ei, . 

(0) Utilized during 
. 11)30.81. ~ 

,.' t 

"Vide remark" on pare 81 • 

(d) This C08t rate Include. 
7.'7 lin .... mil .. of tra
versing a.nd 210 linear 
miles of levellimr • 

(Speoialll1l1'V87 exOl~ed). 



TABLE C I.'-FIELD WORK.-Areas and Cost rates of Surveys, 1930-31. 

Cost; rate 
persq.mUe . .... .. ToWexpendlture . ,. , . 

Are&. in (or a.ere) Total arf!l o! aDd oft!all coat rate 
oq. mU.. of '!"C\> ~h deaonptio. of all ........ of 
(or ..... ' ~tioD of """"1.0 ... Topo .nhleal field 

l '':'(\.~ 

Sheef; )fOIl. 
-. _;.,Y •.• \.o:'~. P.la'U AND LOCJ.lLln. 

'OM~"ofCOUllt'rj. Seale. DeacripMo. of Sun",. 
l· __ .~' 1,... . • 

, of ~b of wo~k prolo •• or seale , wo~iuolQdiDg 
doacnptiOD e:r:c!udiug and natl11'e of 'adminiatrative 

l. .... ~ .. .' .'~ 
L :~. \~'" 

of work. pupils and couut1'l'. ...\.. __ ... 
men undo -. 

Sq. m, io.·:5, Pa.rty.-Oentra.l Provinces,Oentral 
. India and Unite.d Provinoee. . . .. 

. .p""'~!!_Woodea ,Mila """ ... punn. ., 

r.~:·.'. '.' .. ' I 
.Q .. u<"""a plaiN 

.0', _". . 

•.. ,.,1 

L,~'" ...... 
.. ~. 

'.., ~, 

( .. 
D-Itl """""'" mu. 

op ... 'I ...... 

\.' '. '" -

Traverse 

-. -.' 

64. F/4. 64 
G/I,2,8and 
<I (pan),64 
L/l (pan). 
8,4,5,7,8 
64 X/4. 8, 

8,841 

... ~ FIe (pan) S,486" 
··U,·lO,64 . 

Gil and 2 
(partl), G, 
8,8,10,18, 
14- • 

04 Kil and2 
(pano). 

84 F/l •. ~. ~, 
8; 0, 10,' 
18, 14. 

84 Jll, 2, G, 

I-inob. QriciDal 
" 

8,64 Mil. 
••• 84 11./8. W., 

S.E.,N.W. 
0 ... Mil). 

64 FII, 2, G, 
&,8, 10. 

2,988 

l·inch Snpplemoll'ary 
iI1Irvey. 

... 

828 

tmWnr. 

Sq. m . 

8'7 3.341 

·0'0 

'l'~ 

8'8 

- .' " 

. 

·RI. 

}
. . , . 

C08U.O&.686 
Oastrate31" 
per8Q.mlle; 

RIUfARD. 

OENTRAL 
OIRCLE • 

.' 

(_, lIJtolud.. moo UDder 
training. 

(bJ Iaolnda men muler 
tmWnr. 



TABLE C I.-FIELD WORK.-Areas and Cost rates or Surveys, 1930.31. 

No • .so Party.-Ca.ntts. in United Provinoes. 
Gilt! M'4 _ Invirons ... 4-Inoh l\evi.lon ... 

pl4tnl 

Btu OMilonlMnt .. , 16-Inoh RelU1'VIY '. .. 

Gilt! MI4 Mlli Imvir01l8 ... ,·mob Traveralnlf ... 

.Air SlU"Vey Traverse Detaohment.-United 
Provinces.' '.. 

, ' 

O,p"", ClllUWaW _ ... Hr.' 
"...... fIJi". ".........,. .. 
1IillrJg .. - _go-gTOfJI8 
-".,..tIt! broktm grou.tJ4 
.......... fIJi". 1ri.gb. gras_. 
IGJ'Ub _ .un.. far .. ' 
Gloftg 111. 07uwk ... · Gogr ... 
BamgmagIJ _ B4p" 
ri!JIrt 

.Traveralnlf for 
control of Air 

,Surveys. ._ 

Bhee/;N ... 

GS.B 

GS.F 

6S. B 

6S.P.64.I.M 
6~. D.H 
6S. A, E. F. 
. I. J 

Cool; rote 
~Oq . ..u 

.bIa;" ( ....... ) L~~~~of oq.miI .. of ..... ~ __ 

(or ..... ) ~~ of ...... J'I.~ ... 
I._~"'!:l!.. of _k of 
~~-:- __ .... ..-of 

of_k. S:~ . ........,. 
Sq. m. Ro. Sq. m. lie. 

27 807'8 117} 
per sq. 
mile. 

1.414 8'0 1.414 
aores. per aare. aorea 

Ooat 61.1188 
Ooat rate 
11.096 per 
Ill. mile . 

89 Iin.ar 68 '7 89 
mil.s. per sq. llnear miles 

mile, 

~.060 . 21"a 
per 

linear 
mile, . 

1.060 .. 

' . 

Oost 116.036 
Cost rate 24'8 
per Sll. m1le. 

CENTRAL 
ClIRCLE.-Oonold. 

Luclmow and ea:riroDl. 

Luoknow and eurirona. 



fABLE C I.-FIELD WORK;~AreaBand Cost rates of Surveys; 1930.81;- _. 

~~"'Ie 
Area in 

r"l,mile 
Total area of TolaI:ture , .- "--

(or .... ) n ed 0"'l'8. om rate 
PJ.B'rT AND LOO1LITI. sq. milia of eaoh each descriptio of all 01&811. of 

Sheet NOB, (or aore.) dosorlptio D of lurvey, re-
e Topo~rhlcal. Oeld 

Characler 01 "UDh; . of eaoh ofwol'k prdleas of seal Scali. ,_ DelOrlptioD of Suney, __ description ezolDdln~ and nature of. wor lDoladiag 
"-. ' administrative 

~f work. pupilaan country. ohars", men unde r 
trolnm" 

No. 6 p~-central Provinces, ,Hyderibid ~.m. Bo, Iilq. "', Ra. 

and _ 
, 

.. 
.Tungl.·ol< .. , Mil. ....d .... ,Ii·, l·inob TrlanguIatton 81S,F,l,X 6,864 lS'is .6.864 

vIZ/.d p""'" 
Ou/Uvalod pI ...... ... l·inob Traverstng ... BS.KIL' ... 1,076 . 8'9 1.076 

.Tung""o"'" """", ... Ih low l·lnoh Original survey 66,F,G,j 1,788 
28'S} ... I .. lod Mill and re·aurvey. - . 

J...."",.o/atI ,..". up 10 ,,(J()(J l-lnoll OrisWalaorve:v ... 86, l· "P . 861 1411- . S,!U9 Cost i.78,8611 
/88' -- Cost rate 66'6 
~{oNI' toiIh """'tad !l-Inoh -.0risWa! 8array 86. B, 0,' 486 . 41'S »eraq,mUe. 

,..". and r&o811~. F,G 
I .. 

- p'--
_. _.----- _0"'.'. -

No, 7 pa.rty.-Bombay and Goa. • 

w.aI ooa" " ... lorid.o"'" One·inob Supplemenlary 4S,E, I 690 8'0 - 1.1160 .. , 
Milo Tr1&nIIUlatton 

Op ....... IUv"lfa ,,,,loa,, ... One·lnch Supplementary 
Tr1angoJaUOn 

47, P ... 670 l'S 

»-{oNIt ""loa .. , .. OJle.inob Traverse . .. 48.1 ... 1181 11'8 1181 

-- -
-

RIII'BB. •• 

SOO'l'M !!IBN 
CmCLE. 

. 

I 

. 

-"'" 



. TABLE C I:-FIELD' WORK.-Areas and Cost rates of Surveys, 1930.81. 

." I ". • •• 

. OharaGlar of _.tr,r. I SheetNOI 

. " ; ~ ,". 

No.7 Party.-Bombay and Goa.40onold.} •. 

Op... .",Uva',,z plat-a ... 
101'''' pIau,." .... ,z /o ••• t. 
tJlad hill • .........., tl""'" 10 
tMHAoout 

F01'e81 o(n.,z hil,. .' 

F_t..l4d hi/II _,z 01"1&·· I-Inoh· 
""./114 plai ... 

F ... of·.Ia,z llilll "f' 10 4,000 .4:ll;eh 
, .. t '. . . 

, . 
F .... '·.I",z llilll an,z ... 11&· 

wtodp14m. 

• 

1- , ..• , 
l·lneh 

. _ ~ •••• \-0 

, 
,SupplemenfaTY 48,J, M, * 

'survey.,' ." .. 
.-' .. .., ',-. 

:' ... 
! ,-' 

Boundary Tra.. i 58. I 
~ ,!e~~ . i 
Original 811rVey ... I 68. It[ 

, 
qrigfual .urvey ... : 58. I 

. . - . . .. - ~ 

Supplement .. ry 58. I 
survey, 

, .. '" 

"_ .. '_.-
~ . 

... 

Coititate 

A_ io ~:'t:.f ToIal"";' 01 ToIal __ 
eq. miles Df each each deaoriptioD aad ove .... U

1 
COII' ......... , 

(or&O\"8s) deicriptioD of survey, reo of aU the 0.8.8888 0. 
Df each of work prdJeu of ltCalo 'l"Opo~phlca.! fiold 

1cJa~~' ouJ ezoludiD8' 84 lla&GIe Df worJJ: ino1udiuS 
of work. pu.pilBaDd CotmQ'Jo adminiatrati.e 

maQ, under ohal'les. 
training. 

Sq. m. Re. Sq. m. Re . 

MlI.6 ,,4-8. .p.8!i16 Coati.80.709 
, Cost ra.te 22'4 

f' • , - . per BQ.mne. 

" 

. . . 
19 21'0 19 

,linear perlin .... linear 
. mil ••• .miIe, . mUell, 

1,988 

1,941 } 

. . Cost 1.4S.2!14 
. . Coat ra.te 24'6 

8.!l9!1) per sq. ~~. 12'2' 

: .. ";'.' ........... .- ,.- . 

a.u.K.&. 

SOUTHERN 
CIRCLE 
-Oonold. 

~. , 

"" .-



'TABLECI ..... FIELb WORK,"--Areasimd Cost-l'ates-of-SurVeys; 1930-3t~' 
'" 

." '-,' 
~ '. 

. Cha.raou,l' ,of coQ,Gt'7~ Scale. Description of Surve,. .. 
Sh .. tNo~. 

, " 
" 

- .. ' ... - , 

-

B ... gal.-.I1'I"t ...... ' .... d,.iII. 
~"" .oood,d "'''.0'' • 

Bihllr.-C .. I6iHW pltolM 

l·inch Tra,verse ... 78.0 

l·inch 
toil" _od~" viII«".· - " 

B..,oal.-Unduldmg wood- l-inoh 
'" ....... ..." toill ... i ..... Uf.' 
"""II /oil> /aruh 

Bonoal.-Thiokly popul.toll 'i-inOh 
,.; .. ·I"n" •• illo dMio,'U 
_II""lag .. 

B ... ,al.-Varia6111 popuIat- I-inch 
oil "'.,./onil .uilll a ..... '" 
tDOotieti ... ,/ao" 

'l'ra.verse (Main 
._- olrooi& .... p1aJle~ 

'abl. trave .. e). 
Supplementary 

ourvey. 
oo 

Suppleinentary 
IUrvey. 

00' 

Orillinal oone, ... 

No. 9 Party.-9risaa and ~a.dras. 

'12. O&G ... 
~ 

- ... 
- , 

78. N ... 
•• >, oo. 

-' . 
'18; N ... 
78.K&N .:. 

Big" /aNI' ola4 hillo. /0,. l.inch Trla.niIUla,Uon 78; 0 & D : .. 
jlMlfllo covorod .... "" ... ;",- ' • 
"ded Ailloolro IInll 0" ... 
cu/liOllI'" /antle 

"'-iii 
l1li. mil" 
(or o.ores) 
ofeMh 

description. 
of work. 

: -. 
Sq. m. 

1.640 

1,11& 
" 

, 

$IIB -, 

. 
276 

1,9'11 
" , 

8,S07 

OOlt rate 
p."'1.miIo ToIaI.....,.nture 
(onere) 1,.T~1al ""!" of ;..... ovomIlcoot rate 
of ~ -~ d8lonptJou of.U claases of 

delcriptron of lurvey, reo Topo~pbico.l field 
of wo!k gardless of aca.le work lna)udiDg 

exC\uding and wure of .admiDiBtratiYe 
pupil0"!"i -1'1, ...... mo.,""'" traluing. • 

Bo. Scj; ill. lid.' .-0 

S'4' 1.640 

9'8 1.715 
, 

28'1 

118'0 8.070 Cost 1.18.119 
Cost rate 88'6 

: per sq, mne. 
19'8 

S'7 8.807 

.KavARKI. 

EASTERN 
CIRCLE. 

' . 



TABLE C I.-FIELD WORK.-'Areas and Cost rates of Surveys. 1930·St. 

No.9 PiLrty.-Orissa. and Madxa.s.-Con.old, , .. 

Matltrtl··-thrtJiIm ,u,tritJ, 4-Inoh TraversJDg ... 
woodotl. plaiN 

Oria4,-D ..... Jv tDOOtkt1. 
Mg" ""tl loII7 Toil" ..o.li 

1·1nch OrigiDal 81I1"Yey ••• 

.oaltw.1l Tllillook. ""d 011'" 
paIoT14. of oulU.aUon 

thrtJ4m ,u,tritJ. (Mad ..... ) I·Jnoh OriginaJlurY8l"" 
~ 1HZ" ..0." • .,,'If1'.tl 
1HllookB antl op.n palo"', 
of ouZU.aUon 

on..4.-D_Jv fIIOOtlotl l·~ch Supplementary 
1HgT.""tl "'w 1HZIB ..01" BUrye)". 
.oallf1',tl hil"'okB antl oP'" . 
,..",,.., of ouZUvoUo .. 

GMViIm ,u,tritJl (Mad ..... ). I·lnch Supplementary 
D ..... ly ,uo04.d 1H1l. aM survey. 
tlna..laUng oountry (fO'Bet . 
.....,.,.,) 

GanjiJm Mowlol (M,,,r,aa). 4·inch Speoial ForeBi 
Woododp/aim survey. 

sh .. nf ..... 

... 

'1B.D&'14.A 
.. 

'1B.D&H ... 

... 

'1B.D&H ... 
.. 

.. , 
'lB. D ... 

'lB. D ... 

74.A&78.D 

.. 

.Are& iD 
lIq. milea 
(0;,:) 

de80ription 
of work. 

Sq. m. 

II 

S'BOB} 
8,627 

818 

8} . 
275 

241 
' . 

.1 

Ooot_ 
~roq, mUG ToW. cIIta .. 

(or acre) L~~bJJ ...... of and o.e~o.t ra.te 
I._!!....,~ I"""!'d...nptioD ofall"'-of 
7~l...o.!.:=:r'.:;. TopoJlft!l>hIee\ field 
Doluding ~ nature of wOJ'~ i~o\uding 
papUa nnd country. administratl,e 
..... =dar ohargee. _g. 

Ro. Sq. m. Ro. 

'1'1'0 II -

19'0 

.. 
9'S Total a.rea. Cost 1.40.1101 

surveyed Cost ra.te 35'S 
3.903 persq.mlle. 

aGo'O 

EASTERN 
CmCLE.-

Contd •. -

, 



. TABLE 0 Ii-FIELD WORK.":,,Areas and Oost rates of Surveys,·19S0.S1. 
.. , 

. ' ....... 
PABft' A.ND LOGAIiI'U'. 

No. 12 Party: Assam • B~ 
Orissa, Sikkim and Nepal. 

. Bih&r and 

, 
Low jungl •• alatJ /KIll ... l·inch 'l'rlangula tion 79.M ... 

B...,1Il-
O"I"o"lItJ pia ....... BlfIgal l·inch Traverse ... 79.M ... 

{I.inCh LeveWng ... 78.B , .. 
'Jungll.o!atJ /Kill 'n B",gal 

.... d..4 .... m . 
. i·inch Tr1aD.11ulation. 84. A ... 

Sloep ,,",o/JId hill" Tam, I-inoh Original lI1IfV.y ... 78.A&B ... 
antJ aulUoalltJ pia.... 'n l·inoh Supplom.lllary 7S.B ... 

I· B...,.u, BiMr aM on-. lI1IfVey. 
Bill"'", aM Nepal 

8-1noh DtJ,;.td"" GtMde _p ./Iop Originalll1lfVey ... 78.A ... 
ltUIo au 2' ............. 

{TrtanPlation 88.M ... 
18- '" 8- TJ'aveJ'~e 88.M ... 
inob. 

0ir.~14 AntJ JI .... "I/ LMu 
Su"''II .. 1 Dig6 .. in .4_~ . & LeveWDI 88.M ... 

,I8-Inoh Origl .. al nn.y S8.M ... 
(OU field). 

~Area.m 

Ill. miIea 
(or ..... ) 

ofeoch 
deaoription 
of work. 

aq; m' 

1,466 

1,29S 

14'7 
linear miles 

4,069 
486 

2,006 

. 0'0 

2'0 
82'0 

lin_mil .. 

O'S 
u-miI •• 

2'0 

c~_ 

. l(!~ Total_ oi Total-ailure 
of"'" Io.u.lh '~t· ... · &ado....neootrat • 

• 1-:'. _np' of all ........ of 
~~.I...0.!.~, re- T_callield 

of work ~_~!M or ecal, Work iiacluding 
_udlug &ad ualureof tulminist.rative 
PUPUlIII .. d ..... ...,. • •• _ 
meaUDder .......... a-· 
1raialDg. 

Ba. Sq. m. Ba. 

18'2 
TrIanllUlatlOl1 

6,627 
Traverse 

6'8 1,800 
Levewng 

9'2 24'6 
p.rlin .... l1near 

mUe • miles 
"1 

} Cost 2.02.888 2S'7 Total area 
42'1 surveyed Coat rate 82 '4 

!iI.448 per lIQ. m1le. 

642'0 

888'0 
6S'" 

lP·r~ ... 
-mile. 
8n 

parlin .... 
mil •• 

8,478'0 

B •• AB .. a. 

EASTERN 
CIRCLE.

Conoid. 



TABLE C I,-FIELD WORK.-Areas and Cost rates of Surveys, 1930-31. 

P ABTI' AND LOOA.LITY. 
Sh .... N ...... 

Voatrate 
Area la ~;.q. mil, I Total o:l'pondit.ure 
sq. milel (or acre) 'Iotal &t'OJIo ~ and ovomll eost ra.to 
(or aorea) of M!~ .... Mob dOlonptlOD of all olaaaes of 

of -.oJ. escript!.... of Sunoy, r&o Topographical tiet4 
deaorip.. of work prdJeu of acale work iDoludiug 
tiOQ of ftC!ndlDg and nature of adndn'atro.tivo 
work pupil, ann opuntry. oharges 

• men under • 
tmmiag • 

. 

No. 10 Party.-Upper Burma.. ... Sq. m. RI, Sq,m. R •• 

JU"II1. _.tl "ilia a~.,.a,- t-inch ... , '"""'t 4.000 f • ., 
Ju,ngla ""~lI1'.tl Mila _Il l-inoh 

undulating COUfttry wit" 
_ tmltwaUtm ... ",,/lev, 

Plaim ....... tl wil" tlan.. i-inoh 
jUfOlJ16 

JU7lf/16 _",...r 1 .. /1a anll 1-inol> 
.... IlulaU .. g COUftlry fllit" 
,ome oIlIRnaUO ..... val/Ill' 

Pia .... ........ tl filiI" M.... j-Inch 
jU"II1e 

J .... gI. _ .... Il "m. ""Il l·mch 
.... d"IaUng ...... wy ,.Uh 
~"'" tmlUvaUtm ... va/lay. 

Low /Kilo c ...... Il wil" den.. 9·inch 
iUfOlJIe 

Ditto ditto 4-inch 

'l'I1anaI1latlOD 88 O/NE, BE 1,678· 
.tSW. 

Traverse 

Traverse 

88X/SE .t 
O/BW,NW • 

88 L/1, 8, 
11, .. 12. 84 
M 1,2.6, 

.... 6, ... 

... 88 OIBE &I aw. .., 

... 88 pll, 8, 6, 
Lllo, lB . 

Original survey". 83 OIBE ••• 

Original survey". 

.. 
Original survey,,, 

88 Llo, 10, 
. 18,14. pll, 

2.8.4,0,6, 
7,8, 9 i 13; 
98 B116. 

98 BI16 ," 

Origioal81ll'V8Y •. " 88 pllS, 14 

940 

850, 

150 

600 

1,014 

2,592. 

24.4 

28 

9'7 

0'8 

.20'4 

44'6("> 

26'2 

22'1 

44:8 

•• 0"0" 

888'8 

, 
t650' 
J -

8,873 Cost 9.48.717 
Cost rate 64'9 
per BQ. mUe. 

BURMA CIROLE, 

(a) '11118 work t. burdened 
with the COlt of comp:u. 
ten who oould not be 
IropUully oecupied 0 ... 
iug to tho Miolmels of one 
~ro.versor Bnd the tra.DI. 
fer of a.nother from the 
... mp during rho 8ald -. 

~e oba.rges Bre very higb 
as the COlt of reCODDa.i •• 
"Doe of 1a1'g8 a.reu 
wbloh could DOt be ob
served, duriug tbe aea.aOD. 
under repor~ hAs been 
m('luded. '. ",' 

All this tmqrain, ill to aa.p. 
p'lement tno..ngula.tiOD 
the Bores. a.nd cost ra.te 
per squn.re mUe are pure. 
lY88timales. 

Ditto diU.. 
Ditto ditto. 

Work oarried out by pupils 
UDder ....u.iDg. 



TABLE C I.-FIELD WORK. __ Areas and Cost rates of Surveys, 1930-31 • 
.. . - . - - -

Cool; rate 
, 

ArooID 
~roq.1IliIo 

~~&re~Of 
Tol&! :r,Dditure (or acre) _ o.e coot rate 

P.AATI' AIIO LooAr.lft. 
",. mlloo Of 0II0h deeoriptioD Of..u_ooof 

SheotNoI. (or """") dooonption of survelJ re- Topo~pbloal field :aaIrABBs. 
~:...e;tj'0I of work ga.rdless of leale 

Oharacte. 01 oounlr,. Seole. Deaoriplion of Suno,. 
...t~ 

__ of 
wor includiDg 

or "".k. pupUsan countT)'. adminiatrU.Y8 

maD under chargee. 
troiJliDg. 

No. 11 Party.-Lowm: & Upper Burma. Sq.m. Be. Sq.m. Be. BURMA OIROLE. aUf/S,.,} -Oontd, . . '1.8 •. 11 • . 
%limnlv ,,,,,,,,,",,. MIlo - ••• I·iilall" Trlangulatlon-- 19; ~ -18._ I 

16. . . (4) RecoD.D1LiBSau.ce o~ U· 

86 NIl. ,: pendi_ Bo. 18. • 

OuIUtl .. ,.d plama. . .. l·inah Traverse .., s~N/IO .;. 24 85'2 24 

D ..... 1v t/JOoded Mill .... 01 1-moh Originol onrvey .. , S5 NIl, 814, 1.077(&) 44'5 (&) OwiD, to .. bollio ....... 
oullWlllld p/<Hna 'I, 1-4:. 16. - 'V'1 01 DO Iheeta 00JDa 

16, 860/1 pJeted, 

'" 18. 
DimHIv- .......w lHlk- ood I-mob Origiua\_ ... 9S- A/2, It. 4, 1,824 -86'9 . .. -.. 

JI/aim . .. 6.7,8. 

- SPBOIAIo 8VBVBY 
"9.886; Cost 9.09.148 

Cost rate 79'8 
·D ..... 1v t/JOoded Mila (Fora. 4-mob . Originolonrv8Y ... 85 lil1, 10, 18 246'7. per sq. m11e. .......... ) 16. 
Bigh MIla JlMUIi/ora' o/all 4-moh Originol onrvey ... 98 A/sU2; 169 268'1 

9SB/6 .. 9. (., 'l'ra ..... 01_ 1'_ 
Bubb" Bllall ... ... 8·moh Originol onrvey .. , 94D/l ... 2 276'0 bo1lDdary and heDce c:au. 

Foral Botmdruy .... 4·blob Traverse 85 N/u &'2") 281"& s'g 
Dot be rod.cod to "I, ... ... mil... The __ of 6'2 

line .. bear linear mile. baa there-
mllea. m1les. lore been igaorodlu find. iDa __ ;" 001. 6. 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1980·81 • 

.. 
P'&B'ft'"ijm -LOO.u.Ift'. 

OhaNaerof ..... \17. 
••• .. - !. 

8..J.. »-IptioDofSurn7. 
,. -. 

. . . .. ,. 
,.' ... 

. '" .-,-
t I .- .: 

: .. No. 21 (Burma Forest) Party.-Burma. 
Jilftglo •• latf Toil,. .upto 4'inch" 
~,oooft 

r" '" 4·inch 
',' , .. 

\ .' " 

;TtMigli·.latf ".1lI up 'to 4·1noh 
11,00011 

". r • .. 

C.:.... . . ,. 
.. 
'. 

88~L, '84. I Ti1l1oDi1ula U 0:11 
for travene OOD
neotion. 

88 P/4;84 
E/14, : 16; 
841/2,8,4, 

." i' -IS r 10'; 11', 
I ;18, 14, 16; 

84'M/l,' 
88L/7,8,l1, 

J.2, 15, 16 
P/8;,4,7. 

Traverse ... 

., , 

r "," , ." 

,Oi-lginal'aur'Vey ... 

I ' __ I 

" " , . . (' I 

Sq.m. 

Cal 

826 148'8. . 

822 428'9 

Sq ..... 

...... ' 
8116 

81111 

Ro. 

Cost 11.81.1160 
Cost rate '718 
per Sq. m1le. 

BURMA OIROLE. 
-ConoId. 

(a) No a.rea. amimed. 

Reserved Forests. Oo,t>r"t. 
p~r linear lJlila iI· BoI. 
89'2, 

Reserved Foreste. 

, 



. " 

TABLE C n.-RECESS WORK.-Gost;rate for Computations and Fair.mapping,-1930·81." 
..... .. i . .-... , .. 

"' .'." .. . . . ' ., ..... Total 0J:p0IUIi. 
tur8 including I , G'p.O. .. 

Purr AND' LOO4111U.: ...... . ..... Oanato GOlf; or eumi- . . 

OIaM of Work. 
. Sho.'._ ..... AIoa. ~:,' utioa aud :B •• iBSI_ • 

, . ," . ' " 
pl'epa.ra.tion of 

, . .. .. ... , .. 
oolour p1des " 

.. 
" .. ., .. .. In ..... of . .. ... -_ . 

fair mapping • 
.. .. .. . 

Oompany (F. O.)-~ab & N~ W.:P. P. S<!' Iilo, lIa. Rs. FRONTIER . "A" 
" 

OIROLE. 

Fair-mappiDg '·Jnoh 42 D/S.E.; ":'6;001 
.. 

1'6 29,468 ... ... ... . .. -87 p/S.E. & .. 
N.E.; 

42 D/JS,W,;' .. 
8SL N.W.& 
88L/S.W. 

'. .. 
Di'lo ll·lnch ... ... ... . .. 88 K/I; 4028 V 29,486 

88 G~18; 
. ~ ,. 

.. .' 44 I 4; 
'. . .. 

88%16; 
88 N 18; 
441 8.1/11; .. 44 I11'd, 15, 

.. -'",--- 18; 
48 J/1; 
88~14; 
48 F 9 '" 12; 
44 1; , . 44 1110 '" 44 

Oompulalion 01 'l'rlanIIUlatlon lor i·inob Survey (Ohilrill) 
1/18. 

42.D/l42.H ... 1,000 II ......... • .. .. .. 1l.inob Survey (M"!"") 480li .o .. 80 1'8 ...... 
. 



TABLE C II.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1930·31. 

PAB'I'Y AND Loo,u,lry. 
8hee~No8. 

Olaaa of Work. 

"AN Company (F. O.)-Pwljab &; N. W. F. P. 
. -(ConoId.). 

Computation of KilgliD oonneotion with the Topo. .e.le. 48 I/4 
sdiulmenl. ... 

, I, 

Computation of Bannu Triangulation for 8.lnoh Survey -.. ; 

" It Bannu Traverse It n •• L 
Adjullmenl olB8Bificalion and oompilation of old Topo. data 

by l·inOO .heet and by ob.erver •. 
Compulations of time and latitude ot ·Sir Aural Stein'. Ex

pedilion in Ohlna, also barometric heights. 
Computation. of Training exorci .. work in Murree Hille .. , 
Hiscellanoou:s compntations of varied nature ••• 

I , • ' 

88 K/la, 88 I/6 
&9. I 

88 LIe .. ~ 
88. J, 88. K, 

.1I8. N" 88. O. 

Sq. m. 

No area allo; 
tied io il 
as -i6- '"" 
&imply a 
connection 
of Gilgit 
Prinoipal 
Serie. willt 
Ltc ·0000g· 
will'. Tri· 
angulatioll 
pfIi6,~0. 

I . 60. -

US; 
...... 
:, .-' ...... , 
••• ,u ...... 

OOlt rate 
per 10.. 
mile. 

B •• 

...... 
. 

- ., 

6'0 

66'7 : 
.. ',"'" 

•••••• 

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

ToIal_ . 
..... ioofudiDg 

G",D. O. 
COlt for 8so.mi. 

I 

nation o.nd 
prep!omtion of 
colour gnidea 
inCDeeoffair 

mapping. 

BB. 

.. .... 

. -
- ;· ••• ·i·. 

} ...... .: .. 
,., ...... 
•• h .. , 

...... 
-' . ..... 

RBU.lBX8. 

FBONTIEB 
CIRCLE.-Contd. 

- .... 

BIIIIDU Guide Ma.p. 

Ie ac1ditiou aheots 48. B '" 
48.0 were n.1so com. 
niled but 'not sent to 

. G. B. 10 to bsshown 
Dmyear. 

-" 



TABLE C /I.-RECESS WORK.--Cost. rate for Computations and Fair ,mapping, 1930-81. 
, 

Total e~Ddi. 

! 
ture inc udmg 

6%D.O. 
PARTY AND LOCALITY. . ' 

! Ooot rato coat; for emm£. 
8beel;N". Are&. peraq. Dationaud RBIIA,BKS. 

0""01 work. 
, ..u.. ptepsratioo 0' , , 

I oolour goidel 
m. caae of fa.ir 

ms.pping. 

"E" 'Oompany-Baluohist!i;n and SiUd. ... Sq, m. Ra. Rs. FRONTIER 
CIRCLE.--Conold. 

OrigiDaI "inoh -.... ... Tr1a.Dgu1atlon Portions of 84. 7,680 0'8 2,668(.) 
L,86.I,J,M, 
11',0. 

Original l·lnoh ahe.l& fair mappiug ..... ..... 84 Lll, 2,5,6, 1,667 ,,10'0 ...... All costa and cost tate. of 
0,10. fair m(f.pm, include 

Do Do ... ... .. , 84 P/o, 10, 18, 1,045 10'2 . ..... 5%D. .000td. 

- 14. (0) Inoluding lIa. IOO'ooti· 

Origin.II-lnob aheota fair mappiDg ... ... 86I/NW(el ... 1,()64 6'6 47,722 mated to OOlDptete. 
(e) Similar to 811 IfNW 

SPROUL WOR 
, .. , " 

1IidfI Table O~ I. 

Co ..... lioll. to IS·iDoh Cantonment map fair sheet, .. , Quelta .. , 17 288'0 8,979 
No, 18 (AIr Survey) party. N. W. F. p, 

SPBCIAL WORK. 
p •• hIlwar GuIde Map B-Inohea 10 1 milo fair mapplDg ... 8811'/8,12; 

88 0/5, O. 
25'0 189'S 4,745 

No. 23 Party-Puujab. Special Surveys. 
Completion of oriaioal 4·inoh p, T. Seotions for .. produotions FalliDg in 89, 998 20'4 20,416 No D. O. COItI: 

Fair mapping of l·lnoh Hovell .h.ets from 4·inoh reauolio';. 
I,J,K,&N. 

Failing in 89, 8,128 4'6 14,2~8 No D, O. oooto. 
M, N, 0, Xi 

-'.- . - - .... ' .. 44.A&B. , ' 

- . ~ .- -



TABLE C n.-RECESS WORK,-Cost rate for Computations and Fair mapping, 1930·31, 

Total:ndi. 
&ale' inIiDg 

OOlbmle 
IS"I.». O. 

Pun £In) LoOALl'l'1'. a_H .... COlt for ammi. 
" . Anu. per ... aationand BallA.aSB. 

0_0£_"- mile. pl'8p&1'8.tiou of 
colour guide. 
in case of fair . . " mappia, • 

, 

Sq. m. Ba. Rs, CENTRAL 
No.1 Party.-(o. a.) R8jput&ua. " .. , OIRCLE . 

Fair mapping 1jolnell origioal ... .. , ... 46F/4 & 8, 9,866 8'1 17,808 ... .. G/l,t, 6, '" e • , 
N/9. and 18, ,. 

.. . " .. )l/lhndl~ • , 

Fal. mappiog ~1Da .... . ... -. .. ,' . .- Speoial.' ah ••• 88 89'2 2,979 
and ciample· 

. &ion .of·old 

OentraJ..India and RBJputana: ii', Sh •• ts, 
I 

Fair mapping'-lDoh 'origioal . 
. , .. 

One fourth . 7,t72 2'8 20,688 .. -. In I.t' 

of ahee~ 
.- 46F/SW; one 0. ___ ' • , 

half of sheel 
i 46 )lISE; one 
. haJf of .heel 
46 •.. J/SW, 

.. , . "'. G/NW; 
64 B/NW, i .. 
NE,BW, BE 
&66E/NE • 

. 
" . - -- .-. . . 

, ,t, .. 



TABLE C (I,-RECESS WORK,-Costrate for Computations and Fair mapping, 1930·81, , 
, , '. 

Total=:. , . . hreiacadiag 6't. D. O • 
Pan UD- LOCAr.rn. Ccof;_ oost; or emmi. 

S ...... N ... Areu. ~oq. uat.ionand B.JU,BJt8. 
O ..... fWO\"k. e. prepamtion of .. ... .. . ., colour guides 

in oa.8e of fair 
mapping. 

'~put&ua.. 
... .. .. . 

Sq. nO. Bo • 
CENTRAL 

m. OIBM.E-Contd. 

Oompulation j-mall orisiua1 :. . 7,897 1'04 8,020 7,611111 the __ a...uabl< ... ... ... 411 f,f,1;4;iA7 .... 
... ... . . andl0,lS,H • 

• ....... OD 117-li-39. , 
46 1/18, 14 
. and 16; 

46 N/l, 2, 8, 
. ~,8, 7, lit lSI, 

... . . ... . 16·and 16; 
46 0/0, 10, 

18 and 14. 
Oompulation l·blah ol'isinal ... ... . .. 411 N/4 and S 1,807 1'0 1,782 .. , 4& 0/1,2, 6 

and 8. 
No.6 Party.-Central Provinces and Rewah 

State, 
OrIaiDall·inoh '" ..•. Tr1aDP1atton ... 84 F/4, 84, 

G/l, II, 8, 4, 
(pan) 84 Lll 
(p&li) 8, 4, 6, 

8,841 . 1'4 4,778 

f t 8; 
84 Xi4, 8 • .. . .. ,,-.... ... 



TABLE C ... -RECESS WORK.-Cost rate for Computations and Fair mapping, 19S().31. 

P .. an AND LOOALJ'I'T. 

ilJau of wort.: • 

No. 6 party.-Oentral Provinces and Rewah 
State.-(Conold.}. ." ,.. . . 

Originall.iDoh ... ... Traverse ... 64 FIB (p .... 6). 
12, 16. 64 Gil 
and 1\ (parta), 
5, 6, 9, 10, 18, 
14.64 Kl1 &11 

Original I,inoh' fair mapping 

Oomplled t·inOh fair mapping 

B_ Guide lllap 6 inohes to 1 mile fair mapping 
", , .' .. . ,. ~ 

(parts). 
... 64 Fl1, 2,6, 6,· 

9, 10, 18, 14. 
,,, 6U/lt2.6,O. 

64 M 1. 
... 64 MINW (Ie •• 

Mil). .' 
64 M/SW,64 

MISE. 
... 64 MINW (I.as 

MI2, 6,6, 
64 F/NW.64 : 
F/NE. 
64 JINW. 64 
P/SE. 

.... land2 "u 
, , 

AnL 

Sq. III. 

2,486 

8,566 

. '!i,988' 

-
4,8501") 

110(6 
, 

TotaI~, ta", . "!he 

Coot rate 
6'/. D. o. 

008t for emmJ. 
~aq. uatioDand _RBMABEa. 
mDa •. "",_ion of 

colou1' guide. 
In .... offalr 

mapplDg, 

Ba, Bs. CENTRAL 
~In:Or;fD.-Contd. 

0'6 1,Ci47 

, 
6'0 26,688(0) (01 Escluc! .. 800 !'I.. mn .. 

DOt completed: bJ eD,d ' 
of,Survs), year. . . 

:':0 4,077 

1'4 5,486 (6) Jhclndeo 6 Sq, mn ..... 
maining for, ~m.~letioD. 

, 

' 22'!- 468 (0) InoIndeo 6,601 _ of . 

' ' 
. men under in.traction 

in fa.ir ma.pping. 

~ .... 

~ 
"" .... 
~ ... 
~" 

:i, 
~' 

2· 
~. 
el" Q. 

\;i~ 
~ 
0 
~, 



. TABLE C 1I.~RECE8S WORK.-Cost rate for Computations and Fair mapping 1930-31. 

" .. .. 
" Total GJNIIlIIi· " . , , .. 

'. _iarildi.g 
t 

Oost ra.te 
6·/~D. O. 

PARn AlID LOQl'Ll'l'r. Coat or esa.mi~ 
Sheet Nos. A_. per "I. oatlooand &I:MAaB.8. 

.. .Q£&18 01' won.. mile. preparation of 
oolOarpi_ 
iu case Of fair 

mapping. 

No; 20 Part7.-oau.tonm enta inUidted PrO-, Sq. m. Be. BI. QENTRAL 

vinces.. .. . . 
, 

CIRCLE.-Conold. 

4·inob ... .... .. . Traverse ... 68.B .. . 89 Line.r 17'7 per 892 Laobow~ea-" . . 
mi1eo. . Iineor 

mile. 
18·inob ... ... . .. Traverse . .. 68. F, X. 0 72. 880 Linear S·Spe • 2,SS9 DiDec,"" lIiDikh.~ ... 

G mil ... Un .... OWDe Bnd 0 • ta. 
mile • Ontonmenk .. .. 

M·lnob ... ... ... Traverse ... 68. X, F; 0 1'1' Lin ... 6"9 per 110 ~ lIiaikhet Lo ... 
'Ill. G miles.· Un .... own. end ilba'krilta 

mil •• OmI4IU118D". 
16-1nob O""Ionm.nt pI"". fair mappins ... ... 47.F,68. F. 55. 17,276_ 1'1\ per 22,581 Xam~Khk~ ... _ 

I, 0 68. B ........ -. LiIok. 
- habmorhl and 72.G cb;;bi", Oul4.m ..... M-1JIob plano faI. mappins ... ... ... 68. F, 56. J, 0 416 ...... 9'1 per 8,990 Kampr.ee, CaWDpore. Dina. 

68. B, 72. G aore. pore, Laclaiow, Paob. 
marbi UId put of 

AIr Survey Traverse United Provinces Detaoh-
-

~ 

ment. 
16·lnoh .. , ... ... Traverse fa. oon· 68. P, 54. I, H 1,060 aq. 4'1 per 4,868 .Aetaal _t 10 4,846. JfLt 

kol of Air 1Iuneya. 611. D. H 88, mi1eo. sq. mile. ~ ....... 
A. E, F. I,l 



TABLE C n.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1930.31. 

j,' 
Pan AJfD LoaALI'IT. 

0 .... of Work. 
_Hoe. 

.. 

No. 6 party.-Central Provinces, Hyderib8d 
. and Madras. '. ... ... 

.orfrinalI.in.w ... 
l·lnoh sheet. fair mapping 
9·lnoh she.ts fair mapping 

... . Trlanfulation", ed. :r 
66. F, G, j 
86,F,G 

.. 
: No. 7 Party.-Bombayand Goa. 

;,':" ... .,- ..... " ... 
Supplell'leniray I·inoh ... .., Trlanllulatlon ,. 

~raverq .... 
48. E, I, 47, P 

-J, .. iuch '. ••• - . - ••• .' - "t.', 48. I 
48. J, Il, N ; 1~lnoh sheets fair mapping . .. •. 

Compilecl f.1D.olI.sheele fair:mapping 
... . .. 

, No. 8 Party.-Madras .. , 
, Original l·inch 
, l·mob 
; I·moh sheela fair mapping 
\ Fore •• 4·lnoh fair mapping -.. 

48.N 

,. 
TrIangulation... 06. X 
·Traverse ... 06. X, L 

n. ... u. 68. I, JrI 
.••• - .~ '" . ........ '., - ...... 58 ... 1 .. .. .... . 'r",··,. .. .. ... ". 

. 

-t.: 

Bg. m. 
,.,. 

2,260 
. 8,109 

486 

. .. 
1,260 } 

281 
'6,82G 
1,16~ 

2,200 
1,200 
6,828 

6 
. .. .. 

'1'0.' olpt'lldl. 
tuto luoludilll 

4%1).0. 
0016 rato ooet lOr ODIIli. 
por~. nation.ua. mU.. P"!pamt.ion .1 

BII:" 

S'8 
·0'0 
11'S 

1'4 

' G'8 
1"8 

, 

1"8" 
1"4 
0'0 

. .170'0. 

OolOur guid_ 
I iaauoof 

IIdr _pphqr. 

, 

6,778 
80,886 

6,728 

.2,166 

80,600 
l,~OO 

8,400 
1,700 

88,600 . 800 . 

I 

Ball&au. , . 

SOUTBlCRN 
OIRCLII. 

'. \ 

.. 



~1" ';'( 'TABLE C 1I.il!.REC~SS WORK.-Otist· rate for.. Computations and 'fair nlapping,:1980.81. 
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V.-SURVEY REPORTS, FRONTIER ·OIRCLE. 

DIBECTOBI-Lt .• Colonol S. W. Sackrill. Hamil!on, D .•••• , B,B. 

46. Sl1mma.ry.-The units administered by t.he Frontier Circle 
were 'A' ond 'E' Companies, Nos. 18 and 23 Parties, and No.6 
Drawing Office. . , . 

4'1. T1'<l!i"ll!i:n.g.-One Class II officer and 10 soldier surveyors con· 
tinued their training in field and recess work during the year in" E' 
Company. Of the latter one hI'S been reverted to his regiment. Four 
R. E. officers on probation received training in .air-surveywork during 
the year under report. , 

48. Speeia.l.-The survey units on the frontiercontintted to 
eo-operate clesely with military formations at special training exercises 
~~ .." , 

One Field Survey Section mobilized frOm 'A' Survey Company w~s 
attached to the force operating in the KajUri Plain from October 1930 to 
March 1931 (p. 3).-'" :; 

49. The field, wo."k of units was as follows !:- . 

'.4 "Swrwy OompalTlIY. Topograpby on scales of, 3 inches; 
1 t inches, 1 inch and i inch to 1 mil& in, sheets 38. K, L and 
0, 43. B, E. F. G, I, M and 44. L Traversing and triangulation 
in sheets 38: K and L. ' : : , '~ 

'E' Swrvey Oompany. Topography on the scale at t inch to 1 
mUe in sheet 35. I; on 1. inch to 1 mile in sheets 34. \L 
and P. Triangulation in sheets 34. Land 35. I, J, M, ~ 
and 0. Corrections to the 16-inch map of Quett& CantonmeD.t. 

No, 18 (.<fir Soun:vsy) Party . . COI!'-p'ilations of air Sllrveys in.she~ 
: 38. 0 and :supplementary :air survey of Peshawar' 'and 

surrolU\ding country. , ',: : ~J 
No. B8 (I'l"l'igation S'lllMJBy8) Party.-:Detail survey on the tiea.ie 

. of 4 inches to 1 mile of MUZ!'ffargaib Project area in shee. 
39. t, J, K & N and erection of permanent markstones at the 

. corners of 3,000 acre rectangles in the same area. ' ' _ 
. Rectan~l"tion and tertiary leveping of the Bhakra Dam 

Project area m sheets 44. I, J, K, M & N. Ail the ~bove work 
was:done fol' the Punjab Government~ . ' .. 

~. : 
'. -.. .-

'A' Survey Company.: 

: 0".'- :~_ -,. {Lt..COI. o. G. Lewis, ~.B .... B. ... up 10 U-s..al. _ "-' _ ....... _...,.- .. W H S . 
Dl.r. . . trang, If.B.B., from 14-8-31. , 

50. GeneraL-The recess head-quarters remained ~t Murr~. 
Owing to lack of suitable accommodation at Rawalpindi it has be&n 
decided to move the field head-quarters to Peshiwar where there is 
sufficient accommodation for both 'A' Company and No. 18 Party in 
the office building hitherto occupied by tbe lBtter. During recess the 
glazing (If the verandah was carried out in that office to provide room 
for ' A ' Company's drawing section. 
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. .' A .fie~d ~ey 'sectiOli,in6blliz~ from the company, was attached to 
the .KaJurl Plam field forc~ and carned out triangulation and plane-tabling 
durmg the cold weather. " 

The' survey of the remainder of the Block Mountain and of Allili 
tribal territory of Hazira district was completed. This had to be 
abandoned last yeaT owing to political disturbances. 

'. The survey of the ·Gilgit Agency, the western portion of which was 
commenced in 1929;' was continued during the yeaT. The area surveyed 
includes the.massifs of Nanga Parbat (26,600 ft.) ~nd Haramush (24,200 
ft.). In thiS agency the only area now remallling unsurveyed is that 
comprising the unadministered tt;rritories of ,mdus Kohistiin, Tangir, 
Darel, ete., and the western portion of the Cbiliis repUblic. In the pre
sent state 'of local political relations, the safety of survey parties in the 
majority' of this area cannot be provided for. 

, Revision ~urveys' on the scale of 1 inch to 1 mile were continued in 
the Punjab plains in the' neighbourhood of Lahore and Amritanr. 

51., ,P6'1'8onne~.-The average strength of the company during 
the year was 1 Class I officer, 3 Clasa II officers, 6 Upper Subordinate 
officers, 39 Lower Subordinate officers and 6 soldier surveyors ~der 
training. " " 

, Captain Irvine-Fortescue and Lieut. Jenney were attached for 
t~aining during the summer. Lieut. Sams was transferred to No. 18 Party 
iD March. Mr. Graham (Class II) was transferred to the Geodetic Branch 
in November i Messrs Strong and Chuni Lal Kapur, n.s. (Class II) joined 
the company in January and October respectively. Lieul SsJDs, Messrs 
Chiragh Shah C.B. and Muhammad Akbar (U.S.S.), Surveyor Mir Abdullah 
and Computer Abdul :A.ziz joined the field survey section which was mobi
lized for the Kajuri PlaiIi operations during bcold weather, reverting 
to the .company in MarcJi." 
. 52. Field work.~Wi~r. Mr. Chuni La! Kapur, B.S. (Clasen) 

Jith 7 surveyors, revised 1,520 square miles on the scale of 1 inch to 1 
'!nile ,in. the Lahore, Amritsar, Gurdiispur, Siiiikot, OujriiDwilla and 
Shekhiipura districts of the Punjab (sheet 44. I), and earrled oui verifi
cation of new topographical detail communicated by other departments, 
in the Shekhiipura, GujriiDwiila, Shiihpur, Lyallpur, Moutgomery and 
Lahore districts (sheet 44. E).' , 
, Dmjng the early part of the season Mr. SBjawaI Khan, C.B. (U. S. S.) 
had charge of the training camp, consisting of Mr. Bashirullah Khan 
(U.S.S. ,on probatiou), one unclassified surveyor and 6 soldier surveyors. 
This camp resurveyed 119 square miles on the scale of It inches to 1 mile 
in ,the M1lrl'ee hills ,(sheet 43. G). In January Mr. Chiragh Shah, C.B'. 
CU. S. S.) on reversion from field service, took over charge of this camp Bnd 
surveyed 62 square miles on the scale of 3 inches to 1 mile round Bannu 
for the Bannu 'Gnide'map (sheets 38. K and L) . 
. ' Surveyors Ghulam Mohammnd I and MiBn Muham~ad, wor~g inde

pendently, surveyed and revised 66 and 50 squ~ miles ~ectiveIy on 
the scale of 1 i inches to 1 mile in SWiit and in tnbal territory, Hazara 
:Ustrict." -, . ". . 

" IIr. Chiragh Shah, C.B. (U.S.S.) earried out some supplementary . 
tiiangl1lllt;oil ul'th~ Murree hillB (sheet 48. G) in order to pr~v1de extr~ 

".- ._- ~.".'" 
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frame work for the training ~mp. He also traversed about 15 square 
miles near Bannu, where sufficient fixed points for the a-inch SllrVey could 
not be provided by triangulation. . . 

Mr. Muhammad Akbar (U. S. S.) completed the triangulation of 
about 60 square miles for the survey of the Bannu Guide map, and sub
sequently carried out correction surveys, chiefly to roads, in 21 I-inch 
sheets hi Wazlristin, and Dera Ismail Khiin district, N. W. F. P., (sheets 
38. H and L, and 39. I). For this purpose he was detached from No,. 1 
Field Survey Section for about 7 weeks. 

SummBr.-At the end of March Mr. C. M. Aslam, B.A. (Class II) 
attended the annual tribal JVrg" held at Oghi by the Deputy Commissioner, 
Hazira district. The rewards sanctioned in connection ·with surveys in 
trihaI territory in 1929 were distributed, and Mr. Allam assisted in the 
successful negotiations with the Kk,,'1t8 of AllBi and the Black Mountain 
for the completion of the survey. Subsequently, with 3' surveyors, he 
surveyed 291 square miles on the scales of 11 inch and·1 inch to 1 mile 
in that ares (sheets 43. B & F). 

Mr. Obirsgh Shah,o.H. (U_S. S. )with4 surveyors and Mr. Muhammad 
Akbar (U. S. S.) with 3 surveyors surveyed '1,943 square miles on the scale 
of i inch to 1 mile in the Gi1git Agency & BaItistin (sheets 42 . . H, L, 
43. A, E, I & M). . 

Mr. C. M. Aslam carried out some supplementary triangulation 
in AlIii tribal territory, Haziira district, and in Indus Kohistiln, Gilgit 
Agency (sheets 48. E & F) to provide extra points for plane-tsbling. 

58. Field opera.tions in the N. W. F. Province.-A field 
survsy section was attached to the force operating in the Kajuri. Plain 
from October to March. Lieut. R. H. Sams, B.SC., R.E. (Class I), command
ing this section, with Mr. Md. Akbar (U. S. S.) and surveyor Mir Abdullah, 
surveyed 149 square miles on the scale of 1 inch to 1 mile (sheet 38. 0). 
This area had already been mapped from rapid air-photo compilation, 
prints of which were used to assist the plane-tablers. Lieul Sarns also 
carried out supplementary triangulation in the area of operations, and. 
during February he fixed a number of points in the neighbourhood of 
Bhagaj Fort & Ali Masjid in the Khyber Pass, for the use of the Royal 
Artillery. 

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

62 square miles of original survey on the seale of 3 inches to1 'mile 
(sheets 88. K & L). . 

66 square miles of original survey on the scale of 11 iIlches to 1 
mile (shset 43. B). 

50 square mUes of revision survey on the scale of Ij inches to i 
mile (sheet 43. B). . . 

119 square miles of resurvey on the scale of 1 t inches to 1 mile 
(sheet 48. G). . . 

297 square miles of original survey on the scale of I inch to 1 mile 
(shests 48. B & F). .. 

149 square miles of origina1 survey on the scale of 1 inch to l.miIe 
(sheet 38. 0). . . .. .- .. 

. 1,620 square miles of revision survey on the scale of 1 inch to 1 mile 
(sheet 44. I); . -__ .-
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· . ~'l,943 8~~are miles of original survey on the seale of i inch to 1 
mile (.eets 42. H & L, 43. A, E, I & III). 

. 55.' Ofiioe work.-Section(l}. Mr. W:H. StrOng,II.B.B. (ClassIl) 
WIth lIIessrs D; R. Vohra (U. S. S.) and S":Jawnl Khan, O.H. (U. S. S.), 

• was in charge throughout most of the year, and completed 11 fair sheets. 
Beotion (e). lIIessrs Aslam and Kapur were in charge during the 

winter and Bummer respectively. Thirteen fair sheets were submitted. 
The aV'8rage strength of the two seetions was 14 surveyors & a 

draftsmen. ' 
Oomputation, of current triangulation and traverse work, and the 

adjustment & compilation of old data were earried out throughout the 
year by Mr. D. M. Dass (U.S.S.) & 5 computars. 

'E' Survey Company. 
OJ]it:f,. aommandiftg.~Ma.jor E. O. Wheeler, M.O., B ••• 

. , 56., GeneraL-l'he field and recess head-quarters were at QneUa. 
Owing to climatic conditions in the area under survey and to the 

necessity of nearly all movement being by road, only a portion of the 
coinpany took the field at.a time, the remaining portion continuing fair
mapping athead-qnarters. Surveys were extended east-wards and south· 
wards, the modern survey of sh~ts 34.L and 35.1 being continued, end 
that of 34. P commeneed. 7,580 square miles were triangulated in advance 
forsubeequsnt !lBBSOns. 

P.rson'1l.el,.-The average strength during, the field season was 1 
Class I officer, .4 Olass II officers, 3 Upper Subordinate olBcers and 42 
Lower Subordina.te .olBcers (excluding the Reproduction Section). Of 
this strength, 1 Cla.ss lI, officer and 14 Lower Subordinate officers 
(includin.g .clerks) .were. employed at head-quarters, and 1 Class II olBcer 
was under instruction in ,plaue-tabling. 

Captain D. B. Crone, LE.,O.C. No.lS (Air Survey) Party, was attaehed 
to the Company for 10 days while earrying out the military training 
referred to in para. 5: otherwise Major Wheeler was the only miliary 
olBcer with the unit. Mr. Ma.hammad Najamuddin, B.A. (Class II) was 
transferred temporarily to Ule company, while Messrs Seth Ram Gupta 
(Clas9 II), Sa,rdar.Khan (U. S. S.) and Sadiq Ali (Assistant 2nd Division 
Photo-Litho. Offiee) were ~.ansfetred to other units. 

57. Field work was organized as follows:
Winter--
Oamp (1).-' Mr. F. J. Grice (Class II) sssisted by Messrs Muhammad 

Hasan, x.s. (Class II) and Abdul Rashid (U.S.S.) with 1 Class. II offieer, 
!I surveyors and 9 soldier surveyors, surveyed 2,089 square miles on the 
scale of 1 inch to 1 mile in sheet 34. P. 

·oa.mp(e).-Mr. Khashsl Khan (U. S.S.) assisted by 1st CIsss 
Surveyor Ahmad Shah, with 1 su"eyor, 3 soldier surve~ors and la~er 
1 computer, surveyed 1,059 square miles OD the seale of t inch to 1 mile 
in sheet 35.1 . 

. ~-
· Oamp (3).-Mr. Mahammad Najamuddin, B.A. (CJa~s II) with 4 

surveyors and 2 soldier surveyors, surveyed 523 square miles on the scale 
of 1 inch to I mile in sheet 34. L. 
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Tria1lgalaticm and tra'lJ61'S1rltg.-. l\[esBJ'S lQIushal Khan and Sardar 
Khan (0. S. S.) and 1st Class Surveyor Asghar Ali tria~ated 5,481 
square miles in sheets :)5. I, J, 1\[, N and 0 for subsequent, s~rvey on 
the scale of f inch to 1 mile: 1st Claes Surveyor Thakur Smgh also 
triangulated 2,099 square miles in sheet 34 .. L for subsequent survey on 
the S8me scale. ' . . 

OorrectiO'fl8 to e:eiBWn,ll maps.-The 16-~ch mBI? of Quetta CB~ton
ment was C01T6Cted up to date,field work bemg ~rned out on published 
sheets. 

58. Areas surveyed.:"'-Original survey of 2,612 square miles on 
the scale of 1 inch to 1 mile, and of 1,059 square miles on the scale of 
f inch to 1 mile; a total area of 3,671 square miles on 'both scales, all 
in Kalit State in Balucbistan. The eorreetions to the. Quetta Canton
ment map wer~ spread over an area of 18 square miles.' 

The triangalation carried out lay mainly in Kalit State, with sma!! 
portioilS in Las Bela. State, Baluchistan, and the Lirkina and Kariicbi 
districts of Sind. . , 

Natwre of are(J,.lWII"Veyed,-The country surveyed and triangulated 
included a portion of the plateau of Baluchistan, . a portion of the 
extremely broken and iDtricate area where the plateau faIls away to the low 
ground on the east and south, and a portion of the low-lying alluvial 
basin to the north-west of Jacobibid. Throughout the IIrea there is 
little vegetation and water is very searce and often -impregnated with 
salts: in the hill areas .inhabitants are few, particularly on the edges 
of the plateau, and many migrate with the season. Even on the plateau 
the heat is considerable during July and Augoat, and in the low ground 
is of course notoriouB throughout the summer; during the winter the 
temperature in the hills may go below zero Fahrenheit, and even in the 
Jacobibiid plain, the cold is severe at night. The programme of work 
therefore required eareful atrangelnent, to conform to the varying climate 
in the area. Donkey transport had to be used in a part of the area; 
in the remainder, camels. .' 

59 •. 01llce work.-Fair-drawing was carried on throughout the 
year,. owmg to the company having taken the field in two . sections, 
at different seas?ns. Drawing sections were under the charge of 
Messrs F. J. Once and M. Ansari, B.A. (Class n) assisted by Mr. 
Mohammad Najamuddin and K. S. Muhammad Hasan (Class II), and 
Messrs ~hu8hal Khan, SaMar Khan and Abdul Rashid (U. S. S.). 

OWIng to tbe field season bavina continued until the end of June 
1931, tbe mapping of all field work "was 'not completed by the end of 
the 8urvey yeRr 1930-31. It will however be completed by the end 
of March 1932." . 

. Re~odtI.C~ion 8eotion.-:-:rhiB Bection, under the supervision of I\[r. 
S~dlq Ali (AssIstant, 2nd division Photo.-Litho. Office) and later under 
Litho. ~man S~8babuddin, worked full time throughout the year, 
a~mo~t entIrely on pBld for work. This work included the Teproduction 
o a arga .number of the Khairpur Rectangulation charts for the Director, 
Central CIrcle, as well 8S numerous jobs for the military authorities in 
Qud et~. Tht~ special drawing necessary was cltrried out by the regular 

raWlng sec Ions. . . . . . 
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. !30•· Military ~iniqg.-:-During May and June 1931 an exercise 
In . aIr survey was earned olrt In co-9peration with No. 31 (A. C.) 
Squadron, R. A. F., at Quetta . 

. No. 18 (Air Survey) Party. 
Officer in charg •. -Captain D. a. Crone, B.B. 

61. GeneraL-BeeeBB and Field Head-quarters have remained 
at Munee and Peahiwar respectively. Close liaison with the R. A. F. 
unita of No.1 (Indian) Group has been maintained. The Bomber Squad
ronS are fully equipped with the F. 8 automatic: film cameras and auxiliary 
equipment and after a prolonged period of experiment to overcome defects 
in operatic:)D owing to the more severe climatic conditions under which 
they are required to work in India this equipment used in conjunction 
with Kodak panchromatic film is now thoroughly reliable. All cameras 
have been esIibrated for the It A. F. units by the party and the more 
advanced methode of plotting for hilly country described in Professional 
paper No. 6 of the War Office Air Survey Committee, modified to suit 
Indian conditions, havs been introduced. 

62. PersonneL....,.Lieut. Price W88 posted to the party in October 
and proceeded on leave in Mareh; Captain Fortescue •. and Lieuts. Sams 
and Jenney were trained in photo. and air surveys during Recess. 

Mr, S. R. Gupta (Class II) joined the party from' E' Company for 
training. 

The strength of the. party was increased by 3 computers to form a 
computation section and 1 draftsman and 1 surveyor to form a fair· 
mapping section. . 

Four surveyors joining the circle were sent to the party for two 
years training and a similar number of tro.ined men tranafered to • A ' and 
• E' Companies during recess. This will be the normal sequence of 
training in future, and was commenced during the year . 

. 63. Field work.-The photographs provided by the R. A. F. 
during 1929-30 were sufficient to employ the party fully during the 
year under report. Further to these the R. A. F. supplied photographs 
of 25 sq. miles of the country around Peshiwar and of 102 square miles 
of Peshiwar and Attock Districts to be utilized for revision. The 
R. A. F. also provided the means fo~ the carrying out of teats .of oblique 
air phC?tography for survey. The resulta of these tests will not be 
known until 1931-32. 

64.' Compilation.-Tirilh. A rapid compilation of the tribal terri· 
tory in 38 0/6 was carried out for the A:mY .. The rigorous surve~ by the 
plumb point method of the tribal terntory m 38 0/2 W88 earned out 
and fair mappiDg commenced. 

PeahiiwM. The Supplementary survey of 25 sq. miles of Peshiw~r 
and'surrounding country was carried out on the 6-inch s.cale and the fall' 
drawing of the Guide Map in two sheets commenced dun~g the year. 

Bevisicm SfJITW'I/. No revision survey was taken m hand &s the 
F. 8 enlarger was not in running order. 

65. Training.-In the course of their training, the Cla~s I officers 
carried out rigorous air survey of 34 sq. miles by the plumb pOint method 
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ill Tirilh ill additioll to air sur:"ey by rapi .. ctive 'sernce methods. T~e 
party w~s exercised ill rapid air survey' compilatioll on asma11 exermse 
in the Murree hills held in conjunctioll with personllel of ' A' Company. 

66. Reproduction Section.-The section has been kept 
moderately employed during the year Oll miscellaneous work, details of 
which are included in'the Map· Publication and Office work Report. 

No. 23 (Irrigation Surveys) Party. 
O.u;.er in 0""'11"- Mr. O. H. Treeham. 

67. General.-Thia party which work"S for the PullJab Government 
completed the survey of the area commanded by the Muzaffargarh District, 
Indue CanalaProject and continued the survey, commenced by No. 22 
Party last year, of the area commallded by the Bhakra Dam Irrigatioll 
project. Field head-quarters were at Ferozepore. . 

Perso'll/fl81,.-The average field strength of the party, apart from the 
Officer in charge, was 4 Class II.officers, 5 Upper Subordinate officers 
and 132 surveyors, ete. . 

68. Field work.-
Oamp (1).-Mr. H. H. P. Butterfield (Class II) assisted'by Mr. 

M. L. Kobli (U. S. S.) ~th 20 surveyors completed 998 square miles 
of detail Hurvey on the scole of 4 inches to 1 mile in the Muzaffargarh 
district in sheets 39. I, J, K & N and also erected permallent markstoll!'s 
at the corners of all 3,000-acre rectangles throughout this area. 

Oamp (B).-Mr. Jiya Lo.1 Sahgal (Class II) assisted by Mr. N. D. 
Joshi, B.A. (U.S.S.) with 31 Lower Subordinates rectaugulated 305 
square miles and levelled 1,006 square miles in Ferozepore and Ludhiiina 
districts and in Faridkot and Kalaia States in sheets 44. I, J, ,M & N. . 

Camp (3).-Mr. Mahammad Najamuddin, B.A. (Class II) assisted by 
Mr. Laitan Khan (U.S.S.) with 30 Lower Subordinates rectangulated 944 
square miles in Ferozepore aud Hissiir districts and in Faridkot and Patiiila 
States in sheets 44. I, J & K. . 

Oonnp (4).-Mr. Muhammad Husain Khan, X.s. (U. S. S.) assisted by 
Mr. Qnadir Dad (U. S. S. ) with 30 Lower Subordinates rectangulated 952 
square miles in Ferozepore and Ludhiiina districts and in Faridkot and 
Kuala States in sheets 44. M & N. . 

Drawi1lgSectUm.-Mr. Duni Chand Puri (Class II) with 14 Lower 
Subordinates completed the fair-mappiBg of two I-inch compiled sheets 
of the Haveli Irrigation Project and the reduction of 741 village m'Ullavis 
of the Ferozepore district. ' 

69. Reoess Duties..-The fair mapping and computations of all 
the field work were completed during the year and in addition seven I-inch 
compiled sheets ~f the Haveli Irrigation Project were fair-mapped. The 
work was supervIsed by Messrs H. H. P. Butterfield, Jiya LsI Sahgal, 
Muhammad Husain Khan, x.s. and N. D. Joshi, B.A, assisted by Mes&rs 
M. L. Kohli and Quadir Dad. 
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"DIRECTOR..-'Lt..CoI. J. 'Ii. Oampbell. o.s.o., B.II. 

'10. Summary.-The units administered by the Central Circle 
were NOB. 1, 5 and 20 Parties, Air Survey Traverse and Khairpur Detach· 
ments, and No. 3 Drawing Oflice. ' 

No 240 (Sind Rectangnlation) Party was disbanded from 1st October 
1930 and its personnel distributed amongst the other unit8 of the Circle. 
Khairpur Dej;achment was formed from the 8ame date to carry out 
rectangul~tion and levelling for irrigation projects iu Khairpur' State 
(Sind) under the direct BupJrvision of the Director, Central Circle. It 
was placed in charg~ of Mr. Amrit RlIn, U.S.S., with head-quarters 
at Rohri.'" " 

The Officer-in~harge,No,' 5 P"rty,'in addition to his normal duties, 
continued to act as Assistant'Director of Surveys, Central Provinces, and 
administered the Revenue, Town and other surveys of that Province. 
_ '11. 2Irai'1l.i-ng_-Two CIB8B I officers were under training in No. 5 
Party; one of them was transferred to the Frontier Circle in May 1931 
'and the otber to No. 20 Party as Officer-in-charge for a short period 
during' April 1931, being finally transferred to No. 1 Party. 

'- Two' Class II officers were confirmed in their appointments. Three 
other Class II officers on probation Were trllDBferred from the Geodetic 
Branch at the commencement of 'the field season for training to No. 5 
Party. ' - ',' , 

, ,Two pupil draftsmen were entertainediJi No. 3 Drawing Office to 
'till up the vacancies cauHed by retirement and death. 

Six soldler surveyors posted to this, Circle in 1929 completed 
their first period of training in NO'.1 Pady during field season 1930-31 
and are being retained to lll1dergo their second period of extra training. 
Three soldier surveyors, on completion of their fifth field sea80n in No.5 
Party have been recommended for permanent ret-ention in the Depart-

. ment 'on the unattached list., ' 
, ',TheU. S. S. computer, who '\V3S lent to this Circle, was retransferr
ed to the Geodetic Branch in January 1931 on completion of the training 
of Topo. computers in this Circle. His services were also Usefully 
, utilized in No, 1. Party during a part of last field season. 

'12. The field wO'I'k of parties 'and detachments was as 'followB:
No.1 Pwrl,II.-Topogmphy on tbe scales of i, 1 and 4 inches to 
" 1 mile -in sheets 45. F, G, M and N, 54, Hand 55. E. Special 

tro.vereingand levelling for Kailiina Tank and Jodhpur 
, , , Town survey; ,Triangulation in advance in sheets 45. I, J, rd, 

Nand O. 
No.6 Parly.-Topogmphy on the scales of i and I inch to 1 mile 

, in sheets 640_ F,· J and M. Traversing in .heets 64, F, G and 
K and triangulation in advance in sheets 640. F, G, K and L. 

, , No. $0 Pa7'ty.-Large scale revision IIDrvey of Chakriita Canton
,ment and 4o-inch revision survey of Lucknow and environs. 
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.IIi ... 8wrvey .~ Detachment.:-Traversing ~or .clontr~l of 
air surveys on t.he scale of 16 mches ~o 1 mile 1D Aligarh, 
BareiIly, Ptlibhit, Shihjahiinpur, Khan, Fyzibiid and Gonda 
districts of the United Provinces. 

K1uWrpwr .Ddackment.-Rectangulation ~d l.evel!ing.in Khairpur 
State and Sukkur and Thar Pirkar distrIcts 1D Smd. 

No.1 Party. 

OJ/i«>" dta {Lieut. H. W. Wright, B.B., up to lI8-6-31. &. J'ge.- Lieut. C. A. K. WilsOD.ll •••• from· 29-6-8l. 

73. General.-:-The party . continued operations in Rijputiina 
and Cenf.rlll Indill Agencies, and Ajmer-Merwiira and Punjab Provinces, 
partly by speciBl arrangements with Indian' States, in sheets 45. B, 
F, G, I, J, M, Nand 0, 54. D and H, and 55. A and E. 

The field head-quarters of the party were at Ajmer, . 
Personnel.-The field strength of the party, excluding the Officer

in-charge, was 6 Class II officers, 5 U. S. officers and 65 L. S.officer!!, 
including 8 eoldier surveyors undertrainmg. . 

74. Areas surveyed.-2,666 square miles of t-inch original 
survey in sheets 45. F, G, Maud N, in .Ajmer-Merwira district and Jaipur 
and Jodhpur States of the Riijputiina Agency, 1,516 square miles of i-inch 
original sllrvey in sheets 45. F, M and N in Jaipur and Jodhpur States 
and 5,423 square miles of i-inch revision survey in sheets 54. Hand 55. E 
in Bhopnl Political Agency, C.I., and Gwalior State, were completed. 

12,490 square miles were triangulated in sheets 45.1, J, H, Nand 
. 0 bt Ajmer-Merwiira and Punjab Provinces and Rijputina Agency. 

120 Squal'e miles of triangulation,'I''I linear miles of traversing, 
210 linear miles of levelling and 88 sqUllre nwes of 4-incli surveys were 
specially carried out, in continuation of the 192'1-28 Kailina Tank 
Catchment area surveys by the Rijputiina Detachment near Jo.dhpur, 
for Jodhpur State, Rajputiiua Agency. 

75. Field work was organized a8 follows:-
Oamp (1).-Mr. D. N. Vasudeva, B.A., (Cl888 II) opened a camp 

of 3 iustructors and 24 surveyors of whom 22 were nnder instruction. 
The original survey of 1,604. sq. miles on the scale of I-inch to 1 mile 
in sheets 45. F and G in Jodhpur State was finished under Mr. A. B. 
Hunter.' . 

. The area wa8 flat, dry and sandy. largely under intermittent culti
vation and thorny scrub, with a few isolated and prominent hills. 

Oamp(S).-Mr. T. M. C. Alexander, (Clnss II) with .1 instructor 
and 9 surveyors, of whom 6 were under instruction, completed the 
original 8\ll'V6y of 1,062 square miles on the scale of I-inch to 1 mile 
and 1,061 square miles on the acale of i-inch to 1 mile, in sheets 45.]1{ 
and N in Jaipur Siste. .. . 

The plauetablers of this camp suffered from .lack. of previously 
triangulated data. . 

The area ~c1uded Jaipur City,. aud the surrounding country is 
wooded and cuinvated, ·but sandy and lnterspersed with hills. 
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Camp (B).-Mr. J. O. Berry (Clasa II), with 10 surveyora, completed 
the revision survey of 5,423 square miles on the BC6le of i-inch to 1 mile 
in sheets 54: Hand 55. E in Bhopiil Political AgenClY. 

'l'he survey of 721 sq. miles of this area was Clompleted after March 
by '1 surveyors, under Ist class surveyor Najmul Hussain, the balance of 
surveyors having left the field to form the advanced mapping section. 

, Camps W (6) (6) (7) (8) 11M (9):- . 
Mr. M. D. Nangia, B.A., (Class II), Mr. S. M. Mortua, B.A., (Olass II), 

Mr. I. H., Naqvi (U. S. S.), Mr. A. G. Qureshi (U'. S. S.), Mr. D. N. 
Vasudeva, 'B.A., (Class II) and Mr. B. B. Kuttappa (U. S. S.) triangulated 
respectively 3,316, 1,'129, 2,136,2,145, 1,583, and 1,581 square miles 
in sheets 45. 1, J, M' Nand 0 in Ajmer-Merwiira and Punjab Provinces 
and the Riijputiina Ageney. 

In general the area was fairly flat and cultivated, with isolated hills. 
(Jamp (10),-Dnring Oetober, November and December Mr. H. O. 

Deva, B.A., (U. S. S.,), with 4 computers supplied the triangulation data 
of the 1,591 sq1l8l'e miles under snrveyin Camp (2) concurrently with 
triangulation by Camps (4) and (5). 

, Oamp (ll).-Mr. R. N., Hastir, (U. S. S.), with 12 L. S. ofHcers, 
who included 2 levellers, an~ 1 traverser and eomputer triangulated and 
computed 120 square miles, levelled 210 linear miles, traversed 7'7 linear 
miles and completed the special original surveys of 88 square miles, 
on the BC6le 4-inch to 1 mile, of parte of Jodbpur city and environs 
in sheets 45 B and F, and Clompleted 455 sq~ ,miles of original survey 
on scale of i-inch to 1 mile in Jodhpur State in sheet 4S.F. 

Firstclass'surveyor D. P. Ghasi Ram checked 8,700 square miles 
ofI871~73 and 1872-78 triangulation by plane-table and telescopiCl 
clinomet&rin sheeb54o. D and 05. A in Central India, GwaIior and 
Rajputiina. ' ' " .' 

The·area was partly open and undulating and partly jungle·covered 
hills. 

, 76. Recess duties.-Fair-mapping was divided into 4 section. 
under Messrs A. B •. Hunter, T. M. C. Alexander, J. C. Berry and R.-N. 
Hastir respectively. ' 

Mr. A. G. Qureshi was responsible for the completion of aU 
computations. • 

The mapping of nine I-inch sheeta, all surveyed during this season, 
and one i-inch compiled sheet surveyed previously, was completed during 
the year. ' 

90 square miles of four-inch survey carried out at Jodhpur this 
season was added to old fair wete prepared by the Bijputiina Detach
ment in 1927-28. 

No.5 Party. 

0"'-' tiIoGFfII -{ .lIajor L. II. JII<!bOD ..... l~.P to IIJ-l~. 
"..... ... • JIr. J. JI. w-.w.... flo ...... 10.a0. 

.77. General-Tbe party C?ntinued survers on the 1-in~ to 1 
tDile and i-inch to 1 mile scales Ul Geutn.l lndis, Ceutral ProVUlCl8s, 
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and United Provinces, in sheets 64 F, if and M. ThA field head-quarters 
were again at Niigpur in order to bep in touch ~th the Sett1,:ment 
Commissioner, the Officer·in-charge of the party bemg also ASSIstant 
Director of Surveys, Central Provincee. 

PersonneL.-The field strength, apart from the Officer-ill-charge, 
was 2 Class I (under training), 6 Class II'(-! under tmining) and 3 
U. S. officers, 40 surveyors (5 under training), 4 traversers and 6 
computers and recorders. . . 

78. Areas ·surveyed.-3,565 iquare 'miles of i -inch survey (2,942 
equare miles, original and 623 square miles supplementary) in sheets 
64. F, J and M, and 2,983 square miles of I·inch survey in sheet 64. M, 
totalling 6,548 equare miles on both scales; 3,341 square miles of 
triangulation in eheet 64, and 1,014 linear miles of traversing in ~heets 
,64. F, G and K. 

The triangulation was connected to the, Biliispnr Meridional Series 
And the traverse with the triangulation carried out by' the parly. 

79. Field work was organised as follows:-, 
Gamp (l).-Mr. C. T. Hurley (Class II), with 6 surveyors, completed 

272 equare miles on the scale of I-inch to 1 mile and 817 square miles -
on the Beale of ,-inch to 1 mile in sheet 64 M/NW in Mirziipur diatric~ 
and Surguja Feudatory State. '" 
, The area is mostly wooded, communications bein~ good during the 
open season, and the lower ground largely cultivated. ,,' , 

Gamp (f).-Mr. Shadi, Lal Dube ({]. S. S.), with','1 surveyors, 
completed 2,166 square miles on the, scale of i-inch to 1 ,mile in sheet 
64. M (less N. W.) in Jaahpur and Surguja. Feudatory States. Commu
nications are good and the area. mostly jungle clad, the lower areas 
'being cultiva.ted. . , . 

Gamp (9).-Mr. J. R. Chibber (U. S. S.), with 14 surveyors, 
completed 1,614 square miles on the I-inch to I mile scale in sheets 64. F 
a.n!i J, in Bi\iispur district a.nd the C. P. Feudatory States in Central 
Provinces, and Rewah State in Central India. Most of the country is 
hilly, and densely wooded, with few communications. 

Gamp (4).-Mr. Hakdad Khan (U. S. S.), assisted I>y surveyor 
Abdul Kaiyum Khan with, 16 surveyors (including 1 Class I, .nd 8 Clsss 
II officers and 5 surveyors under training), completed 1,679 square miles 
on the I-inch to 1 mile scale (1,056 square miles original and 623 square 
miles 8npplementary survey) in sheets 64. F a.nd J, in Mandla and Biliispur 
·districts in Centml Province. and the Rewab State in Central India. 

The hills are mostly reserved forests and densely wooded, but the 
greater part of the Mandla district falling in ilis area is undulating open 
country largely cultiva.ted, of which large tracts contain just B few 
conspicuous trees. . 

• Camp m.-Lieut. C .• A. ~. Wilson, R.E., (Class I under training) 
triangulated 957 square miles m sheets 64. K a.nd L in the Baipur 

, district. 
" ,The hills are densely wooded and the lOWer ground difficult for 
,triangulation. COJI!IQ.11Dicstions are bad,; . :. .' '. ' : . ..: 



l:t:Jamp'(6).LMr. M;A: Khan (OI3as II) manga13ted '1,206 irqliafe 
miles insheeta 64. F and G in BAlighatand Drug districts; the,ili'8iO 
consists of heavilrwooded hills, with fair communications. ... .". 
", OaAnP ('l}.-Mr., K. C. Gosain (Olass II probationer under 'traUiiitg): 
triangulated 1,178 square miles in sheet 64. L in BaipUl' district. ,:; a .. WIlt( 
later assisted by Mr. N. N. Chuckerbutty (Olass II). 

Oamp (8) . ...:.Trsverser 'A~ar Singh with 3 travenien traversed 1,074 
linear miles in sheeta 64. F, Gand K in Bilispur, Drug and Raipur 
districts. These traverses were ron primarily to give heights in the area 
for further surveys." , , 
· llhe party sufl'eredy&ry much from malarial fever, a large nlloiber 

of officers and surveyors returned ill to recess head-quarters. The Central 
, Provinces, has: a . short cold weather and work is carried out under trying 
condi~onsafter the middle of March. '., '.. .;: 

SO. ~. dutUs.-. Fair mapping was divided into three sectiona 
under Mesera C. T. Hurley; J. R.Ohibbar, andShadi LaIDube 8ssist4,{ 
by Mr: Hakdad Khan. The Computing Section was under Mr. N. N! 
Ohuckerbutty assisted by Mr. M. A. Khan. 
, , The Diappingofone+inch, eud thirteen I-inch sheets,all 8Urv&yeii 

during this 888son, and four! ·inch compiled sheets surveyed previouslYl 
~,eompleted during the year. ' , 

., No. 20 Party (CantollDients). , . ~ , ' '. 

{

Mr. 1. H; WIll;' ... , up ~ 19.10-80. : • ',,' ~,: • ~' 

, ," O,6lur I" eha.ge.- Lieut.;L R. R. WiIIon, ..... , from 2().10080 to 7+11I ... d ~~ '91+81. • 
• .' . ,": • f. ,j, .O .. :A.K. WnlODr •• B'rfrom8-4-31to~l.. ..• ":- OJ 

'81. Gene~al.-" The· party' carries out originlil···li.nd. :tevi~i~i; 
surveys of cantonment~ and, military lands (including cantonmeut bizars) 
as required by the Engineer-in-Ohief and the Director Military lands lind 
Cantonments. The ,P,a.rly, is also available for carrying out special, large 
scale surveys. , ' " ' . ", ".... ,., 

The permanelit'head-quarters of the party were at Mussoorie ..... ::1 
. P6TBonml.-· The strength,· excluding the Oflicer-in-oharge, w.s:.;1 

U, S. officer, 17 L. S. officers and a permanent drawing section' of 
6 draftsmen, '., ., 
.' 82,' Areas Surveyed.-27 sq. miles revisou earvey on' 'scale . ~t 
~ inChes to.l ,mile and 1,414 •. cres re-survey on ~cale of 16 inches to . . . -' /. ~ .', 
1 mile were 'completed. .' '. ., '; '. ;--, ,(l 

,39 linear miles were traversed for 4 Inches to 1 mile survey. 
· . 83. Field work was organized as follows:- . " .... ' . 
.. Oa,mp (l).-Mr. Bakbshi Harnam Singh (U. 8.S.) with 5 8urveyoi1 
completed 1,41. acres of 16 inche.s to 1 mile re-survey of Oh~ita Can
tonment, 'the rest of the work havmg been completed the preVIous year"1 

Oa,mp (S).-Under the direct supervision of the Oflicer-in-charge, 
oompl,!te.d 27 Sq. ,miles of 4,-inch revision survey of .Lucknow ande~y!-
1'ODs.... . '. . . " p ... ·:u1 

84. RecesB duties.-Fair' mapping was carried out tbrougiiJii1 
the year under Mr. Bakhshi Harnam 8ingh (U. 8. S.) and 21 sheets on 



16 iDcha. to 1 mila seaIe ~d 9 sheeta, on. 64dnehes. to 1 mile scale of 
¥:amptee Dinapore Pachmarhi lind Lucknow Cantonments and bazara 
were prepared and ~ent to pres. for publication. Cawnpore Cantonment 
and hlz8r ahee'" left over frOID last year were complllted during the early 
,.t ." th. season. 

AU Survey Traverse Detachment. 

0Jfi<er'" dta,.,..-1Ir, lapnual.h. 

85. Genera1.-This detachment took up traversing for 16 inch 
to. l' mile . Settlement Surveys, in districts Fyzabiid,: Gonda, Ba1'8illy, 
Shihjahiinpur, Pilibhit, Kheri and Allgarh of the United Provinces, in. 
pane of sheate 53. P; 54. I and M; 62. D and H; and 63. A, E,. F, I & J. 
at the reque.t of the Settlement Commissioner, U. p" Field work opened 
a.I; FJziibiid· on th4I. 13th November 1930, but head-quartere had 
to be subsequently moved to Bareilly on 5th Fllbruary 1931 .. Field .work. olD. ou. 18th May 1931. 
. . 86. PersonneL-The neld strength, aparthoID.the Officer-in~ 
Oba'p. w .. 1'l Lower Subordinate officere i. e . . 2 SUlrVeyors, 11 Traver-
~ and 4 Computers. . 

87. Areas surveyed.-2,424 linear miles of traver&ing in pad 
of sheets Nos. 53 P; 54 I, M; 62 D, Hand 63 A, E, F, 1·& J in districts 
Fyziibiid, Gonda, Bareilly, Shahjahanpur. Pilibhit, Xheri and Allgarh 
were completed. . 

88. Field work was organized as f01l0ws:-. . 
.J'Vld HtMMI.-qv.«rlM'8 were under direct eupervieion' of Officer-in.

ebarge with. head-quarter& at Fyzabid till 5-2-31 and thereafter at 
Bar.my. Four.Computer& and 2 Pupil Surveyorl carried. out computa-
tiona and preparation of MujmluZiB. . 

Mowes for the whole area were prepared and supplied direct to. 
the District Officers (Cl>llectors), concerned. . . 
. Field Camp, under eupervision of Officer-in.-eharge, consisted of 
Travene1' Nand Kishor Sharma and 10 Traversers, and completed 2,424 
linear miles of traversing in districts ~biid, Gonda, ShiihjahiDpur, 
Bareill1,',. Plnbhtt, Kheri and Aligarh. 

89. Computations.-The whole area was' completed in the 
field. Head·q:uarten and traYerse data for districts Gonda, Kheri, 
PilIbhltand Shiihjahiinpur were eupplied to the Indian Air Survey and 
Transport Ltd. a. requested by the Settlement Commissioner. U. P f 
Data for the remaining area w.ere eupplied during the rece~. 

The country traversed con.ists partly of open cultivation inters' 
persed wi*h num8l'OUS W1ages and mango-groves, and parto/ of ~ken 
S!-'QllDd' cQvered with high grass, scrub and dense forest. . . 

The area8 traverseli. were ICBttered and consieted generall;rof 
maIl block.. - . . ' , 

: 80.. Beoe~ .du.ti8s.-CompntatioD8 carried: out during thll.field; 
were finally scrutinIZed, completed and bound up in volumes, and th., AUt 
~nrve'y and Traneport Ltd. was supplied with the necessary data .. 

I \ I n __ . 
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The Detachment wasdisb.mded from 1st October USI On eompJe.. 
tion of its work. 

i. . Xhairpur Reotangulation Detachment. 
OJI< ... in oM.,,' { Mr. Amrit Bam (U. S. S.l, fIoml.!().30 '" ~l • 

• - Mr. R. N. Haatir (U. s. 8.), fro .. 9-+al. . 

. (H,Generi.l.~On the disbandment of No. 24 Party this Detach
ment WBS formed on lat October 1930 under the direct administration 
of the Director; Central Circle and in charge of Mr. Amrit Ram (U. S. S.) . 
with head'-quarters at Rohri, to carry out 64·acre rectllnguilitioD and 
levelling for irrigation projects in the Eastern ~Ilrll valIer,. for the 
Khairpur State (Sind). in sheets 40: A, B " E. _ 
. It also undertook to run a double levelling line to collDeat ~In 
P~W. D. hench marks in sheet· 40. A in Sukkur·diatriet for the Bombay 
GovernD18nt, and also eompleted320-aGre rectangulation in sheet 40. () 
in Thar Pirksr district, left over by No. -24 Party during thela •• field: 
88ason, owing to the araa beingllooded .. 

P6T8Q'MI6l.-Besides . -the Offieer-in.~rge, the· Detaehment had 6 
reetangulators,2 computers and 2 recorders to· begin with, but was later 
on reinforeed by 2 lIIl1'Veyors, 5 rectanguIators, 1 trig. compnter, and 4 
record"re who joined it for rectangulation or levelling. duties on different 
dates between 1st March and 14th May 1931. . 
. , . '',L'wo rectangulators were discharged in the ,beginning of May for 
unsatisfactory work and conduct. 

llr, Amrit Ram(l]. S. S.) proceeded on leave on medical certificate 
on 9th April 1931, and was relieved of his duties by Mr. R. N; Hastir 
(U. S. S.). . .. 

92. Areas aurveyed.-',L'he detachment opened for the field at 
Rohri in district Sukkur. It completed the programme detailed below:-

1 .. For Khairpur State (Sind). . 
_. . (a). 139 eq. miles of 64-acre exterior and interior rectangu1ation. 

-- .. (b) 1521inear miles of tertiary double levelling and 618 linear 
_'. . miles of single levelling, for preparation of contour ahart •• 

2. For Bombay Government:-· . . ''
• ( a) 24 linear miles of double levelling in "Sukkur district, 101' 

... connecti~n of P. W. D. ben~ ~ks of lloyd ~arra~. . 
, (b) 30 sq. miles of 320-acre JIltenol' rectangu1ation JIl eheet· 
i • ,. :40. G in Too Piirkar district.· . 
.. 'Levelling was connected with Geodetic bench·lDa1'ks previollBl1 fixed' 

in the area. . . .. 
. The areadmder survey is surrounded by high sand ~oUDd. 011 all 

sides. It is covered with dense impenetrable forest and high reed gra8lp 
and is very sparsely populated. 'The Nira River, whioh is aD oW shoot 
of the Ind1l8 River, i8 fordable at plaees during the winter months, but 
during the rainy seaBOD can only be crossed by boats at ferri ... 
, . 93. Recess duttes.-During the recess the detachment eomple· 
ted the levelling computations and preparation of mus.SlIiB for· the lloyd 
Barrage alid J(Ui/iw, lind contour chartlt of the Khairpur Sta... ' .' 
b i.' The ~taebm8l1t wudisbandedfronllst Septemberol91U, 08 eompJ"'. 
tion ofits work. . ... -.. .; .... .-..... " 
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--
DI:RBCTO:R:-Llent.·Colonel L. G. Croothwait, I.A: 

94. Su';'marY:~The ttJiitB;BdUnJiister~d b-y th~ Southern Circle 
were Nos. 6;' 7 and II Parties and ·N o. 4 I!ra wing Office. . 

. 95. 2Iraming.-Oue' Class' I! officer, 4 Upper Subordinate officers, 
l6 pupif surveyors, and :I pupil ~raftslDen,: including' 6 entertained' .during 
t~e; year" wete untler trainin~. . ' . . ' .'.',. " r, 96. Special 8u.ri;eys.-:-Lal'ge scale surveysof two private esta~e~, 
were, carried out and theodolite traverse, were made of the boundanes. 
ol'bicnitiopoly and C .. nnan~re. mi!itary cant,ouments for. Head-quarters, 
¥adr&8 Di~~ct. , 
\ : 9'1. The jieldwo..k, of parties, of which .the outturn 'on' the scales 

df 1 inch, 2 inches, and 4 inches to a mile was 14,868 square IDiles cover-
iilg 51 sheets was as f!lUowsi-,-. ' ... '. " . 

No.6 P"rtll.-Topography,'on the scales of 1 inch ,and 2 inches 
U;' . to a mile in sheete 65. B,. C, F, G and J.' " 
',' : No.7 Partll.-Topography on ,the scaleo!·l .inch to a mile in 
-!. I' [ .~. sheets 4r.~'.'J, 11 and N. . . _. _ . .;, ! ) 

t . . No •. 8 Pivrtll.,-Topogr8phy on thescaies of' 1 . inch an.d 4 inches 
to a mile in sheets· 58. land M. '. . ' 

'",". '98~'frianga1~tioD "and traverse were carried out. in advanc.e for 
ullu se8sou's Bl,lrVey. ,,- '., . '. . ." : 
: '99;:. 8,,1~'oJ ¥ap8.~Th' am'ount realised Jrom 'the sale .of.maps 
waaRs:'T,363.' "C' " . , '. . ,": . 

... " " 
, . 

OJ)iur'" ."-.-)l~. B. -'1.lteaDy.. , . '. 
j . ",' "' "." ' '. • . '.-" - . . • ." i . 

. : 100. General.~The party carried' out topographical. surveys in 
the East Godavari .district and Jeypore estate of the. Vizagapatam distriet 
of MadrBs;·the Warlingal district of 'Hy~e!ihild State ,and Bas~ar.s~te of 
~he Oentral Provinces. . , .' , ~." . .'. ' , ' 

... The field head·quarters' open~d a~ ,Jeypore .In the VizagapatIUD 
~g~ney,on,the 26th N~vember1930, and' clos~d on the 8th,Marl931. 

101. Persmnel.-The tield strength. of .. the party was 8 class II 
qf!loet'l!{; 5 U:pper Subordinate officers, ~. U PEer Subordmate pr~b~tioners 
and 39 Lower Suhordinate officers. ' 
f':, r1~2: I' ~reli:B Surveyed.-. A total of 3;219 squaremiles~as snrvey~ 

lid, III' follows!- . .'. ., '. , '. .' . " . ..' 
.~ " .O~gina\ survey on the 'scale of 1 inch to 8i mile of'l,817 square ,milea 
~ s\1eets ,65: F· and J, and 917 square miles' of re-survey of an area pre
Vlousiy surveyed on the sca!e of half"inch to· a mile in sheet 65. G. ' . 
,,' The sux:vey o~ the, scale of 2 inches toa. ~le of 485 square miles of 
~! ~\lIpalli reserved forest of Bastar State, coinprising235 square miles 
ongma\ survey in sheet 65. F, and the resurvey of 250 square miles in 
eheets,~~ . .B.O.!l,Ud, Gof an area previoualv surveved on the one inch and balf-inch eca1es. . ,,,.,, .. ... ' , 
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.103. Field work was organized as follows:-'-, : 
Jropograpkical fJwrwgs.-Oatmp (1), nnder Mr. E. N. NatasaJI, B.&., 

(Class 11), assisted by Mr. Muzaffar Husain (U. S. S.), 4 U. S. S. proba· 
tioners ,and 14 surveyors c,ompleted 985 square, miles on the scale of 1 
inch to a mile and 485 square miles on the scale of 2 inches to a mile . 
. ',' Oamp (g), unde~ Mr. C. P. E. Davenport (ClaBB II), assisted by 
~. '.K.B. Muthanna(U. S. S.), and 15 Burveyorscompleted 923 square 
miles on the scale of 1 inch to a mile. 
" : OOll1/,p (9),nnder Mr. Muhammad Abdul Azim, I.D.S.II., (U. S. S.), 

assisted by !! surveyors ,completed 826 square miles on the scale of 1 inch 
to a mile. ' . 
: ," ,The CO\Ultry surveyed consisted chiefly of forest-clad plains and hills 
with ~cattered villages, that, along the Godivariand Sabari dvers being 
I!I-rgely cultivated and well populated. ," 
" ,Camp (3).d~d not· take the field until 2nd Janu,ry 1931, and owing 

to sickness among the surveyors and khalasia it could not complete jts 
full programme. ., . 
. ' : Triangulation.-An area of 5,364 square miles was triangulated by 
Messrs Abdul Abad (Class lI), Sheikh AlauddiJI. (U. S. S.) and Muhammad 
lIIustafa(U. S.S.) and surveyors Ganpat S"yaji and G. K. 'Mohiuddin in 
tlie East Godavari and Vizagapatam districte in sheete 65. F, J and K. 
The',triangulatioD has beencODnected with ,the geodetic series Nos. 58,43 
~d the lines of spiriUevelsiD sheete 65.J and K. , ' 
, TT0IIJ6Tsing.-MeBBrs K. B. Muthanna (U. S. S.) and A. Shamanna 
(U. ~. S.) and surveyorA. Narasinga Rao completed 326 linear miles of 
~heodolite traveraing in '~heets 65. K and L., 

104. Recess duties.-The fair mapping of 11 one-inch sheets and 
6 'two-inch sheets was complete4 under Messrs Natesan, Muthanna and 

.Muhammad Abdul Azim. ' , 
The computations of the triangulation and traversing were completed 

nnder Mr. Muhammad Mustafa. , 
No.7 Party: 

0". . L_ f Hr_ S. S'. HeA'P. FieldiDg up to IJO-6.3t 
'JJ'tm'~ ... c~,tp.- Captain G. w. Gemmell, 1 .... :, from 21-5-81~-

'o' '10s.- General.-·The partyeontinnedtopographical snrveye bi 
Belgaum; Dhirwii.r, Bijiipur and North Kanara districteof Bombay, 
KoIhiipur and SavBniir States and the Southern Maritha Jilgirs and Goa. 

The field season commenced on 21st November 1930 with head-
~~~~ters at Dhiirwir and closed on 22nd April 1931. , ' . 

' .. Penonnel.-The field strength was 1 Class I and ,4 Class II 016081'8 

including one probationer, 3 .Upper Subo.rdinate officers, ,and 40 
sUrveyors, etc., . ' , 

.106. Areas SUl'veyed.-A to~ of 5,825 square miles of sop
plementary survey was completed on the Bcale of one inch, to 8 mile. 

'107. Field work was organized 8S follows:-
, OaImp (1), Mr.F. C. Pilcher (Class II) .wit~ ODe CI888 11 probationer 

and 16 surveyors completed 2,009 sqtl8re miles ID sheets 48. J, ¥and N. , 



70 SUBVEY REPOBTS,SOU'l'HERN 0lB0LE. 

Oamp (I), Mr. N. S. Hariham Iyer (Clalis II) with· one 'Upper 
Subordinate officer aud 12 surveyors completed 1,526 square miles in 

J ' 'l sheet 48. . ' ' , 
. COtmp (8), Mr. P •• S. Vengnsvami (O. S. S.) with 13 surveyor., 

completed 2,290 square miles inshest 48. M. . • 
, The country surveyed was open, and, in parts a treel~sB. ex

panse of undulating plain, in Bijiipur, Dhiirwiir and Belgaum dlstncts" 
and intricate and heavily wooded, plateau aud the densely forested 
Western Ohiits rWllling down to the coast in North Kanara distric" 
Communications throughout the area under survey were numerous Bud' 
good. .. . . 

The surveyors working along the Western Ohiits in North K .. nara 
.Wi'ered .. good deal from malaria for which the district is notorious. " 

Tria1lgu.latiO'n a1ld tratleorsi1l9.-690 square miles of Portuguese· 
Territory (001') in 48. E and I were triangulated by Mr. I. K. Ponnappa. 
(U. S. S.). ' , .,' 

It was decided in the field that the existing Portuguese tria.ugul .. tioli 
provided a.mple control a.nd tria.ngulstion in Goa. wa.s suspended. . In ado. 
dition to the abovEl, 570 square miles of supplementary triangulation was 
carried out by the same officer in 47. P to test the .. ccuracy and ade
quacy of the tri .. ugillation of 1891-94, which was found s .. tisfactory. , 

, Mr. B. N. Murthy (Clas8 II) and one surveyor completed 135 linear 
miles of Theodolite Traversing in the hea.vily forested plateau of 48.· I 
~~ , ' 

108. Recess Duties:-· The mapping of the 21. one.inch a.nd i h&If
inch sheets w,as completed under Messrs Pilcber, Harihara Iyer and 
Vengu8vami. A section under Mr.B. N. Murthy completed the com
putations of triangulation and traversing. . . 

, No. II Party. 
. -.: 

f 

Mr; B. T. Wyatt, from J.l830 to 9-10-80. 
0Bi...- in charg •• _ ILCol. B. ~_'L. A., from 10.1830 to lIO-H1. 

Kr. F. C. Pi1eh." _111-6-81 to U-al. 
. Major W. J.. Norman, )I.c., LB., from 6-6-81. 

. -
109. General.-The party opened its field head-qusrtere at Cud

d.lore on the 7th November, and continued topographical surveys in the 
Salem, North Arcot, South Arcot; Tanjore,' a.nd Trichinopoly districts 
of Madras. ' . 

PeI'8onnel.-The field st:ength, excluding the Officer in charge, was 
3 ClBSS II, 3 Upper Subordwate aud 39 Lower SUbordiJ1ate oflicers a.nd 
16 pupil surveyore. " 

1 ~O. 'Areas 8IlrVeyed.-A total of 5,824 sq'uare miles was sur
veyed m sheets 58. I and M comprising:_ 

5,819 aquare miles original and supplementary surveys on the scale of 
1 inch to .. mile. ' 

. 5 square miles ~f. reserved forest aDrVey on the scale of 4 inches to 
.. mile. 
. 1 square mile of eatat~ resurvey on the scale of IIi i~che8to ~ mile 
In 68 B/15. ' '. . . . • . ., " 
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Ill. Field work was organized aa followa:--
OtIlmp (l).-Mr. M. S. Ganesa Iyer (Olass II) with Mr. N. M. 

Bopaiah (U. S. S.) and 12 surveyors completed 720 sqnare milea of 
original and 1,029 1lIJnar8 miles of supplementary survey on the acale of 
linch to a mile in aheet 58. L . 

, Oamp (~).-Mr. S. R. Kelkar, B.SC., (Olaaa II) with 16 meyors 
completed l,Q14 square miles of original and 726 square miles ohupple. 
mentary survey" ,on the sCal6 of 1 inch to a mile and 5 aqu&re mUee of 
original survey on the acale of 4 inch to ,a mile in aheet 58 1/9. , ' , 
. OtIlmp ,(9).-M.r. M. R. Nair. B.A., (Claas II) with 12 surveyors 

completed 18 llIJuare miles of original and 1,439 IlIJn&re miles of supple
mentary. survey on the Beale of linch to a mile in sheets 58. I 6Ild M. 

, Oamp (4,).-Mr. Saiyid Budhan (U. 8. S.) wjth 18 surveyors 
completed 184 square !Diles original and 689 square miles supplementary 
survey on the acale of 1 inch to a mile in sheet 58. I. 

The country varied from the low lying paddy fields with dense cocoa· 
nut groves and undulating plains to hills riaing to 5,000 feel The 
Shevaroy and Kalrsyan hills in the north of sheet 58. I consist of intricate 
small valleys, the whole being covered with dense forest. In the south 
of the area lie the Pachaimalai and Kollaimalai hills rising to about 4,000 
feet, fairly heavily wooded with no roads and very few tracks. 
, The hilly 'areas have a reputation for unhealthineae and there was • 

considerable amount of sickness a!llong the surveyoEs and khalMia work· 
ing in these parts. '" " , , 

. FO'rest swrveys.-The Arana and Thirthagiri reserved {oreets of the 
Central Salem forest division, an area of 3,138 acres in aheet 58 1/9. were 
aurveyedon the scale of 4 inchea to a mile. A theodolite k\\verae of the 
boundaries was also carried out. " 

Speciat 8ull'VBys.-:-551 acres of tea estates were aurveyed on payment 
in aheet 58 B/15'. " 

2lriamgulati<m' and t'l'a'V6'1"8iIng in advance waa carried cnrt in aheets 
65. K, L and 0 by No.6 ,party. 

112. Recess duties.-The fair mapping of 20 one-inch aheets,' 
the two reserved fore.ta and the tea estates waa completed under 
Messrs Kelkar, Nangia, Nair, Saiyid Budhan aild Bopaiah. 
, 'The computations of the triangulation and traverse were carried out 

under MI. A1auddin. 

• 
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VIII.-SURVEY REPORTS, EASTERN-CIRCLE:: 

DmECTOR:":'{Lt •• Colonei r:- C.Thuillier, LA., up to {.il-3!· . 
. Colonel H. J. Coucbman, 0.8.0, II.C., irom 0-3·111. 

113. Summary.-The units administered by the EasteI'D Circl~ 
were Nos. 4, 9 and 12 Parties, and No.5 Drawing O~ce. . . 

The Director, Eastern Circle, also acts as D,rector of Surveys, 
Assam, under the local government. This e~tails the adminis~ra~on' of 
the Assam ·Tf'a'V61'se PMfIg, the Assam I>ra'W'Vllf} and Reprod'UC'/,'T/{/ Offic68 
at Shillong,and the Assan:' Bwruey School at Jhiilukbarl -< Gan\t .. ~) which 
he inspected. ". . . 

. In addition,Bs technical .adviser to the Governments of Bengal and 
Bihir &; Orissa, the Director, Eastern. Ci~le, visited ·the Bengal I>raWi'llg 
Office at Alipore (Calcutta) lind the Bihar and Ori~sll I>rawing Office. II~ 
Qulzarbigh (Patna).··. ......• 

114. The field WOf'k. of p'arties comprised 39 'one-inch sheets partly 
or wholly surveyed and other miscellaneous sheets. . 
. No·4 Pany.-Topography, 3,070 square miles on the scale of I 

inch to a mile in sheets 73. M and N. 
Traverse in advance in sheets 72. C and G and 73. 0.' ... 
l!fo .. 9 Parly.-Topography, 3,903 square miles on the sceJes of 

1 inch and 4 inches to II mile in sheets 73. D and H. . • . 
Triangulation in advance in sheets 64.0 and 73. C. . ., 
No. liB Party.-Topography, 2,447 square miles on the scales' of 

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

a mile in sheet 83 MIll. . .. . 
Trjangolation in advance in sheets '19. M and 84 . .04, •• 

. . 115. Troining.-' All the pupils attached for trammg to parties in' 
the fiel~,. appear to be promising and 'likely to become· useful surveyors • 

. . . . , 
. No.4 Party;, 

'. 
Officer in charge.-CRptain J. B. P. Angwia, :&.1; . -

.' .116. Gene!~.-Origina,I and supplementary surveys were carried 
oui m Bengal; O?ginal survey m sheet 73. M, and original and supple': 
me~b.ry surveys In sheet 73. N. All survey was on the scale of 1 ineh to 
a mile. The field head-quarters were at Midnapore. 

P61'Bonnet.-The field strength of the party was 1 Cla8s I officer, 
4 Class II office~8, 1 Class ~ probationer, 1 Upper Subordinate officer, 
1 Upper Subordmate probationer and about 38 Lower Subordinates. 
Mr. M. M. Ganapathy, B.A.., (Class II) took charge of Camp (II) at the 
end of Janu~ry when Mr. P. C. Mitra, B.A., (Class II) proceeded on 
leave on medIcal grounds. 

117. Areas lIlll'Veyed.-
Original survey on I-inch scale 
Supplementary survey OD I-inch scale 
Traverse (Theodolite) '" 
Traverse (Plane-table height) '" .. 

1,972 square miles. 
1,098 " " 

980 Linear miles. 
543 .. " 
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i18. ,Field work was organized as followa: 
Ounnp (l).-Mr. S. F. Norman (Clasa TI) with 9 lIIll'Veyora carried 

out ~he supplementary8\11'Vey of 823 square miles in the undulating 
laterite country of the north and north-west of the Midnapore district 
lind south of the Biinkura district. The higher gl'ound is covered with 
dense low BiEl jungle which gives way to paddy-fields in the low-lying 
areas. 

Mr. Norman subsequently supervised surveys in part of Camp (2) 
are~ . . 

Oann,p (B).-Mr. M. M. Ganapathy, B.A., (Clas8 n) with 6 to 10 8U1'o 
veyors, after taking over in January from Mr. P. C. Mim, B.A. (Class 
n), completed the supplementary 8\11'Vey of 275 square miles in the 
n~rth:east of ~he Midnapore district and ori~al. survey of 332 square 
miles m the Mldnaporej Hooghly and Howrab dlstncts. 
· '. The original number of surveyors was subsequently increaBed by 
withdrawals from Camp (1). 

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

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

Oamvp (9).-Mr. ,A. R •. ~uraishi, B.A.,. (Class n) with Mr. Iltilat 
Husain . (Upper Subordinate) as assistant. camp officer, one ClaBl II 
probationer, 10 surveyors,.2 soldier surveyors and 1 pupil carried out 
the original survey of 1,640 square miles in the Murshidiibid, Blrbhllm, 
Burdwin, Biinkura., .Hoogbly, Howrab and Midnapore districts. 
• . The area col18isted of rice-land with densely wooded villages, crowded 
together in the south-esat and more scattered eleewhere. 
· - Several lIIll'Veyors su/l'ered from m~ One kllaliiBi died. 
" Tnwenre.-Two traversers completed 781 linear miles of traverse 
for I-inch survey in the MidnBpore district of Bengal and BBIBsore 
district of Bihar and Orissa down to the sea-coast, and in the Mayilrbhanj 
State. The area is mainly rice-land with wooded villages, and with 
sand-hills along the coast. . 

One traverser completed a main-circuit of 199 linear miles aa 
framework for special plane-table height-traverse in Bihar (866 below) 
and was then mneferred to Camp (3) for instruction in plane-tabling. 
· Plame-tablBheight-t'l'a,lIenre.-1{r. U. D. Mamgain, B.se., (U. S. S. 
Probationer) completed 543 linear miles of speeial plane-table height
traverse in the Shihiibiid, Gaya and Pama districts of Bihiir in cultivated 
plains with wooded villages. This covered six one-inch sheets. 

This traverse was undertaken with the object of providing cheaply a 
network of heights, and at th'~ same time of testi~g.survey ~l~e-prints, 
in aD area where it was COD&ldered that the preliminary edItions were 
probably sufficiently accnrate geographically to obviate almost entirely 
the necessity for theodolite traverse. 
. The results proved very satisfactory and the estimated ~ving in 
pt:Oviding the requisite framework. for a degree sheet IS about 

R.s .. ),~.09.Q •.. ; .. ' .. ",. 
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Full details ~f the' method employed are given in .the Technical 
Supplement ' 

119. Reoess duties.-Fair mapping was organized into four 
sections under Messrs S. F. Norman, A. R. QUraishi, B.A.. M. 1rL 
Ganapathy, B.A., and lltifatHnsain with Mr; U. D. Mamgain, B.SC" as an 
assisiant section officer. ' , , . ' , 

Mr. U. D. Mamgain, asc., was also in charge of the typing section-. 
, .1'he fair mapping of eleven, sheets was -finished during recess, 

Oomputatio'118 under computer A. p, Gupta as head computer, were 
completed during recess. ,;, ' 

No.9 party. 
0"",, ... cMrge~-lIr. V. W. )lortou. 

120. 'General-Original and supplementary surveys were carried 
out on the scale of 1 inch to " mile in sheets 73. D aud H in Bihar ,aud' 
Orissa 'and Ganji~ district of Madras. The field head-quarters were 
at Cuttack. ' , " ' 

Pe!'8O-n'n6~.-Theaverage, -field strength of the' party was 3 Class 
II officers, 5 Upper Subordinate officers (oue ou probation) and 43 Lower 
Subordinate officers, with 3 soldier surveyors under training. ' ' 

Areas 8Wr1!eyed.- .: 
i-inch OriginaI'survey' ...3,627 square miles, 
I-inch Supplementary survey '" ' 275 ';, .. 
4-inch 'special forest survey L .. mile., ' 
Triangulation 3,80'1 .. mile& 

121 •. Field work was organized as follows:-
Oamp (l).-'-Mr: Priya Nath Sur (Class II) with 11 surveyors, 

8 soldier surveyors and 2 pupils, carried out original surveys on the 
scale of 1 inch to a mile of 1,391 square miles in the Cuttack district, 
and Athgarh, Bilrambn, Dhenkinil, Bindol and Tigiria States of the 
Orissa FeUdatory States.. , 
, ,The couutry surveyed 'consisted mainly of, densely wooded bills and 
plains traversed by the Briihmani river towards the north. Cultivated 
areas are to be met with in the vicinity' of villages and in th& 
portion comprising Cnttack district. The branch railway line· from 
Cuttack to Tiilcher aud a metalled road to Sambalpur ruil diagonally 
through the area. Fair weather motorableroads were plentiful, but 
the crOssing of the Briihmap ; river was always a difficnU problem for 
want of regular ferries. , 

Oamp (S).-Mr. Bhupendra Nath Saba, H.SC., (Class n) with 'one 
CIBsa II officer, 12 surveyors and one pupil carried out original and 
supplementary aurveys on the seale of 1 inch to a mile of 1,1'11 and 224 
square miles respectively in Angnl district, Baud, Daspalla, Hindol, 
Khandpara, Nayiigarh and Narsinghpur States of the Orissa. FeudatorY 
States, and Ganjiim district of Madrss. 

The country surveyed consisted ma.inly of high hills covered with 
de~se jungle, in which bamboo predominates, and 1IIIIB11 hillocks of 
solid masses of rock, interspersed with patches of cultivation and open 
knots. Tbe a~ has a generous suPpl1 of f~ weather motorable roacl8. ' 
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.' (Jamp (3).-':Mr: RobUrl Kumar Talap..tra, B.A., (U. S. S.) With 1 
Upper Subordinate probationer and 12 surveyors carried. out original 
and supplementary surveys of 1,065 and 51 square miles rsspectively 
outhe seale of linch to a mile in Angul district, Baud and Dilapal)a 
Stateaof the. Orissa Feudatory States,and the Agency Tracts of 
Ganjiim, Madra&; . . ' 

·The country 'surveyed oomprised an extensive &levated r&gioD, 
. averaging 2,000 feet, above sea level sUrrounded by bills rising to all! 
altitud& "of 4,000 feet. A peeu1iar ·f&ature of the country ia that the 
eastern slop&s of th& hills aR bare, due to p&riodical eultivatioD by 
the' hill tribes. Fair weather' roads are' num&rOus in the area, but itr&8Dl8 
are unbridged:' . 

. Triamgv.lation.-Messrs Atul Chandra Maulick, Hiranya Kumar Klir 
and Nirmal Ohandra Sen 'triangulated in the Sombalpur district and 
Feudatory States' of Orissa. 
· The country varied from high forest cmd hills to undulating ground, 
interspersed with isolatedhiDoekii and low jungle-covered ranges.' . A 
good motorable road traverses the south~west pomonof the ar&a and a 
branch railway line rODS down the west. Transport in the hilly area is 
mainly by coolies. . 

Special 8'IlIMJeyB.-An area of 'TU 'acres of the Galleri Extension 
Reserves (Blocks I to 'IV) was lIurveyed on the scale of 4 inches to a 
mile fo~ the Madras FORst Department. In addition, 22 linear miles of 
theodolite. traverse was executed to provide data for this survey. The 
computations were done p<1h'i PaBB1J, in the field. . 

. F~ 8'IlIMJey8.~The i-inch surveyincludedaeveral Government 
reserved and protected foRsts of Angul and Ganjim districta, and Btate 
forests of the Orissa Feudatory States. 

,122,': Misce1la.neous.-· The party head·quarters were removed 
from Cuttack to Sambalpur at the close of the field season .. 
· "Man-eating tigers, bears and eIephantsare numerous in the forest 
areas of the Oriss!!- Feudatory States. . 
· '1:he Agency. Tmets and the Feudatory States are very unhealthy, 
and several surveyors and khalasis suffered from mamria throughout 
the season. Two khalasis died. 

123. Recess duties.-· The fair mapping was divided into three 
sections under Messrs Sur, lIawley and Talapaka,aesiated by 2 Upper 
Subordinate officers. . . . 

The eomputation work was under Mr. A. C. Maulick (U.S.S.). 
· The fair mapping and computation. of all the field work were com
pleted before the end of r&C888. 

No. 19 Party, 

· , 0.11-'" ~ C.lI. Thom_ LA. 

· . 124. GeneraL-Original survey was carried out on the scale ?f 
.1: inch to a mile in abaeta 78 A/4 (part), ,78 A/8 (part) and 78 B/8 m 
Bengal, Bihar and OriBSa, Sikkim and. N epa!.. Supplementary survey on 
the scale of 1 inch to a mile waB earned out JD sheets 78 B/l to ·78 B/7, 
'18 BIll and 78 B/12m Bengal. 'l:he. DarjeeJing Guide Map survey OD 
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the scale of 6 inches to a mile, falling in sheets 78 AI4, 78 A/8 and 78 B/5, 
was completed. . 

A special survey on the scale of 16 inches to a mile, including 
triangulation, traverse, levelling and contouring at 10-foot intervals 
was undertaken of the Digboi oil-field in the Lakhimpur district of 
Assam. The above, as well as a plot on the scale of 8 inches to a mile 
of the Mining Lease houndaries of the oil-field, was eompleted, on 
payment, for the Assam Oil Company Ltd. . . 
. Advance triangulation 8.I1d traversing were carried out in sheets 
79. M and 84. A. 

By the eourtesy of the Sikkim and -N epil Dwrbars the party was 
permitted to eomplete the original survey of sheete 78 AI4 and 78 AIS 
to edge. . 

. The field head-quarters were at J alpaiguri. 
The area under survey in sheets 78. A and 78. Bmay be divided into 

~ portions, (a) the hilly portion from the Singilila range (12,500 feet 
high) in the north and including the Darjeeling tea gardens, down to 
the heavily wooded-submont8.l1e region of the Tarsi, (b) the highly 
cultivated plains to the south, with numerous bamboo clumps round 
BCattered villages. Weather conditions in the hills are adverse, as fog 
and mist rise almost ineesaantly, and the severity. of the winter is 
greatly aggravated by cold winds. The period from .November to 
January is the clearest for survey operations. . 

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

P6rBtmm'.-The field strength of the party was 2 Class I officers, 
4 Class. II officers (including 1 probationer since discharged), 8 Upper 
Subordinate officers and about 43 Lower Subordinates (mcluding 30 
plane-.blers). . 

A reM 81IIMJeyed.-
I-inch original survey, 436 square miles. 
I-inch supplementary aurvey, 2,005 square miles. 
6-inch original survey of Darjeeling, 6'0 square miles. . . 
16-inch original 8urvey of Digboi oil-field, 2'0 square miles. 
8-inch plot of Digboi oil-field Mining Lease boundarie$, 17'37 linear 

miles. . . . ".' 
2'riam.gu.lation.-for I-inch surveys, 1,456 square miles. 

for i-inch surveys, 4,069 square miles. 
for Digboi surveys, 2 square miles. 

7'raVdl'8i1lg.-" for I-mel! surveys, 1,298 square miles (540 linear 
miles). 

for Digboi surveys, 2 square miles (32'6 linear 
miles). 

i.e1Ielli'llg.- for l-inch surveys, 14''1 linear miles. 
for Digboi surveys,. 9'8 linear miles. 
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" ·:125.Field work wa! organized as follow8:- , . 
· .,Oamvp (J).-Mr. J. McOraken (01a88 11), with an average strength of 
17 surveyors, .including 4 pupils, 2 soldier surveyors and 1 draftsman' 
carried out original and supplementary surveys on the scale of 1 inch .t.: 
a .mUe of 1,533 sqU8~ miles in Jalpaiguri, Dinajpur and Rangpur dis. 
mets and ·Gooeh Behar State, uf Bengal and Purnea district of Bibar and 
Oriss.. Mr. M. L. Roy (U.S.S;) took charge of this camp in February 
on Mr. McOraken's transfer to Burma ·Circle. . 
· .' • The, are.. 'Surveyed by this. camp consisted entirely of cultivated 
plains with scattered villages. The numerous clumps of bamboo trees Bra 
a feature of the landBllape in this part of the country. 

Cwmp (B.l.-lIIr. H. H .. Creed (Class ll) with an average strength 
01 ·-10 surveyors carried· out original and supplementary surveys on 
the':ec"!-Il of 1 inch to. a.~e. of. 670. square miles in Sikkim, Nllpiil, 
DarJeeling' and JelpBlgDrl distriets of Bengal, and Pumea distriet 
-of Bibar and Orissa. HII also carried out the survey of 6'0 square 
miles on ,the scale -of .6 inches to ,a mUe, remaining to complete the 
Darjlleling Guide Map .. The area of this camp comprised the hilly and 
submontane traet,as well lIS a portion of the cultivated plains. 
· Camp (BA).-Oaptain G. H. Oemaston, II.C., R.E., with 3 surveyors 
Ml'ried . out snpplementary surveysOD the scele of 1 inch to a mile of 
238 square mUes in the Darjeeling district of Bengal, including his 
own plane-table work. The·.area of .thiscamp covered the greater 
p'ortionof the tea gardens around Kurseong. 

Digboi Oit-jield8'UR"lJey.-Mr. B. C. Ohatterjee, B.SC., (U. S. S.) with 
1 ·leveller, 1 traverser, 1 surveyor.and 1 draftsman, surveyed an area of 
2'0 square miles on the scale of 16. inches to a mile, with 10-foot 
contour intervals. The .triangulation for this work emanated [rom a 
Hunter short baae,connected to old traverses,and was computed in 
rectangular' co-ordinates. Some levelling and trBvereing were carried 
oU,t for purposes .of this survey. A plot on the scale of 8 inOOes to a 
mile was also made of the Mining Lease boundaries of the oil-field. 
l'he.whole ·.cost 9f .theOll survey$, including reproduction costs of the 
l6-inch maps irillbe borne by the Assam Oil Company, Ltd. 
. Toriamgu,latiO'll..-Triangulation in sheets 79 M/2, M/5, M/6, M/7 aDd 
MI8 ·was carried .out by Mr. S. C. Mukerjee (U. S. B.), which however he 
was nnable to complete thongh assisted later on by snrveyor Dahidad 
Khan.. Triangulation in, sheet 79 M/S.E., was carried out by Mr. 
Muhammad Biddik (U. S. S.), that in 84 A/N.E., 84 A/S.W.,and 
84 AIB.E.) by Messrs K. L. Dhawan (ClaBBII), HariSingh (U. B. S.) 
and sur .. eyor liahidad Khan respectively.. Triangulation in sbeets 
84 AI!, A/5 and A/6 was a!so c.ompleted by surveyor Ilahidad Kh~n. 

Tr(lA}6rsing.-Traversmg m sheets 79 MIl and M/2 was eamed out 
by traverser Raja Ram Panday, assisted by Mr. K. L. Dhawan. (Olass ll). 
Travereing in sheets 79 MIS, 'M/4,-M/7-and MI8 was eamed out by 
compnter B. C. Bhowmik, assisted by surveyor Hari Dutts. 

Traversing for Digboi surveys, amounting to 32'6 linear miles, WIIS 

carried out by Mr. S. C. Ohatterjee (U. S. B.), surveyor Muhammad 
Rashiduddin and traverser Raja Ram Panday. 

LeveUi1lg.-Levelling amonnting t.o 14'7 linear miles in sheet 78 B/6 
was earried out by computer Attar Smgh, between the G. T. B. bench-
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mark a~ Sillguri railway station and Phinsidewa minor station,' with the 
object of correlating triangulation and levelling heights, and to facilitate 
&!ljustment of traverses. . . ' . . ". 

. Levelling, amounting to 9'8 linea.r miles for the Digboi surveys, was 
also carried out by computer Attar Singh. 

F01'6Bt 8'III1'V6'JIB.-No. 4-inchsurveya. were carried out owing to laek 
of funds. 4-inch enlargements of the 1 inch 8urveyaofthe forests 
that fall in the Bengal Northern Circle,are however. to be supplied to 
the Forest Departmen~ for which a contribution 'of Rs; 9,180 is to 
be recovered, spread over three years. • 

The 1 inch surveys included 243'7 square miles' of forests in the 
Jalpaiguri and Daljeeling districts -of Bengal. . 

4 .. ckcBological aM hisWrical .. emaim.-Bhitargarh in sheet 78 B/ll 
and Debottar. Bbitargarh in sbe~t 78 B/12, like the Barijhir or 
Mendabiri ruins in sheet 78 F /6, Rajpat in sheet 78 F 18.and Mahakiilguri 
in sbeet FII0, are old forts, apparently erected. by the Cooches for 
defensive purposes againat Bhutin. They must date back about 400 
years .. 

The Titiilya inspection bungalow is of historical interest, as in 
1829, wben Titilya was a small cantonment, Colonel lloyd is believed 
to have occupied this bungalow, where also probably the treaty of 
Titiilya was signed by which the sovereignty of the R .. ja of Sikkim was 
recognized. Oolonel lloyd's report to the East India Company from 
here secured the sanction to the establishment· of a sanatorium at 
DaljeeliDg. . . 

Misoellan60'118.-The health of the party was generally excellent 
except for a few casee of m .. laria. . . 

The weather conditions were unusually good this field sesson and 
this facilitated the completion of the programme; 

. Recess duties.-Fair mapping, consisting of twelve I-inch sheets, 
one 6-inch Darjeeling Guide Map (in 2 sheets), one I6-inch D4tboi 
oil-field Map (in 3 sheets) was completed before the end of recess. 
The drawing was allotted to'three sections, supervised by Messrs H. H. 
Creed (Class II), Moti Lal Roy aud S. C. Chatteljee' (U. S. S.) respec
tively, assisted by Mr. K. 1.. Dhawan (Class II), Messrs Muhammad 
Siddik, Hm Singh and N. C. Nang (U. S. S.), and two other U. S. S. 
probationers. Sheets 78 BII, B/2 and B/3 were completed to edge by 
Officer in charga No. 5 Drawing Office from enlargements 'from the 
quarter inch survey of Nepal. . 
, Mr. S. C. Mukerjee (U. S. S.) was in. charge of. the eomputiDg 
section and completed the triangulatioD and traverse computations. 
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. {Lt..-CoIo.e' B. T. Moahead, D.8.o.. 11.8., up to 17+81. 
DIR:mC'l'O~:- M.jo. K. 11010., ".C., B.I., (oJllciating from 1&.6·8' 10 211-6.81). 

Lt.-CoIonellL Foetor, u., C-.u.. &o1llll'1+81). 

. .126...Summary.-The I1Ilits administered by the Burma Circle 
were Nos. 10, 11 and 21 PlLrties, and No. 7 Drawing Office. 

127. The field wO'rk of parties was as follows:-
No. 10 Pa.rty.-Topography on the sclLles of i inch, 1 inch ILnd 

4 inches to IL mile in sheets 83. L, 0 and P and 93. B; triangu
. lation and trlLverse in advance • 

. \ No. 11 Pa.rty.-Topopphy on the 8clLles of 1 inch and 4. inches 
. to a mile in sheets 86. N & 0 and 93. A & B. 

No. III Pa.rty.-Survey on the scale of 4 inches to a mile of 
.reserved forests in the Cbindwin Forest Circles; triangula. 
tioll and traverse in advance. 

128. Traini'1lg.-Sixteen new pupils were entertained during the 
yelLr; eight pupils were dischlLrged as unlikely to become efficient 
surveyorB. 

. No. 10 Party. 

OJficw in. charg •• -OaptaiD, G. F. Heaney, R.B. 

129. GeneraJ.-The mlLin work of the party this SeBSOn lay in 
Upper Burma.in the basins of the Chindwin and UYII rivers. A deplLr. 
ture. from usual practice wae the formlLtion of a training camp for 
the first year pupil surveyors of the whole circle. This camp. wal 
situated in the Northern Shan States, not far from Maymyo. While forming' 
pm of the plLrty for purpoaes of plLy, it was actlJSlly under the direct 
control ·of the Director, Burma Circle, and was not visited by the 
Officer in char~. 

Topographic&! surveys were cllon'ied out in the Upper ChindwiD, 
Katha and MyitkyinlL districts and M&nipur State in sheets 88. L, 0 
and P, I'Ilda. small reserved forest was surveyed in Katha district. 
The pupil camp carried out surveys in Hsipew State . 

. Triangulation and traversing for future surveys were carried out in 
the Upper Cbindwin district. 

Field head-quarters opened at HomlLlin, Upper Chindwin district, on 
11th November 1930 and closed on 20th Mo.y 1931. 

130. Areas 8urveyed.~The programme consisted of the follow
ing originlLl surveys:- . 

1014 square miles on the sClLle of i inch to 0. mile; 2592 square 
. miles on the sclLle of 1 inch to a mile; 

244 square miles on the acale of 2 inches to a mile; 
23 square miles on the scale of 4 inches to a mile. 

The i-inch work all lay north of latitude 25°. 
131_ Field work.-The field etrength of the party, excluding the 

pupil training camp, was 4 Class II officers, 3 Upper Subordinate officera 
.and 34 Lower Subordinate officers, 
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The.pupil training camp. 'had a ·strength 'of 1· Upper Subordinate 
officer and 15 pupils at the commence~ent of. the season. 0!le was 
recruited later. During the seaeon 8 pupils were dIScharged as 1J11likely to 
become efficiQllt surveyors. 

Work was distributed as under:- '. 
. . Cairnp (1).-Mr. L. B. Fitz-Gibbon (Class II) and 8 surveyors carried 

out 1114 square miles of original I-inch survey. . , 
Oamp (f),-Mr. Munshi Lal, B.A.., (Class II), and 5 surveyors earried 

oui 688 square miles of original I-inch and 23 square. miles· of 4-inch 
surveys. ..' . . '.'" . 

Oamp (8).-Mr. F. W. Smith (Class II); 2 U. S. S.officers, 11 
surVeyors, 1 traverser' and 1 computer carried out·76B square miles of 
original I-inch survey, 550 square miles 'of triangulation and 170 linear 
miles of traversing for I-inch survey. 
. Oamp (4).-Mr. H.M. Critchell ( Claes II),' lU. S. S. officer, 5 

surveyors and 2 computers carried out 1014 square miles original i-inch 
survey, 1575 square miles of triangUlation and 98 linear miles (If traversing 
for i-inllb surveys. . . 

Pupil T'I'aimng Oamp.-Mr. L. M. Ganguli (U. S. S.) and 16 pupiJ. 
surveyors carried out original surveys on the seale of 2 inches and 1 inch 
to a mile of 244 and 32 square.miles respectively in HBipaw State of the 
Northern Shan States.. . 

ID. addition, eurveyor Maung On Ba working under party head
quarters carried out 940 square miles of triangulation for i-inch suryey. 
. . 182. Description ot cOUlitry.":"'The 'aress surveyed by camps' 
(2) and (8) were respectively in Katha district and astride the Ohindwin 
river. The· country was normal for Upper Burma. It consisted largely 
of low hills covered with jungle, and wide valleys with frequent areaS" 
of rice land. One corner of ~e area of camp (8) included part of the: 
Somra Tract, where the hills attain a height of over 6,000 feet and· the 
country is suitable for rapid sketching: 

. The work of camps (1) and (4) lay astride the Uyu river and covered 
a distance of about 160 miles,from the border of Myitkyina district just' 
south of the jade mine area, to within 3 or4 miles of the Uyu-Chindwill 
junction near Homalin. . . ." 

Ineamp (4) area (sheet 83 O/S.E.) the Uyu river flows throul!:h what 
must be one of the wildest and least inhabited parts of Upper Burma. 
From where it enters the sheet, in the vicinity of the tiny village of 
Sezin to where it leaves it at N amtha; the Uyu changes its course from 
west to south, describing a quadraut roughly. centred. on the'massive and 
isolated Taungthonlon group of peaks about twenty-five miles tQ the.' 
Bouth east. The country between Taungthonlonand the Uyu is quite 
uninhabited and covered with dense jungle. Along the river bank are 
perhaps a dozen hamlets, generally with no means of ~ommunic8tion 
betweell each other and the outside world except by river, These are 
the only human habitations in the area.. , 

, To the west and north of the Uyu river, as far as the Chind'Wiii and 
Singkaling Hkamti, twenty-five and forty-five miles away respectively, 
88 the crow flies, li~B " dense, uninhabited and pathless jllllg1e; '. Formerly.! 
there were a few villages here, but they have DOW' been abandoned- and; 
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the :inhabitants, have retired either to the vicinity of BklLmti or 
to . the banks of the Uyu. Except for the watershed between the 
Uyu and ,OhindwiD, which rises in places to 1,500 or 2.000 feet, the 
country is practically fiat, and survey workhaa to be carried out by 
laborious traversing. .... . '. . 

Below NamthainCamp{l) l!l'8a the,eountry, though more inhabited, 
contains large swampy tracts covered with high graaa and was ex
iremelydifficult to survey ... The unexpectadly alow progreM made in theM 
t.wo camps Im:gely accounts for the late date of closing the fteld Maeon. 

The absence of goodcommnnicationa rendered auperviaion and admi. 
nia~ation difficult.. !ren days by road and river was the shortest. time in 
whi~ aD,lessenger from par~yhead-'1uarterB could reach the head-quartere 
of, Camp (4), and Ca,mp (2) was nearly as far. . . . 

The necessity for a change in the ttiangulation. programme during 
t~e &eason to comply wi~h a request from the Geological Survey .Depar~ 
ment ,emphasised this difficulty. and contribured to the delay in completing 
field work. . . 

l38. Miscella.neous.-Not far from Homelin a certain amounted 
trouble was experienced from the· I' Wuntlurnw." ·or nationalist movement. . 
This generruly.took the form of pelicefal obstruction, though in one or' 
two cases there were threats of violence. . Sur.veyors were stopped by 
wwntkal/l'UB and ,told not to work in. the ,vicinity of certain villages. 
This movement ·coincided with another for ·the non-payment of taxeS: ' 
Early in April, it appeared to be becomiJlg serious aromd Leiks80w,.a: 
village about 20 miles south·east .of Homalin, and arrangements were 
made to provide military police escorts for Bome surveyors in caBe of 
necessity. However, prompt action by the Deputy Commissioner against 
the leaders had excellent resolte, and the escorts were not ·required. . 

Surveyors' squads consisted of two or three Haziiribigh khalasi8 . 
and were supplemented in Camps (I:) and .(S)hy Kuki and Niga cooliell ' 
recruited in the Somra. Tract, and in Camps (fl) and (4.) by local coolies. 
Thiaarrangement proved quite satisfactory and is far cheaper than iin-' 
porting Kachin coolies from Myitkyina, liS has heen. the prllctice hitherto. 

1.$4. Recess ·duties,-· The party W8S 'organised into two drawing 
sections and a oomputing section. under Messrs Fitz·Gibbon (Clasen), . 
Smith (Olass II) and L. M. Ganguli (U.S.) respectively. . • 

The area surveyed- on Tinch was mapped on f-incb scale and the 
programme of' fair mapping of I-incb aurveys on I i-inch scrue wall' 
30mpleted; the ... inch forest surveys was fair drawn on the same 8eale; . 

No. 11 Party. 
. .. . J 

OJieor .... ......,.:-}Lt ... COIousl 1'. J. IL Itias ...... ap 10 &+al. • , . l Ma.jor KeDneth UasoD, II,C., a .•.• from, 1+81. ", 

185. 'Gener8i-Field head-quarters opened at Prome on the loth 
)i'ovember. . . 

The origina! progra,mme included:- ..' . . 
(i) Surveys on the I-inch Bcale in the Benr-ada, &ome, Pegu 

. Thayetmyo, Tbarrawaddy and Toungoo diatricie (3,649 
square miles). • . 



(ii) Surveys on the 4.-inch scale of thirteen reserved forests 
totalling 4.8 square miles. 

(iii) Theodolite traveraiDg of the boundaries of twelve minor 
'. reserved foreste. . . 
(;'11) Triangulation and traveraiDg for next season's work in the 

Prome, Tharrawaddy, Toungoo, Thayetmyo and YamethiD 
districts. 

. 136. Pwrstm'Ml.-The strength of the party was 3 Class II, 4 
Upper Subordinate and 33 Lower Subordinate officers .. OUhe (Class II) 
officers, Mr. P. G. Burby resigned on the 1st March 1981. . 

137. The Tharrawaddy Rebellion.-The season commenced 
normally, the eastem h~ of the party's area being allotted to Camp (1) 
under Mr. A. F. Murphy WIth one U. S. officer and 15 surveyors, and 
the western haH to Mr. P. A. Thomas with 1 U. S. officer and 10 surveyors. 
Mr. P. G. Burby was employed on triangulation. Just before Christmas, 
and without any warning whatever, a disturbance suddenly broke out in 
the village of We-ywa (in the north-eut comer of sheet 85 0/14) 
immediately south· of the areas where surveyors Saw Shwe and. Khushal 
Singh were working. The disturbances quickly spread into Insein 
district and along the foothills of the Pegu Y omas; thUB involving a large 
portion of the area of No.1 Camp. 

. No. 1 Gamp. Mr. Murphy was on tour at the time, and hoth he and 
his mrveyors had considerable difficulty in escaping from the affected 
areas. Much property, both Government and private, had perforce to be 
abandoned, and it is largely due to the coolness and resource displayed 
by Mr. Murphy that the losses were not greater. ffitimately the whole 
personnel of No.1 Camp was safely evacuated to Prome. 

Meanwhile the disturbances continued to spread, and the Henzada 
district on the west side of the Irrawaddy being next involved. In conse· 
quence of this and On the urgent represent&tion of the Deputy Commis
aioner of Henzada, Mr. Thomas' camp was also withdrawn. to Prome. 
'rhis CBmp was not actually molested by the rebels and no losses of 
pr.operty were incurred. . . 

. Though no actual trouble had then broken out in the area under 
~gulation north of Prome, the villagers' attitude appeared threat
emug. It was no longer judged safe to expose isolated men, such as helio
tropers, on the top~ of lonely hills, and the three triangulators :with their 
s,uads were accor;lin~ly also recalled to Party head-quarters. This precau
tion pr~ved fully JUStified, as daeoity has been rife in the area ever sinee. 

It 18 unfortunate that the rebellion should have broken out within two 
mODt~8 ~f the commencement of the field season, for not a single sheet of 
the ongmal programme could be completed. 

138. Special SurveYS.-Pending the arnmgement of a fresh por
gramme for the party, work was found for a eertain number of men as 
followa:_ . 

• (~) FoU; surveyors were employed on a 4.-inch su~ey of Prome and 
Its en~:ons WIth a view to the pUblication of a town guide-map. 
Bub~ ~. ) One mrveyor was employed in making a survey of the Blswga 
1> e&r CE8tateLtd(n8Br Rangoon) On the 8-inch scale for Messrs Steel 
"ro8. 0'1 . . 
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(i4i) Mr. Khan Muhammad (U.S.S.) was despatched to Mergoi 
district to reconcile certain large diBCl'6pancies, in the alignment of tbe 
Burma-Siam frontier, as shown 'respectively by the I-inch Suney of India 
maps, dating from 1918-19, and the more recent Sillmese surveys on the 
sCllle o! ~/50,000. .It is satisfactory to. be able to reco~d tbat tbe Survey 
of IndIa mterpretation proved correct In all but one minor case. ' 
, 139. Fresh Programme.-By the end of January it had be~ome 

obvious that a resumption of work in Lower Burma during the current 
season was out :of the question. Early in February therefore with the 
concurrence of the Government of Burma, a new programme was approved 
as follows':-

(i) No. I (',amp under Mr. A. F. Murphy undertook a survey on 
seale of 4 inches to a mile of 169 square miles of what is known as the 
"Stone Tract" in Mogok subdivision of Katha district in sheete 98. A & B. 
The cost of this survey is recoverable from the Government of Burma 
who require the maps in counection with the issue of mining leases in the 
Ruby Mines area. 

(ii) No.2 Camp under Mr. P. A. Thomas undertook the origiDa\ 
survey of six sheets in Katha district, and MlSngmit State of the Northern 
Shan States,north of Mogok, on the seale of 1 inch to a mile. 

(ii4) Surveyor Ikbal Muhammad was sent to No. 10 Party for tri
angulation, Mr. A. K. Talapatra (U.S. S.) to No. 21 Party for traversing, 
and threesuneyors to No.7 Drawing Office. . 

The resumption of work was delayed at the last moment by a strike 
of almost the whole inferior establishmAnt of the party. There.is no 
doubt that many of Mr. Murphy's men had had a severe fright and had 
been. exposed to considerable personal risk and discomfort in their escape 
from the rebels. During their weeks of enforced inaction at Prome thia 
apparently played on tbeir minds and finally led temporarily to a refnaal 
to resume work. The Kachine, who threatened to become a public danger, 
were repatriated to Myitkyina and the Hazaribigh kluzZaN finally gave 
in when threatened with instant diamissaL 

As the result of these delaya the field work of the pariy' was 
not completed until the end of May, when the raina were imminent. 
Mr. Murpby'sCamp suffered no great hardship owing to the high altitude 
and cool climate of Mogok, but Mr. Thomas's Camp experienced extreme 
diacomfortowing to the heat and the lack. of water in the low-lying 
area between the Shweli and the Irrawaddy rivera. It ia hl1ped that 
sucb an exceptionally late field season may never be necessary agBin. 

140 .. MisceUanl801£8.-The health of the party wu good on the 
whole. Lt.-Col. F. J. M. King had to undergo anti-rabic treatment in 
Rangoon during the firat half of March owing to contact witb a mad dog. 
There were no casea of cholera, tbanks to the fact tbat all khalaBis are 
now given anti-cholera inoculation before the commencement of the field 
seuon. Mr. Tbomas and several of bis men snfFered a good deal from 
malaria in April and May, owing to the lateness of the field aeason. 

141. R6C88B dN.tiu.-The fair mapping was divided into two aec
tions under Messrs P. A. Thomas and P. C. Sen Gupta and was completed 
by the- end of, the recess season, when many of the'suneyors were trana
ferred to No. 10 Party. .. - - .,. , ' .' - .. .-
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lITO. 21 (Burma Forest): Party. , .. 
. o,ok .... "tharp."""Hr. D. K.Bemuck, " ••. B. . 

142. Genera.l.-The ra.iBO'1I. iJ,'e"treof the. party is the survey of 
reserved forest areas in BU1'l)1a,. on scales larger than 1 inch to 1 
mile. The total cost of the party is debitable to the Governm~nt of 
Burma. ... . '. . . . 

The party surveyed reserved forests. in sheets 88. Land P. The 
field head-quarters were at Kindat in the Upper Chindwin district. 
. 143. Per801l1lel . .:.....The field strength of the' party was 2 'Clus II, 

3 Upper Subordinste &Ild 34.Lower Subordinate officers .. 
144. Area.s SUl'Veyed.-The pl'rty surveyed B totalarell of 322 

square miles on' the sea.leof 4 inches to a 'mile in the Upper Chindwin 
Division of the Chindwin Forest· Circle, comprising- . , 

. 130 square-miles of the' Thaungdut and Thaungdut Extension reserves 
and 4 squsre miles of unc1assed area adjacent thereto; 

. 127 square miles of the Sanaa and Sanda. Extension and 10 square 
.miles of· unclassed area; . 

27 square. miles of the Paungbyin fuel reserve a.nd 1~ square miles 
unclassed area. . , . 

145 .. Field work was distributed as follows:-' :/ 
Oonn.p (1) under Mr. G. A .. Norman, M,B.E., (Class II) with lU. S. 

officer and 8 surveyors worked in the Sanda 'and Sanda Extension 
reserves. : ' . 
. . O~p (S)under Mr. A. V. Dickson; (Class II)' with 10 'surveY?t'8 

·worked lU' the Thaungdut and Thaungdut Extension reserves, 'which 
completed the survey of the Thaungdut reserve partly done in season 
1929·30 ., ' . ' . 

. ~' (8) under Mr. Baizads Bhamb.a Ram (U, s.) willi /} surveyors, 
2 of <whom were under n:aining, surveyed part of the Sanda : reserve and 
the whole of the PaungbylU reserve. One surVeyor from' .Camp (1) and 
one from. Camp (2) w~re transferred to Camp (3) in: , March. when the 
IUrvey of the PaungbYlll reserve was begun. .. .,,: . 

Traverse Camp under Mr. Ram Prasad, 1I.8.(U. S.) wi·th '1 traversers 
and 2 computers. . ..•.. 
1 Mr. A. K. Talapatra (U. S.) joined the party on the 12th February 
981 8n~ was employed on special traverse work in connection with the 

survey 01 the Mining Lease area at Inda w. • 

th ~!6. The area surveyed by Camp (1) lay on the western slopes 'of 
C~dJnu ra;-~ whic~ ~rrios the common boundary of .the Upper 
b k hill an ~tha.- dIstricts. The country varied from low to high 
~:e8~nclad.8 rangtng in altitude from 500 to 3,000 feet and densely 

wate:~ ~r::w:~!ed ?y ~amp (2) lay on the eastern slope~ of tb:e 
Chaun with' en e Ch~dwm and the Kabaw valleys. The Nantha·nytt 
throu t th It& ~urce In the southern extremity of the 'reserve runs 
join tte C:~=e ; a northerly ~rection and then turns sharply east to 
dense forest with h IVer. The heIght ranged from 600 to ;1,601' feet-all 

eavy undergrowth in places., _ . ,', .. ' .' 
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. . The area surveyed by Camp (3) was in the same reserve ae Camp 
(1) for the first half of the season. The Paungbyin reserve, surveyed in 
the latter half, is comprised of low forest clad hilla. 

147. Triangulation.-· Nine stations were fixed, solely for the 
connection of theodolite traverses,by Mr. Ram Prasad, B.S. 

.. Some supplementary triangulation was done by Mr. Dicksou in the 
Thauilgdnt reserve to fix additional points fOJ' the surveyora doing the 
detail survey. . 

.All the triangulation is. based on the Manipur Longitudinal Series. 
148; Traversing.-B02Iinear miles of forest boundary tbeodolite' 

traversing and 201 linear· miles of interior and connection traversing was 
carried out by the ·trawrse, camp in the Kanti, Kaingshe, Lawtha, 
Nansapet, Palin and Wegatha reserves of the Upper Chindwin Forest 
Division and the N atmyaDDg and Bon Extension I and lI'reserves of the 
Myittha Forest Division, to provide data for the ensuing field season. 
The reserves traversed fall in eheets 84. E and I. 

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

149. Speoial Survey-s.-The party has undertaken the survey 
on the seale of 4 inches to a mile of the mining lease area of the Indo
Burma Petroleum Company at Indaw. The theodolite traversing of the 
area was completed during the season aDd the detail survey will be 
done on the scale of 4 inches to a mile during the ensning field season. 
The Company will pay the whole cost of this survey. 

150. Misoellaneous.-The party took the field in the latter half 
of October and opened at Kindat on the 24th of the same month. Owing 
to the delay in getting out to the areas of survey by steamer, work com
menced about the 15th November. 

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

At the beginning of the season many men left owing to dislike of 
the conditions but those who remained settJed down to them. 

The health of the party was not satisfactory. Bad weather in early 
November made the forest extremely disagreeable and malarious, the 
Chins being the chief sufferers. The Sub-Assistant Surgeon, J emadar 
Gaya Pmsad 8aksena waS almost continnously on tour during the field 
season. During March, two surveyors were declared unfit for duty, 
which number increased to five in April. There were othem who though 
not sctnally unfit were snbject to Jl!riodicaI attacks of fever, 
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,In the months of March and April, particUl~rly in th~ latter month, 

there was a great scarcity of Water in .lOme of the forests. ' Foreet fires 
al80 made the conditions veri trying.' ~ :.' " .. ' . 

There were two deaths amongst the inferior establishment· pf the 
party during the season. One Indian k1r.al48i died .of fever, and one 
Chin of Bright's disease a very small percentage considering ibennhealthy 
season. At one, time there was not asqU&d that had Dot a ,man or,two 
down with fever. 

161; Recess duties.-The fair mapping was divided, between two 
seetions nnderMessrI G. A. Norman' and D. N. Sahajassiste,:l by 
Messrs Kudratullah and B. Bhamba Bam respectively.. " " , 

Tbe computation,section was under Mr. Ram Prssad, B.S. • 
The fair mapping ,and computations of all tbe field work were 

completed during ihl!, year. , '. 



• 
, .,. ~-ii:iSCEt.LANE6US SURVEY lUlPO~TS. 

l:5:!. ,This section includeslill reports of surveys no~ admini8~ 
by the DirecWr8 of the five lRll'Vey circles, such as miaeelIaneoua surveys 
and c.ommerciallevelling administered by the Director, Geodetic Brancb, 
or extra-departmental explorations, ete., in which members of the Deper~ 
ment have taken part. 

No. 17 Party (Levelling). 

OJI 
"- {lIr. H. P. D.lI.rIo •• up to 7.a.81. 

en- 1ft Cnafg,.-
n -D • ... LuD. from a.a.al. 

• 153. The high precision levelling done by thie party is described 
m para. 85. 
, . 154. 86CO'11d1Nl"g lB1/eUti.'R1/ in the Punjab, Punjab States and Delhi 
was carried ouUor the Bhakra Dam Irrigation Project (559 miles); in 
BihAr and Orissa for the Bihir and Orissa Flood Area Irrigation 
Project in Bala80re, Purl and Cuttack Diatric... (892 miles); in Bihar 
aud Orissa for E. I. Railwa.y (162 miles) and for scientifio purposes 
from Tinpahar to Purnea (78 miles); in Burma from Taunggyi to Keng
tung (261 miles) for ecientific purposes; and for Burma Ra.ilwa.ys BCrOes 
the Irrawaddy bridge (17 miles). ' 

155. Terfti.1NI"g Levelling. Owing to large discrepancies having 
been noticed between the Survey and the P. W. D. levelling, this party 
has for the present undertaken to revise 64 sheets, amounting to about 
6,400 linear miles in the Bahiwalpur State, of which about 600 miles 
have been remad this season, and the relllBining portion will be done 
during 1981-8,2. 

Training Sohool, Debra DUn. 

{
Mr. L. W;n;" .... ILB ••• , up to 16-1UO. 

offi,t»r .. chtJr".- .. II. II. KDdaliar, ..... from 18oJJ.M. 

156. Class 1 probati<m67'8.-Ca~tain W. G. Irvine-Fortescue, 11.0., 
R.L, and Lieut. R. P. Bncbanan,lul., were attached to the Training School 
for periods of about 8 weeks, daring which they did 2-inch plaDe-tabling. 

157. U. 8. 8. probation67's (first year).-Ten probationers inclu
ding one Geodetic Computer were appointed in the third week of N ovem
ber 1930. They were put through a eourBe of plane-tabling during 
which they completed an area of 4 square miles on the 4-inch seale, and 
about 10 square miles on the 2-inch scale. Each probationer allo oblerved 
at about half a dozen _uonB in connectioD with the triangulation 
programme. During the recess they were instructed in oomputations 
and offiee work. 


