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PREFAOE. 

THE WORK OF THE SURVEY OF INDIA. 

The departlllent is primnrily responsible {or all topogt'Bphic111survoys a.nd 
explora.tions, nlld for the wnintenl\uce of geographical WBpS of the grco.tcr part 
of 80\1thcl'D Asil4. Also for g(;otictic work, which includes ;-thc wa.in trigona· 
metrical framework. c):tcndiug' in sowe cases far beyond the frontiers of India. 
nud control lll'twol'ks of precise levelling based on tidal obsen-Alarics; tidal 
predictiolls and the publication of tide tables for nearly 40 ports between 
011('7,. nlld ~inJ.:llporc; the magnetic suney; astronomical. ticismographic. and 
lIleteorological ObSCl"Ylltorics at Dehra Dun; llnd geodetic innf'tigationft of nn 
international ehllrRctcr. in regard to which India enjoys a unique position 
bctw(>en the gl'("ntest highland~ of the world and a dl'cp oe(>an (.'xtf'lHliug to the 
Antarctic. Indian ge()(lE's~' has thus disclose,] by far the Inrgcst known ano
mn.lies of gl'~\.\'itntional attraction in the earth'li Cl'us.t, and these have led to 
some of the UlOt;t important de\'eiopllll'nts of modern geodetic r(>s(>Rrch. 'whilst 
the Grellt Trigonomctrical Survey of India ('njoys nn intcrnntionnl f(>putntion 
for its very valuable contributions to estimates of the size Imci f.igurc of the earth. 
The cll\cu!ations of Ilstronomy find somc important data. in ph~'sics depend 
ultimately on these terrestriRI mcasurcments. 

In the pnst the department has also carried out the original large senle 
rc\'cnuc surveys for most of India, and was still conductillg this work for 
CentraL Rnd Enstol'll Indio. Rnd HUrIUf\ up to 1905. when nil revonue sur\'cyfl 
werc handed o\,er to the Pro"inccs concerned, together with officers and staff 
RS reCJuh'cd, in order to concentratc the energies of tho department on a 
complcte new Rel'ies of modern topographicA.l ma.ps all tho l·inch to I mile 
scnle. It n'ns hop(>d to complete this sC'ri(>s by 1930. hut owing to retrench· 
ment and tho wat' little more than half has been donc up to date. in spite of 
the reduction of the scale of survey for less important arons. ThuR. although 
m'w surveys cO\'ering an Ilren about equal to thnt of England are carried out 
e\'ory year, thc maps of half the country Rrc still Ycry old and only kept up 
to dR.te roughl~' by means of rather perfunctory infonuation supplied b}' local 
ollicials; the old maps arc also about two miles out as r(lgards geographical 
position, being based on a longitude of Madras determined in 1815. 

Boundary survcys and records of international. state, and proyincial 
frontiers have always formed an importllnt item of topographical work; and 
in fecC'nt ycars thl'rc has bcen considerable progre~s in the preparation of 
Guide Maps for important cities and military stations. ,,·here the l.inch to 1 
mile scnlc is quite inadequate. 

,;v:'iucllallc()u8. While expending on topographica.l a.nd geodetic work all 
funds nllotted by Il11pCrio.l H('\'Cnues, the ocpn.l'tlllent· iR stenclily developing the 
policy of u.iding 10cnl survers in "Hriou8 ways, on payment by those concerned. 
These lIliseellf\nCOll~ opel'ntions inclune: all fore~t Rnd cantonment 8tlr\'C~'6: 
many rh·cl'nin. h-rigntion, ruiiwllY. and city AUf\'~yll. and sur\'e~'s of tea 
gn.racn~. mining arcus . .tc., with n great deal of control levelling for the F.rlllle; 
admini"tratin' !\s~istn.llce nnd officcrs Itrc ai ... o gi\'en in nid of the rcnnue 
sllr\'eys of \'nrious Provinces and State·s. The Printing OtliC'es 00 much work 
for other Go\'ernm('nt departmfnt~. !'iuch fiS printing l"pecial map,:;. illnstrntiom~ 
for Archeological Hcports, all diagrams for l'IHcut!), &c, Thc lInth!'nlRticnl 
Instrument Ollicc givcs \'1l1uable nid to nil GO\'crnw<'Ilt d('l'nrtlllellt~ by OInin· 
t;dning n. hil:h ~tatlllar.l of im:tmmental equipment. espcC'il~lI}' in conne(,tion 
with optical 'work. anfl by the manufacture aml repair of hiRh,c1a!>~ instnullcntt:
which would otherwise ha\'c to be imported froUl abroad. 



.1Iili/fiTU. tfr. The d<'partlu£'nt is also re~ponsible (or all survey operation! 
rt'l)tlircd by the Army. ana hAIi been rapidly developing measures to meet the 
gr<>Btiy incrcliserl complexity of modern military requirements, especiaUy in 
ronu(>(."tion with air-surn'Y' In '''iew of its high military importance, air
!lnrnr work for vnrious civil purposes is receiving all possible enco"rQgc
m(>nt and n~~i5trlllCE:'" while th~ lllh-'lit methods of stcrcoophotogmphy nrc being 
!ltudi(·d e:o:pcrimcntnlly, 

Admi,lI'stratioYl i~ by the Sur\,cyor Gencral under the Educo.tion. }lco.lth 
and Lllfl(is lJepIlTtlllcnt of the GonrIllllent of Indin.. The Headquarters Oflice 
i::o nt Culcutta under till' Ai:li:lj..:.tant Suneyor Genel'al. and there arc seven 
I )ir('('tor!l. one for ('nch of the ti "t, ~nn-ey Circles into which the country is 
(lidded. one for the Geollctic Bmu('h ut Dehra Dun, and one for the Map 
Publication and other technical otlic(>s at Calcutta.. 
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SURVEY OF INDIA 

GENERAL REPORT 

1929 TO 1930 

From 1st October 1929 

To 30th September 1930 

INTRODUCTION AND SUMMARY. 

1. Annua.l Reports are published iu three separate volumes 
a8 follow8:-

Genm'ol Hepo1't. 

Geodetic Repol·t . 

.I[ap Publication am' O[iic'! Work Report. 

The nre:t twO are for the survey year ending- 30th September ~ while 
the last is ior the financial year up to :nst Jlarch. 

The .1["1' Pu.liiicaiio1] /1.'1'01'/ contain, "II the IX])EX ~IAPS ,ilol\'ing 
the prc.gress of map publication on all st'ales: with reports on plliJIil':ttiOIl 
and if'sues: printing and drawing, and of :o:ueit otiices a8 the lbtlll'mutical 
Instrument OfIict.': which have to conform with the financi:ll Yf..:'ar. 

The Geodclic R,'!'o,'! includes full details of all scieniitic work. 

This GC1Ic'/'ni RJ'/wJ,t ouly gives brief abstrac'!s of the abo\'e ('~'ide 
Au~tracts II and III ill the Table of COlltents)~ but gives cOlIlpiete 
reports of the suryey operation~ of the or1iillary th:ld parties and 
oetacilment:o. Abstracts I and l\r (-ridf!- Table of Contents I sllllllllarizc 
these latter rt~ports and enable the read~r to look up ~t1Cil portion~ as 
may concern him. There i~ one IIl!1ex ~Iap at the elld~' tibowill,g the 
progress or lIloat'l"u topog-rapilic;ll sl1r\"t~ys and cOIllpilation. ~lap:o" of 
SOrts are of conrse :lY:lilable for all parts of the Indian EUlpire. but 
some are \'ery old~ and all pre"iou::; to I!·!O:j were b!l~ed on the old 
)on~tude of IS}.,. I:which was On:r ::! miles OUt I, and are exeiuacfj irom 
the Index )Iap. 

2. General. Brig'l"lier R. H. Tbomas, D.~.O., held the po,t of 
Surveyor General thron,ghout the year. 

The post of Assi,tallt ;Sur\'eyor General was tilled by lbjor Kenneth 
llason, 'I.e., R.E, upto 4th De(,~Ill"er la29, ,m,l afterwards hy Lt.-Colonel 
C. M, Thompson, LA., upto 4th lfay 1!);IO. and ther~aft.r by Captain 
G. H. Osmaston , ~I,C., R.E. 
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3. The total cost of the Department for the past financial year 
endin" 31Bt lInrch 19:30, as compared with that of previous years, was o 
as fol1ows:-

1927·28 

Rs. 

GroBEI actual cost 58,29,630(a), 

Deduct receipts and credits ~3,2.J.,736 

Nelaclual cbarg •• ... 1 35.04.894 

1928·29 1929-30 I RElIARKS. 

Rs. Rs. I 
63 3"" 6·lfb! 6061645.' (II) I II C 111 din IZ' 

, I, ,j " R!I. 3,5:;,100 
for l::n[!'li~h 

25,34,105 ,24,79,158. Charges (High 
Commiesioner ) 
on StOrt!!, nnd 
los8 or gain by 
eJ:chuge. 

! . __ a~) Including 

I
Rs. 4,4'1,626 

38,03.546 : 35.82.487. for do. do. 

• These figures are not final. 

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

4. Organization. The whole area of India and Burma is divided 
for the purposes of the Sun'cr of India into five Circles. The limits of 
these are shown by blue lines on the index lIlap at the end of thc book. 
In order thllt ch'i! administrations and the public IllUY knolV which Director 
to address on survey mutters, a list of Provinces ano States comprised 
in each Circle is given ill the loo~e slip contaillill~ Surv('Y X otices. 

The recruitlllent of two technical ollieer. frOIll England for the Brush 
Drawing und Ellgra\'ing Sections of Xo. 1 Drawing Otfice, to wilich 
reference wus mude in l",t year'" report. was d~ferred in view of the 
High Cowlllissioner's .Iisinclination to send out newly re"ruited officers 
during the hot weather. The situation ha5 since entirely altered owing 
to intimation bllving been received that the Ordance SIIr,'cy had discarded 
brush drawing. The whole question hat! according-Iy to be reconsidered 
and it has been deci.led that Engraving work should continue and that 
two engnl\'ing experts should be recruited, aile preferably with a 
knowledge of pell work. 

NOB. 22 (Hh'eraill) alUl 2-l (:;ind Heriallglllatioll) Parties on cOlnple. 
tion of their progrllnllne wcre disbanded frolll ht .Jllne 19:10 and 1st 
October 1930 respectively. 

From the same dah' the designation of Xu. 2:~ Party was changed 
from" Rectangu]atioll" to I. Irriga tioll Sm-w-ys", 

Under the or,lers of the Govern, .. ent of India. the Forest ~Iap Ollice 
hus beeu re·placed \1llder the exel'utive control of the OtJicer in chaTtre 
of No.2 Drawing Otli('e ano );0. ::w F'ol'e~t and CUlltolllI1eut Ottice h~s 
been renamed "Xo. 20 Party ~ Calltollillellt~)", Thi:; Parh- was tranH
ferred from the ulimillil"tr;niYI;! control of the Director, t;eocletic Bl'311rh. 
to that of the Director, COllt!"al C'i .. ele. fro", the 1st April 1!1:10. 
. Th~ tempo~ary exccuti\"t._~ charge of Oltiecr in Char:,.te, Map Publica

bon Ollicc, winch was created for 1I1r. E. B. West was abolished with 
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eflect from the 5th January 1930, Oil hi. taking over charge of No.1 
Drawing Ollice from Rai llahadur P. Ray. 

5. Notable events of the survey year were as follo\\"8:
B!"ik,." n"", l',·oJed.-At the requl'st of the Goyernment of the 

Punjab the survey of the area cO!lIl1lallded by the Bhakra Dam Irrigation 
Project has been undertaken. The work which will take about 12 years 
to complete inc1udes:-

(u) Triangulation and traversing- for the domarcation of 3,000 acre 
rectangles with permanent lllark~toues. 

{b) Further demarcatiou down to 2.5 acre rectangles with smaller 
lllarkstones. 

(c) Levelling a!HI publication of 2,; acre spot height charts on the 
scule of 4-inches to 1 lItile. 

(,/) ~pecial topogTaphical survey on tho scale of 4-inches to 1 mile 
and pUblication of the Ulaps with contours at vertical intervals 
of a foot. 

The project itself involve. the construction of II dam 500 feet high 
on the Sutlej at Bhakra, the storage capacity of which will he over 4! 
million foot acres of wat"r, the ellui,-alent of a discharge of 12,500 cubic 
feet a. second for six months. The wilter will Le utilized in illcreasiDO' 

. R 
the intensity of irrigation on the Sirhilld and Western Juntn" Canals nnd 
extending the irri.~atioH from tht·se callaIs up to the physical limit of 
command from De!hi via Hi~~ar to the limit of irrigation from the Sutlej 
Valley P,·ojec!. The are:! C"11llllU!Hie.] by the Grey Canals not already 
absorhed in the Sutlej \"allt·y Project will he converted from inundation 
into non-perenuial irrig<ltiou. 

The total area in which it is hoped that irrigation will be efrected 
under the Bhiikra Dallt Project is llearly 12 million acres and into 4! 
million acres of this area, irrigation will be introduced for the first time. 
(p.49). 

Bound",'!! S,uTey.-Lieu!. D. R Crolle, H.E. was deputed to settle 
" numb"r of boundary ui'putes between )Iantii and Suket States 
(p. iH). 

J[am,euv/·"';.-Detacltlllcnts frollt E CI)lllpany took purt as formed 
military units with Western COlllmand )lall,,:uvres between 16th and 
25th October 1929. 

The only tactical wap used on lllalllJ:!UlTCS was a one-inch map pre
pared hy E Company from Air plwt<.graphs taken hy the Royal Air Force 
durin1,! July and Aug-ust I !):.W. 

E COilipallY c;lrri~u out lUilit:lry training' CrolU .June to October 1929 
in eo-operation with the li,,'y"1 Air Foree and the Ruyal Artillery, and 
with the 2nJ. IndiLlu lJiviHiou dllrill~ the ,,'l':o:itL'ru COllllllaud exercises. 

The training embraced tlw subjects which would form the work of a 
Sur.-ey Company in war and included rapid triangulation, artillery su,·,'ey, 
air survt·y and the rapid compilation and rep"oduction of .. map_ 

A full report ou the abo\'O by 1!ajor E. O. \rheeler, M.e., R.E., is 
heing puhli5he.1 a5 a Special Publication. 

Para .. ; of the Special Di,trict Order hy )["jor General J. W. O'Dowda, 
c.Il., c.s.l., C.M.C;., COlllmanuer, Baluchi,tilll District, dated the 26th 
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Oetnher 192!), re~arr1in~ the mi1it;lry traillin~ in E Cumpany, is reproduced 
below:-

"Tlw UClh·rnl (Hnter COlllllLlIllling--iu-Chid il:i "ery glad that it 
was pOt;Hihll' ill th,-':-;!: e~(!rl'ises to g~\'e ~o. 2 Illi~iall ::;urn:y 
COlllpallY Ull opportuliity for carryl,ng out PI'IlC'tll·.ll work l.ll 
till.' ti~hl awl he congratllLlte~ the Ulllt 011 the results of tht'lr 

Ill'tidtics", 
A rida.illilell! "I' :\0. Ii) Party (Air t'urvey) participated in the 

XortlieJ'1I ('t111l11lilJIII H . .A. Concentratioll at Hatti in l"ehruary 19;{O and 
a illIte h,' )Iillor \\', .J. ~orlltall) ~I.(,. ILE., Oil a strip lliap prepared hy the 
dda('hlJl~lIt i~ heillg- p"l,lish,.'J as :1Il nd,iellllull1 to llajor \\'heeler's report 
011 lIIi1itary trailliu~ ill E Company. 

})I'IHIfoliuu f!l (~(ii"'·i·S:-JI:I.ior K. )Iason~ M,e" IU,;, and Mr, B. L. 
l:1I1:ltee, ll..\" (C:llltah) llttelltled as deleg-ate~ the 4th Gt'llerni Asselllhly 
of tI .... Jllternatiun:ll rllinn of lieu,lesy :Iud (;eophy.ics held at :;toekhollll 
in An;:lIst J !I:IO. At the first plen"ry """sion of the t:nioll, lndi,,'" 
:l!lmi:o'siulI as a NPparate mlit tn the l~nion was proposed and carried 
unanimous) ,', 

)1:'jHr \,',.J. ~orlllall, )I.e.~ I:,E-~ W;IS deputed tt) Olttend ns a repre
~clltati"e uf hulin, the Inter'national Congr(,H of ~urverors und the anI 
ITltl'rlwtional ('ollgTl:':-:S for Phot(l~.!T<lIl1ll1t'try held at Zurich in ~epteulber 
I !I:W. 

",;,"j,(,,1'/lfiutl :-'l'hc tinal results of ])r, WilliulII 1~ilchllel"8 tl::;tro
lIollli('al pnsitit'lI~ ur points olH.';(·l'ved by him in Tibet and Chinu in 192u
:2 j Wl~re J'cc·eiH'd. 

I(hllll ~lIhiiJ Arl'a" 0,,1 "han rejoined A COillpallY in Xovelllber 1929 
till I'l'turn frolll !It'IJllta tioll with the ris:;er expedition to the Karukoram, 

;\ hri('f ro~ulllc of tIlt:! exp~ditioll iH g-i\'l:'Il helow;-
])urillg' .Junt· and .Jllly the g-n},lt glacier tributaries of the Low~'r 

~illchell Oiacit.·1' anll the !iirlc \'alleys .. nd glaciers of the 
l'pper :\uhra \"all,·y were Hplore,1 alld lIlapped. The ex
p<'llition then lTO~~{'d tile Saser P.uss, explored nnd sun·(·yed 
the \'<llIt·\·~ or the l'himshin .Jil,,-,, and the Tutthtno Zarpn • ~ M 

Lllll).(P" whi"h ,Iraiu the ea.t side of the Xllhm·:-;hyok W .. (or
!'hcd, Later the sourcc' of the ('hip-t'hap au.l the neighhour
IlOn.l ,If the Kara.i"~h Pass ,,,101 the upper K"ra·k,,,h River 
\\'~r~ \'i~itt'd ilwi sUI"\"t;,yed_ The total uutturD of the KIJall 
~nhih was 2,;{()o sCluan:o mill's of ~. ineh :st1r\'~v in K:? workinu 
cby"" - ~ M 

Thl' I'X'lH"'~itioll \\":1:-; tc'IH"llllped n lIIile~ Iwyoud the l1p~tl'l'alll cud of 
t!11.: KlIlIlllall Lake (and 1!1 Illiles 1'1'0111 the dalll) when the 
~hy(lk dalll 111l1'~t at.!) A, ~1. on AU),!l1:-.t l.ith; illfurnmtion 
W;IK ~e('l'i\,t;'\l hy tile l'xpt'tlitio,tI that the lake wa~ l.ntirely 
elllpttp'(,l, Inn. that the hr(',~ch lS n,lrrow and there is every 

, rrnhnblhty pI, the hreach hemg l'losed ng.dll during the winter, 
_ ~llrn~yor :\11111:111,1111",11 Ak~'<llil ',\-as atiarlle.l to the \,·is~el' Expedition 

1I~1 It ... r:·turll t~l ,IlIIha 11'\)1Il rnrklSt~ll! :lnd carried Ollt slirveys in the 
I Pp"r :-;hy"k \ "I,,·y. 

_X, Ir, ,F. /J"III';II"f',_ -Furth.-r ~lIl'\'l'y:S in tribal t..'rl'ittll"·, Hazara 
district, hare lU,'Cll ulldt·rtaken by A Company, aUli the ~ur,~ey of the 
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Black llollllwin, which had not been visited since the expeuition nf 
1888-91, is 1I0W nearly complete,1, 

Surveyor Xarayan Sill~h of Xo. 11 Pill'ty again accompanied the 
Ci\'il Ottict!1' 011 an eXpl',lition :\Il1ong the ~iigii Tribes in the unnd_lIlinis
tel"ed territory to the X('rth of Burmil Ip. ; .. ,. 

Ad ~·e'llllue.s wml L'afluult i"~.-The Officer in Charge of X o. Ii Party 
haR reported the followin~ inci,lent:-

On the bt )Iay wan while hathing in a ti,bl rh·er in the Tanjnre 
,Ii;!rict a surveyor Was swept out of his depth hy the ti,),,1 
em·rent. )Ir. S. It Kelkar percl'iving him in dillienltie. went 
to his res('ll~ ut cOIlHiderahle perl':'ollal risk! and his prompt 
alltl g.:tllant action unduubtedly sa\"(:,d the sUl'n:yor's lif~. 

A very regrettahle acrident occurreu ou 22u<l April 19:)0 on the 
roatl betwCl'n Jandola and Khirgi in tiouth \Ya1.iri6tan. A lorry contnin
ing sm·en khalagi. of Khau Hahib Afraz Gill Khan's 8<IU,ul, TllIl off the 
road about 41 miles below ,Iandola an,j falling UOWD the steep hill ,i,le, 
was wrecked 50 feet below. 

Three of the khalasis were killed and the remainder received more 
or los'!; serious injurieH. 

1'he ;.l/ut/",:-,;u.tf i"ttl Inxtl'ttn"''Ilt U.zP,·e (Oarried out special repairs to UD 
Air Pollution Apparatus for the Calcutta ::lehool of Tropical lledicine. 
It carrie •• out experiments on the testing of lJIirrOfts for sextants, and in 
stainless Htc~1 for making Quintant lIlirrol'~. 

About the beginning- of January ID2D the ~lathematical Illstruulcnt 
Otlice de::;iglll·!l and liIade up for the Otlicer in l 'harge, Bacteriophage 
IlHluiry, Ilankipore, for experiu.elltal work on Cholera, three .mall 
Ampoule filion; which pl'o,~d a cOlllplete l'i\l(!CCS$. Three lar:!e int;trulIlellts 
of the salUe nature were nlilde up ami supplied iu Juue last to deal with 
po,sible outbreaks at P,ltna. It is understoo,1 that these have greatly 
facilitate.l the work of the Bi.I("t~riolog-ibt in rhnrgt'. 

iJi.tijlU",i"hc.! vi,itors.-H. E. :':ir William MalcollU Hailey, M.A., 

(j.e.I.E., K.C.H.r.~ J.C.S., Governor of the l7n itcd I'rOyinCeH vif;ited the 
Geodetic Br,"I(·h Otlice, at Dehra INn on the :lOth Odober 1 D2fl. 

6. Appreciations.--The followiul-( is all extr,,,:t frolU 1\ lotter 
from the ~uperintending En:!inecr, Xcw Project, Irrigation \Vorks. 
I1unja h in connection with the cOlllpletion of the Haveli Im!,{ation 
Project SUT\·eys:-

"I have the honour to ("XI-H'CSS III)' appr(·(.'il\tion of the HueC-CSH of the cndcuvollrs 
or the Gc()ddi(~ Bl'IllJ('h to cxpcditc the reproduction of the Unnli Hhcch. 

The whole of the RUr\'CY Hht'l'ls han! 1>N'11 wounted ill !'trips ll11rl studied in 

detail by mi', and 1 ha \'e fuund no voint 011 which an)' critichnu could 
be raised. 

J would also express apprccil\tion of the Wily in \\'hich )Ir. Simons. Otliccr in 
charge No. 2:-l rarty. has C!lrricd out the survey work in close eolla.born.
tjon with the Irrigation Departmen.t so as to h8.\"c produced mllps which 
show all the infOl1lmtion rf'quircd in liuch a satisfactory mnnner," 

The Deputy COllllllissioner, Haziira District, Xorth-West Frontier 
Pro,·ince expressed his keen appreciation uf the work doue hy ~Ir. )[ohd. 
Asialll iu eill ... "i"" Ollt .UTVe,'S on the Eastel'll slopes of the Black 
)lolIIlbin au:.l" of ~Xan:.lihar ,;nd Thalkut in trihal territory <llIring 1929. 
Political relations were very uncertain but lIr. lIohd. AslalU paid vi.its 
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to .","eral of the leadill~ chiefs. which led to a friendly understanding 
heing estahlished, and en "hied this 8urvey to he carried through 
SUCCeSHr ully. 

The .enices of Lieut. D. old\.. Burn, H. E., and )lr. Uhirag Shah 
(Upper tiuhordinate :;el"\·ice) were .parially commended fur their excellent 
work triangulating in ChitTai ,luring 1~12D. These two officers established 
.tations allli cllrried out obsel"\'ations "uceessfully at great altitudes and 
uu(ier vcry Heverc weather conditions. ~e"eral stations were over 19,000 
fcct, and OIl more than one oc("a~ion owing to bad weather several nights 
Were spent clo.e to the "ulJlIlIits before the observations could be 
completed. 

The Director, Burma Cirele, received from the Officer in Charge of 
the ~iigii Hill. Expedition II warlJl appreciation of the services rendered 
by tiurveyor ~arayall tiingh, who accompanied the expeditions during 
.caBOllH lU2~·2U and 1929·:30. 

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

it'li S,lhib '" ~Ir. Amftl" Krishna ltIitl'll. 
8. Personnel.-Casualties, retirements and recruitments were us 

follow.:-
CI"," I (J.di,""·' :-~lessrs. C. E. C. ~'rench, B. M. Berrill, and Rai 

Balmour P. Itoy retired. Rai Sahib D. R. Verma was superannuated. 
Lieu!. D. )lcK. Hum, ILE., reverted to military employ. 

lIIajor W. E. Perry, )1.('., R.':', has been permanently transferred to 
the Security Printing-, India. 

Lieut.-Cnloneb Couchman, ~I.c., ItE. and Hamilton, D.tS.O., H.E., were 
confirmed n~ Directors. 

Dr. deOrnall' Hunter, SC.H., 1I.A., F.IUH!.I'., was appointed Director 
(temporary). 

Captains Heaney, ILE., USlllaston, )I.C., R.E., .Major J. H. WilliaDls 
1111,1 Messf'. H. B. Simons, r. W. Morton and E. B. \rest were confirmed 
as SlIperinten,lcnts. 

Captain lJomfor,l, ICE., was appointed Superintendent. 
Lieut. R C. X. Jenne}" Il.E .. ,~a" appoillted to the Department. 
CI"," II (!II/('ers:-.~lossl' •. ~. R ~lazl\lJIdar, R K Saubolle and 

'1'. ~'. Kitchen retired. llr. P. K. Ghosh, II.A. (Culltab) resi:"ned. 
Mr. U. E. R Cooper di.,1. ., " 

Su"en cilwlidatcs wcro a ppoin ted to Class II t'5en'ice and posted to 
tho Guodetic BrulH'h for traiuing'. 

C'},}'",' 8ul,o/'diu,t(f' (~lii('('I'.>I:~K. =::i. Hayat ~[ullaIJllUl.u), R. S. Jautnu 
Pr.umtl anti llet\~n3.. :llukullIlaltunda Aeharya tlllli EaJlu Bam retired. 

8ix probatiullers Were coutirlllcfl in their nppoiutmcnt:--. 
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9. The prime outies of the Survey of India are geodetic, topog-ra· 
phical nnd geographical, but the department is also develuping co·operatiOIl 
with local survey agencies, with a view to Illutual economy, and is now 
doin~ a considerable alllount of m.iscellaneous outsitle work on payment, 
besides advising anll assisting Provincial Go"et'null'llt~ with local and settle
ment surveys as required. The following' abstr~tct shows the n:lture nod 
locct/e of the field operations actually carried ont by the Department during 
the past year, grouped under the following sub·heads:-

Air Surveys. 
Exploration. 
Topographical SUr\'cys, 
Forest Sun'eys. 
Cantonment and City SlIl'YCY5. 

Cadastrnl Sun-oys. 
Railway SurveYfJ. 

Riverain SUl"\·cys. 
Boundary Sllrveys. 
Geodetic. 
l"ro.lDc~·ork. 
Le\'C'l\ing, 
)[iscC'llnneoll!O, 
Training. 

10. N. W. F. Province, Kashmir and Jammu, and 
Gilgit Agency. 
Air 8un-rys in Dir, ~\\'iit and Chitral A)!"ncy, Orakzai an.1 Tiriih ond 

Kohat district. Corrections to published .I,eets by air survey in 
Peshawar (p. 4H). 

Explorations in the l'pper Shyok Yalley. Kashlilir Shte (p. 441. 
l'opo,t'J"((phicul surreys in Hax,lra district, :lll17.ati:ll"u\liid (li~trict (Knsillllir), 

Tribal territory and Jlir, ~\\'iit aud Chit .. ,il A)!ency Ip. 451. 
Franteu·o,·k. Trian:,rulation ill "~a7.il"it'tiin and Chiliis (p. 45 J. 

11. Baluchistan. 
1'opo,qrapkica,-i SU"JTr.',s in KaHil State (p. 47 I. Hovision of I-inell sheetf; 

in Sibi, Quett:l-Pi8hilJ~ Loralai and Zhob dhitricts as regards ronds 
and railways Ip. 47\. 

Pl'ameu'orh. Tri:'lllg"ulatioll in Kaliit State I p. 4- i I. 

12. Punjab, Punjab States and Delhi. 
..4·i., su.'t·,,!!S fur correction of published .heets in Attock (p. 411). 
'l'opogrophieol $llr~·p!lS in Lahore. Fero7.epor~. AlHrit~ar. Hawalpindi nod 

MU7.atl'.rgarh di~tridS (p.p. 45. 50). 
Oity sl.rve!l". He\'isioll of Delhi (iuide ~Iap (p. ,:;4). 
/Jonnd",.y ",O'/·Pys in Mandi and Suket States (p .. ;1). 
Frttll~ew(Jl'l.:. Tra\,p.rsing in .JiI<lIl;!. ~Iultiill, Lyallpllr and lIontg-olJwry 

districts (p. 4-!-). Tri.~ngulatioll in His!":iir di~trid and in Patiala 
State (p. 49). 
Tr.l\'ersing and Rect:ln~lllution ill Ferozepnre! Hissiir. Lurlhiuna allfl 

llu7.llflilrgarh ,Ii:-:triets. and ill Faridkot. Kalsi" an,) Patiala ~tat"f: 
(p.p .. 49, 50). 
l('vdli11fl. lli~h precision levelling from (;hakkilf to Sarg-oflha and 

back, and from ~argo,lha to Jh;ln~ (p. IS). 
Tertiary levelling in )Iuzatlargarh district (p. ;;1). 
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13. Rajputana Agency, Ajmer.Merwara and Bikaner. 
l'Ol'o.'1,'upitical 8tLrl'e!lS ill Ajrner-llerw.ilra Pro\'ine~ <lno in .J;.li~almer, 

.Jodhpur aud KiBhangarh States (p. 54,. 
Framework. '1'rian~.'ui:ltion ill Jaipur and .Jo,lhpur :;'ates I p. 54). 
ll'1.1ellillq. Hi~h preci~ion le\'C'lIin~ frol1l Bhopal to Xasir,lLiid~ awl from 

Ba;oda to Marwar Pali (p. 14). 

14. Central India Agency and Gwalior. 
Ai,. S"""'!! of In,lore City (p. 54). 
1'0po!/"uj,hicu! Hit!'!"!!" in Bhopal ,m,1 Ton k Shlte,. Bhopal Agency ami 

Gwnlior State (p. 55). 
}'Tarnework Triangulation in Hewah ~t.nte (p .. 57). Trnversing in 

In,lor. City (p. 55). 
l~e1.'flf in!}. High prerision le\'elling from Gw:dior to Jhaw~i~ Bhopal to 

Dewiis, Hina to Bhopal, and Bhopal to Xa.iriibu.1 (p. 14). 
Mi8Cd[ulI,olt.. Sur\'ey of Raisen Fort and 1';,1nchi Tope (p. 62). 

15. United Provinces. 
T"pogJ'al,hic«1 "!1'VPY8 in MirY-Upar district (p. 5U). 
PloamewO}'k. Tra_vcrsing for Ail' ~un'eys in ~itapur and Bahl'aich 

.Jistrict. (I" p. ;'9, 6U). 
City 8.trv'!ls. Ue\';sion of Bellnres Town Guide lIap (p. 5(i). 
/,(,l'elll"!1- Hi~h prerisi(\u leveJling from llnssoorie to ])(>br.1 Dun, 

:-;ah.lranpur tn ~lor;l(liibliIL .1I1ansi to Billa and (;walior to .JhanHi 
(p.p. 14, 15). 

16. Central Provinces. 
'J'opoflraphit'al SUTt'''!18 in Bihlspur diHtrict und in Korea, Raigarh, S"kti. 

:,;urguja an,l t'tlaipur Feu,latory ~t"tes (p. 57). In Bastar ~t"te 
(p. 61). 

Geoddic. Gravity at Chand" (p. 14). 
Pl'ff)Ul'lI'fH'/(. Triangulation in Biihi.~hat, Biliispur ;111/1 lfandla distrieb 

"n<l in JUNhpur, Kawnrclha ilud :--:'urguja Feudatory States, and in 
Bastar ~tate (p 57). 

!,rt·ell-ill!l. Hi~h prerisioll 1f'\·~lIin:.! from .Jhallsi to Binil, and Bina tn 
Bho!",1 (p. 14). . 

17. Bombay Presidency, States of Western India and 
Baroda. 
7'oJlo!l"~'I''' ;""/ S!' rl'~!I" in J>1'iir~'iir an,1 X orth K,mara districl. (p. 63). 
G~O/lf>/tc. Gravity III Poona. Sholapur. Bij'ipnr 3nfl Dhiirwilr districts 

(p. 14).' 

Frrtm~II'()!"'" T!ian~\llation in BelgauIH, Bi.inpul', Dhiirwar, Xorth Kanara 
dlStrlcts. hnlhapur on,j :-;'II'.lllur States, and ~outhern Jfariithn 
.Jiigirs I p. 0:1) .• 

Traver~in~ nnd He('tanglllntiOIl in Lurkanll, Htlkk'ir l'h pc k 
d U ~. I~' . 1" . . ,ar .lr ar 

'~" ,,!.'per, 'Hn,. I rontl,:r.' 18Ir"ct' '~Il,1 III Klmirpar Sta te ( p. p. 51!, 59 ). 
'I""" In!1~ I,!! I P~l'hl.on o\'~lIl11g' from Baro,la to lliir\\';il' Pitli, and 

Dew"s to ~Ih"s\'ad "H' Ilhul!" (p 14) Terthr"1 II' . r - k-'kk '1'1 \,. k '., . l've mg III .. Ilr -ana, 
!:iu' 'ur, ,"r ar 'ar Illiel Upper :';in,j ~'l'olltier I' t . t d KI.·.· 

St t -u -9) , IS r,c ., nil l.ln-pur B e (p.p. ao, ~ . 
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18. Hyderabad. 
Topogrttplticnl ••• rvP!J' in the Karirnnagar and Warangal di.tricts (p. GI)' 

in Raichiir district (p. U:ll. ' 
Geodetic. Gravity in Rai('hiir, Gulbarga, Hyrlerabad and Karimnugnr 

districts (p. J 4) .. 
Jlti.edlaneo1ts. Survey of Gulhar)!a and Warnngal Forts (p. (2) .. 

19. Mysore. 
1'opouraphical 

(p. 63). 
s1uve!J' in Chitaldrug, Kadiir and Shimo.,.,. districts o 

M·iseellwn eous. Estate surveys in Hassan and Kadiir districts (p. G3). 

20. Madras Presidency, Madras States and French 
Territories. 
1'opog'rapltic(!1 B1''r1'eys in Ganjiim district (p.p. 67, 68); in Gnntiir, Kistnll 

and Vizllgapatam districts (p. 61); in Bellary district (p. (3); in 
South Areot, Tanjore and Trichinopoly districts and in Pondicherry 
and Kiirikiil (p. (j4). 

Geodetic. Gravity in Bellary, Anantupur, Kumool, Chittoor Bnd 
CUddapah districts (p. 14). 

F"",nework. Triangulation in \'izagapatalll district (p. (2); and in 
Salem, South Arcot aod Trichinopoly districts (p. 64); in Ganjiim 
district (p. (8). 

Jlfisccllnneous. Estate surveys in CoiDlbatore and Nilgiri districts 
and Travuucore State (p. 64). 

21. Bihar and Orissa. 
Topogrc'pltic«18It'rveys in Paliirnau district (p. 56); in Cuttack, Patnn, 

Gaya, !)Ion~hyr, Hnziiribiigh, Snntiil Pargnnas, nnd Puri districts 
(p.p. 67, 68) and in R,'npur, Athgarh, Baramh:l, Hindol, Dhen· 
kiinal, Khandpara, Narsinghpur, Tigiria, Daspalln aod Nayagarh 
States (p. 68). 

Forest s,trveys. Several Government reserved and protected forests io 
the Puri .'orest Division were iocluded in the ordioary survey 
(p. 61l). Special 4·inch boundary surveys in the H07.ilribiigh Forest 
Division (p. (7). 

Framework. Triangulation in Angul and Purnea districts, and in 
Rairakhol, Son pur, Athmnllik, 'falcher, Bam], Xarsiughpur, Khan!l· 
para, Daspalla and Xayiigarh States (p.p. 68, 70). 

Levelling. Secoodary levelliog for E. I. Railway (p. 77). 
!J/iscell«neou8. Survey of Cuttack Buddhistic Caves (p. 68). 

22. Bengal Presidency, Sikkim and Nepal. 
TOJlO!lraphical 8!<rve!Js i~ ~irbhiim, ~l1rdWiin, .Bankura, Da:-je~liog, 

Jalpaiguri, Rangpur districts (p.p. 6., 69), and m Cooch Behar State, 
Bhutiin Sikkim and Nepal (p. 69). 

Forest su,..,;ys. Several Goverlll~~n.t reserved. forests i,:, Buxa, D~rjee. 
ling and Jalpaiguri Forest Dl\'lslOns Were mcluded III the ordmary 
survey (p. 70). . . . 

Oity surveys io Calcutta IDcludmg Howrah sod Dum·Dum (p. 68). 
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Geodetic. 2 Statio", of Primary triangulation were obser\'ed in Chitta
gong (Cltittagong series) (p. I-H. 

Frarnr,worJ.·. Trian~uliltion and Traversing ill BirbhullI! BurdwBll. 
Bunkllra, Hooghly, .Howr;lh~ )Iurshidiibiid, J)ina.ipur~ .Jalpaiguri, 
D,,~jeelillg, and Chittagong Hill Tracts district, (p.p. G7, 70): in 
Tripura St:tte, BhutaIl, Sikkil11 :tn,] Xepfll (p.p. GO, 70). 

lJf?l'cIU'tlU. Levelling ror topo~raphical ~ur\'oJs in ~riJnap()re ('listl'iet 
(p. 67). 
Secon,jary le"elling for the E. I. Railway an,1 for the COllllni,"ione" 

for the Port (If Calcutta (p. 77). 

23. Assam and Bhutan. 
f'mmewo'rk. Triangulation in Ciichar un,] Lushui Hills districts (p. 70). 

24. Burma. 
ToporJ"'phica/ 810't'e:," in Bas"eill, Cpper Chindwill, Henz",]", Inseill, 

Kathu, ~la,uhiIl, Minim, ~[yitkyilla, San,1oway, Thul'ra\\'addy and 
Thuyetmyo district., and in the Xiiga Tribal area. (p.p. 71, n, 74). 

Pores! surrey" in lIami Division of the Xorthern Forest Circle and in 
the Upper Chindwin Division of the Chindwin Forest Circle 
(p. 75). 

G"udet i,·. 15 Stations of Primary triangulation were ohsen"ed in the 
Southern Shan States. 01on~ Hsat aud Great Salween Series). 
(p. 14). 

F,.a.nH!'l.t)url~. Triangulation and Traversing in the Upper Chindwin, 
Henzada. )[yitkyillU, Pegn. Prol11e, Tharrawu,1dy. ThayetUiYo and 
Toungoo districts. (1"1', iI, ia). Trianguj"tion in Chin Hills 
(I" 70). 

,II i8eel/ulleous. 
(p. 74). 

Special survey of Rubber Estates near Rangoon. 
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H.-ABSTRACT OF GEODETIC OPERATIONS. 

DIRECTOR :-DI'. J. tic Ih:laff HlIllt"I'. ll . .A., ~.I> .• I", lost. p. 

25. General.-Be,irles ~eodetic work, tho Director, Geodetic 
Brauch, adlllini~ters the fullowing utllce~ at Dehra IHin :-.J..Yo. '2 Dra'l.ring 
O,!iif'(J, the FOI't'.'5t .J/(/P o.liice and the i-'IIIJiica.tIOIl ({I/(I Simoes qdl('e, 
wl","e work is reported in the annu,,1 Map Publication and Umee \York 
Heport; and aJ~() the following ~lIrn·.r operati01l8 which l1rc reported in 
oth~r parts of th~ Uenaral Report :-Len'lI illy carrie,l Ollt in aid of special 
engineering projects, "l-'ide para. 152; CUlttOlllitent ..... urveys (para. ~2); 
1'''''ini119 .~('''ool (para, ];3:3), 

Xo, 20 (Cantonment) Pa!'ty has been tmn.rerred to the Centra! 
Circle frolll 1 st April If):lO, 

26. Geodetic.-l'lll'ely geodetic "perations include miscellaneouM 
COUlputation:-; <lnd re~j(.';II'l'h, preparatiun aud publicutioll of records, obser
vatory work la,'itrOll()Il1ic;d, mag-Hetic, sei~lJlOlogical and Ilicteoro]ogicu]); 
importaBt :-;erics of triangulatioll: geodetic l('vdling, preci!Se latitudes, 
loll~itlHles, azillluths, und gra\-ity determinations: in all parts of India; 
awl predictioll of tides at 40 ea:-.terll ports between ~l1ez and Singapore. 

These {reo(h·tic ()pel':ltioll~ are fullY de:-:cribed in the Annual Ut.>-odetic 
Report of 7he SlII'I'CY oi India. Th~ following is " brief austract of 
the ~eodctic upemtio,,, descrihe,] ill the Geo<.letic Hep,,!'t for the cunent 
year, (VoL YI), which includes complete innex lIlaps and detailc,! 
results, 

Geodetic Operations for 1929-30. 

27. Observatory Section.-The coutinuou" record of the 
longitude of Hehra Dun was luaintained h~· hi-weekly observations with 
the beut transit, aud by reception of the Bordeaux and Rughy wire!e"" 
titlle-signalH. ~ince October lU~~). when u long-stalliling leak in the 
clock C<ll"e ,,-;\'" C'ol'recteci, the HieHel' cjo(·k h:lt'i been runllin~ \'cry 
:-;teilJily. .A Shortt clo('k hn~ been recei\"e,l a1\l1 in~ti\lJed in il tcull)t~ratur~· 
controlled cell, but it has not yet b<"cn put into regular operation, 
A portable wi.-ele~s receiving ~et, the ItP. 11 hy l\Iarcoui, h:!:; IJeen put 
intH re~ul;lr u~e, and i~ g-enerally fouh,l to ;::i\"e hetter reception than the 
Jar;!!! Sichlelh: I-et hitherto in U~e. 

A btitn,)c \":uiatioJ) programwe has heen !Slarted with the larger 
Zenith tele:-(·npc. wlwse foral length is 41 inches an41 whose aperture is 
a illCbc~, The pro,o.:r;llllluc is tlivided into a rllaill of (j groups of stars, of 
which two g-l'OUpS are oh:-ierved nIl each wnrkill~ night. At least 100 pilirH 
are normally ob~erved euch lJl(llltlL altholl;,:h the tnon:,(}on nmkes great 
ditliculties in July, Augu't and "'"ptemher, which ba,"e resulted in somc 
reduetion during thcf:,e Ulollths. 

The 2!-mdre ha..:c·1ine comparator ha::; been put into working order! 
and has been used for the standarolization of the ill"ar wires with 'Which 
it is hoped to lJIea~ure a hase at Ken~tung (Burma) during the sen son 
19;JO·8], The therlllllstat of the -i-nletre comparator has also been 
renewed and the cOillpurator i~ 110W tit fur use. Thi~ thermostl:lt has 
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been kindly designed and made by Mr. G. F. Wood of the Royal Indian 
Military College, Dehra Dlin. 

The standard tapes of the levelling party have heen regularly checked, 
IIn,1 the level. h""e been o\·erhauled. Several Hunter short bases have 
been standardized. Te.ts have been made of " Paulin burometer, 
two new hypRometers with very open-Bcaled thermometers, tbe new Wild 
type theodolite by Watts, and a similar theodolite by Cooke, Troughton 
RmI Himllls. The Dehru. ilH~trulIlellt store is now in charge of this section. 

'"he magnetic oLHcrvatory maintained its continuous record of the 
three llm.:.,rnctic elements. Preparations were made for the renewal of 
lield ohservation. at repeut stations in Xorthern India in 19:30-31, and 
for the po.sihle reopenillg of the Kodaikanal anc! Toungoo ohserv"tories 
in the fullowing yea,r. Investigations were made to disrover whether a 
proposed extellRion of the printin~ office with electrically driven presses 
",ollbl disturb the obserl'atury. It was concluded that it would probably 
not ,10 so, hilt that there is a small risk of the observatory h"'ing to be 
removell, if the extensions nre undertaken, 

1'he Omori Seismol, .... aph h". been in reglliar operation. Meteoro
logical observations hnve been made daily for the Meteorological Depart
lIlent throughout the year, and twice daily since November 1929. 

28. Computing Oflice.-The computation of tahles for use in 
connection with the military Lamhert grirl has contiJlued to occupy a 
l;lrgo 1l1l10unt of tillle. A series of 7 grid!'; has been adopted, which 
COl'er8 the whole of India and Burma, and tables lire being prepared for 
(I) the conversion of co·ordinates from spherical to rectangular, (2) the 
computation of triangulation in terms of the grid, und (:l) the plotting of 
thl~ grit! on maps with spherical gratieuIes. 'rhese tabJes are now nearly 
complete: they will be printed a. Part V of the Auxiliary Tables, bnt 
little progress has yet been made with their pUblication. The co-ordi
Jlllte" of :100 points in Wllziristiin ha\'e been converted from spherical to 
g'rhl, nn(1 several re'll1isitiollS for advance copies of parts of the tables 
have been met. 

The fig-ural adjustlilents of the secononry triangUlation carried out 
hy Xo. I:; Party in the North'\\'est Froutier Province in 1927-21l have 
heen complete<l aurl the positions of the stations have been recomputed 
,m the h,lRis of these adjustments. . 
. The .part of ~he new (;eodet.ic Handbook dealing with the cOUlputa

tlon of trlangullltlUn has bcen wl'Itlen, but not yet printed. Xew formula! 
lH'~'(> h~en 'lfillptc~l felT the wrighting of an~lrs, ano the computation of 
Illtltwlcs all(l IOllg'ltude:o;, for which new forllls huve \)cen prepared, 
. ]n (lrllt~I' to provide ,gUidance for rccollllais:omllce otlicers~ iovestiga

tl~ns. h:I\'~ ht.'~n IlHlCie IIlt,lI. tlw aCC'.UllIulatiOIl of error likely io aI'iRe in 
trlangul;l~loll figures of llitlerent kmd:o;, A rigorous solution of the 
r~ohl~'1U l~ .\\'el~-known. but it. is mllch too complicatt·rl for ge~er .. 1 use, 
I h •. ID\'eshgaholl h:~. heeu directed toward. the simplification of the 
filoluhon wlthout serIOUS lo~s of precision. 80 far .lS braced quadrilate
rals ure concerncll, some SlicceRs has been nchie\'eo, hut centred polyrrons 
)Ulve so far prove. I Ie •• tractahle. 0 

Solutions for a .tlln,lard)!;fIlvity formula, using all the isostatically 
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reduced ohserv"tions of which reports are available, ha,·. been taken out 
on the assumptiolls:-

(I), tha~ the axis of the spheroid does not coincide with the polar 
aXIs. 

and (2), that the Earth i. ten(lin~ to a tetraherlral form. 
Both the above assl1l11ptions are plausible on physical ~rountlH, but 

neither bave been confirmed by the solutions obtained. Xeither solution 
satisfies the data so well as a solution made on the physically improhable 
assumption tbat the Ellrtb is II three·axial ellipsoid. 

Four computers of the Frontier Circle hn"e been g,ven ahout a 
year's COurse of instruction. 

The preparation of Part IV of the Auxiliary Tables, which contains 
IiIbles re'luired in the computatioll of various geodetic operatiolls, hus 
heen cOlllpleted as regards the tahles re'luired for the computation of 
triaugulation, and this portion has heen sent to press. A sumlllary of 
all Iudian obsen'ations of the deviation of the vertical and of the inten
sity of gravity has been completed (it has been under preparation for the 
last two years), and will he puhlished as a Supplement to the (leolletic 
Report for 1929-30. The deflections are !(iven in terms of both tbe 
Everest and International spberoids, and the isostatic ,momalies are 
given wherever available. 

The following puhlieotions bave been seen through the press:
(rt) Geodetic Report, Yo!. V. 
(I» Professionul Paper No. 24. 
(,,) Geodetic Handbook, Cbapter I (Triangulation), ~'irst part. 
(d) Handbook of Topography, Chap. III (Triangulation). Hevi.ed 

Edition. 
The compilation of tbe Persian triangUlation pamphlets has been 

proceede!l with, hut none have yet been puhlishcd. 
24 Indian triangulation pamphlets have been cOlllpiled, mostly on tbe 

Bnrmese frontier, 22 new pamphlets have heen passed through the press, 
and 32 have been reprinted or reproduced by photo·,inco..:raphy. 

One levelling pamphlet ba. hcen reprinted, and two are under revi
sion. The data of a lines of primary levelling have been pUblished as 
.ddenrl" to existing pamphlets. 

The presorv:ltion and maintenance by local officials of protected 
triangulation stations and bench-marks has heen supervised. 

29. Tidal Section.-AutonUltic reg-i.trations were continue,l at 
the following stations:-Aden, Basra, Karachi, Bombay, Ma,lrus, 
Kidderpore awl R'Ul~oon. AutolJlatic rc~h.tration~ were rcsumc(i at 
TrincolllaJee anll Colomho on the an! Augllst 192~ and the 14th January 
1929 respectively, after the lapse of about aa years in the case of the 
former, and :l9 years in the latter. In adrlition, observations on tide
poles were continued ut. Bhfi.vnil~ar, Chittllg'ong, Akyab ilnd Pilakl1t or 
Deserte,"' Creek (Rangoon Hi'·er). 

The departmental inspection of the ti,);.] observatory at Ratigoon 
was carried out in )Jarch 19:~0. The ohseT\'atories at Karachi and 
Bombay were in"pecte,1 by the Port autborities concerned during' Xo,'
ember 1929 anJ )Iarch und April 19:~0 respectively. 

The tidal ob"ervations registered at Bassein during 1928 are being 
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rcduced hy the method of hurmonic annlysis, and are expected to be 
completed by October 1 ~'31). 

The preparation und pUblication of the first issue of the amplified 
Tille-Table" of the In,lion Ocean for 1931 has heen completed. Advance 
enpicH of tide·ta),I"" of certuin Indian ports for 19:n were prepared and 
deHpatehe,1 to the Hydro~raphie Departments of the Alhlliralty. enited 
~tuteH, an,1 Jupan by the end ot' December 1929. The prediction curves 
nf the -lO Illflian ports t'or the year 19:12 were run off on the tllle-pre
flictin~ machiue, and were completed before the end of April 19:30. 

ao. Gravity Observations.-(Xo. 14 Farty).-Observations to 
cletcrmine the force of gravity were made at 6 stations in the Bombay 
Preside "")" 10 stlltiollS in the Madras Presidency, 4 slations in Hyderiibiid 
~t"te, one station iu the Celltral Provinces, aud one in the United 
Provinces. 

Gmvity was markedly in defect lit atl stations. Considerable 
illlpro,oements in the proredure of observation have been introduced by 
Major E. A, Glennie, O. C. ~o, 1·~ Party, which ba"e resulted in more rapid 
occupatiull of statillllH. The U:-<e of the uverage helg'ht mup has also 
~I'eatly accelel'ate,1 the computations of the results, which were conse
'Iuoutly completed earlier than usual, afforuing .llajor Glennie the 
opportunity to do valuable resenrch work in connection with gravity. 

31. Triangulation_-(,",o. J.'j Party).-During the sea"on 1929-80 
No, 15 Purty hafl two Primary triangulution detachments in the fielU
~o. 1 \ Uh,eT\'er Lieu!. 1.)1. ('adell, R.E,) working in Kellgtun~ State 
l'OUlwctiug the Ul'eat ~alweeu ~eries to Siamese Triangulatioll, and l\~o. 2 
(Oh,erver Mr, Raj Bahadur Mathur, Il.A.) completing a link of the 
Chitbl~ong ~eries. and then observing the western stations of the Moog 
HAnt Series. 

Wcnther cOIl,lition" were dillicnll, an,1 the out-turn of work of ,",0. 1 
iJetachment fell fal' .hort of what was planned, only six stations Leing 
oh!oicrvecl. 

Both fll'tachlllcnt:; cOlllmenced work with \\'ild Preci::;ioll theodoliteti 
but ultimutdy fell b''''k on 12-inch theodolites by Trou"hton and Simm.: 
'·nlh-r the ditlicult weatht"r couditiollf' whieh prc\"~~iledr the former 
howe\"('r hu\'t~ Hl'llrct-'ly had a fair trial. 

32. High Precision Levelling.-\Xo. 17 Pllrty),-Uut of " 
total longth of !U,OOO will'" of le:dlill~ of l.'igh precisioll, required for 
the new geodctle len-I-net of IndIa. 1,006 111l1es were completed during' 
1929-:10. mllkill~" total of /l.an:! miles completed up-to.date. 

During lU2H·:ICJ. l.X-l9 lIlilc!'\ of l'iingl,. le,oelling- on the high preciHion 
KyHtem were cnrrierl out :IS helow :-

Til fore di,rl,'ctiOit ol/l!l,-o~fjlllLilel::'. 

U, P., C. 1. & c. P. Gwalior·J!'iill,i-BillU ", Iii.; lIlile~, 
\:,1. & Bomb.y. ':iehore-Dewas-Dhiilia. 

llhasaiid 
111, bafk direction onlYo-ii;! mileso 

302 ,. 

C. Indi .. & C. P. Bhopal-Billa", 89 
RiijPlltiiD:L & C. I. Xasir-:iUiiu-BiIOPiil." 340 
BOlIlhny, Hnrocla & H,ijpUttlua. ~liir\\'iir Piili- riramcrum .. 

Burodn ~ 
" 
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In both di-rectio1ls.-!!41 miles. 
United Provinces. Saharan pur·l{or-;;t1iibad 2.J.l miles. 

Revision in Twib di,,·,',·fiol1~.-;-!96 'miles. 
Pun.iab_ G h n kkar· L fi J a ){ us a 

Sargodhn 
" Uniterl Provinces. )[ussoorie·Dehra Dun 

Revision i71 til, baric tlired;o71 o71ly.-73 m-iles. 
Punjab. Sargodba-Jhang 73 

" 
Report. of secondary levelling will be found IInd"r Part X of tbi. 

report (p. 77) .. 
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llI.-ABSTRACT OF MAP PUBLICATION 

AND OFFICE WORK. 
33. Full Reports of the work of all drawing, printing, and 

wi8cellllneouB otHce. of the department, with Inde" .11al)8 showing the 
pro~ress und present ~tate of map publication on vari~us scales h,,,," been 
published separately III the J[np Pu-b/wntwn nn<l o.Owe Wurk Repo,·t for 
the financial year ending !llst March 1930. The following extracts from 
the full Report show the mOBt important result of all this work, in the 
shape of Puuliclltions und Issues, etc, 

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

New editions. Number of 
Class or mapa. 

Heviscd I 
Scale. publica.- new edi· Copies 

tions. tion~ and printed. I ________ . ___ -c-~ ____ ~. __ repnnts. I 

GENERAL MAPS. 

MapA of India Yarious i 
GEOGRAPHICAL MAPS. 
Soulhcm Asia Series ••• ,1:2,000.000

1 

Indi(\ I\nd AdjnccTl' Countries r I 
Series ... ... 1:],000,00°1 

Ln. Carte InternELtiollD.lo du I 
~[()ndo ... . .. 1:1,000,000. 

TOPOGRAPHICAL MAPS, 1 " . ~ 
QlHlrtcr-inch. Modern ... ,,1 = 4 Hulcs I 

" (Prel),,) "'1 Ditto I 

" (Provl,) ... Ditto 
HuH.inch, Moucrn ... '1"=2Illiles I 

,,(Prell'.) Ditto 
Ouc·inch. Moucrn 1"= 1 milc I 

.. (Prely.) Ditlo 
,,(Prov1.) Ditto , 

Old'stylo sheets ••• Various 1 

SPECIAL MAPS. 
Provincial Maps ... Various 
Plans of Cities and Canton· 

monts 
Index M.p. 
Miscollaneous Maps 
MnnCl!u\'rc Mnps ... 

Ditto 
Ditto 
Ditto 
Ditto 

Departmtlltal. 

31 , 8 23,610 I 

I I 3 1,961 
, 

21 
13 12,880 

1 1 1.000 , 

16 i 14 15,200 

.. ~ I 

8 5,486 
16 4,428 

441 20 82,174 
4 , 8 8,144 

169 I 84 146.168 

~i 12 14,228 
158 

I 94 12,637 

I 8 21,330 

~ I 6 2,010 I 
11 8,887 

68 ' 4. 
... I 2 1.466 

Value. 
R •• 

80,402 

4.086 

20,792 

8,000 

22,797 
8,179 
6,680 

59,967 
6,391 

2,19.033 
21,640 

15B 
17,682 

16,781 

6.595 
2.325 

20,069 
3.047 ::: I 

:-----,----~--+---~-----
.. ·1 

Jl6,3BO I 

323
1 348

1 418.03714.69.624 Total 

Ml\pa ••• 
Pll\ns Bnd dingl'l\lUs 
I i1ustrationB 
~Iiscclhmcous 

Total 

Grand Total 

E .rira ·departmental. 

V.rious 218 82 129,958 42,227 
Ditto 142 41 61:1.755 r,' .359 

185 18 64,361 10,748 
," I 30 I 14 I 86,992 5,998 

... I 575 I 100 I 300.0661 66,327 

.. ·1 898\ 4481 718.103 15,35,961 
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Table I (b)-Maps published at Dehra Dun. 

Sew Reprints XUlUber of 
Yalue. Class of maps. Seale. publica- and new sheets 

tiollt>. editions. printed. Us. 

Departmental. 

Cantonment maps ... Various 

I 
. .. 59 I 6.639 5.649 

Forest maps ... ! .. 19 61 1 4.865 4.703 I , 
Miscellaneous 

'''1 .. 
1 91 61 3.674 1,·142 

Total .. ·1 28 I 126
1 15.178 1 11.794 

I Extra-departmental. 

I I , 
Map' .. ·1 Various 98 18

1 

9G,990 I 12.803 
I Planfl a.nd dingrnllls ... I 42 

I 
9:!,484 I 3,75~ 

Cha.rts 637 33,7~7 ! 16.561 I 

Forest maps 61 
61 8.406 i G,881 

, 

Total ... I 838 241 230.6071 38.997 

Grand Total ..• i 866 i 150
1 

245.785 i 60.791 

Table I (o)-Maps published at Bangalore. 

CJass of waps. Seale. I
I New : Reprints! !'\umber of I' 

. 
pU.blicn.- I' I\ll~l. new I S~CdS 

I tlOns. . edluons.. pnntcd. 

Value . 
R •. 

Departmental. I 
:-; iI. 

E.xl rn -dt'pa rime" t«{. 

Forest maps, Hydcriibad I Various 8 250 i 397 
and ~Iysorc. 

I 
Forest lIlaps, Hydernbild 12" = 1 wilo I 7 ;60 3.806 

Pri'fntc Estates VariOUl=I 6 3 19; 412 

Do. ... :16" = 1 mile H 519 9.948 

Planll and diagrams YnriOllR ~o 4 v,402 1.607 

Total i 
.. I 85 . 

I 7j 6.9261 16.170 
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Table I (d)-Maps published at Quetta. 

New Reprints Number or V.lue. 
Clnss of mo.ps. Scale. publicn.. and new sheets Rs. 

tions. editions. printed. 

Depa.rtmental. 

Maps ... ... Va.rious 35 3 409 848 

PlaDs Bud dio.gro.ws ... " 
31 ... 8,030 295 

Ch.rt. } 4 ... 222 50 
Forms ... .. , " 

I 

Total ... ... , 70 , 31 3.661 693 

I 
E.rtTa-departmental. 

Maps ... ... Various 61 8 6.845 1.820 

Pinna And diagrams ... .. 1,359 .. . 30,840 10,214 

Charts } 13 1,800 1 
209 

Forwa 
.. , ... .. ... 

Total .. ·1 1,423\ 61 37.965 I 12.243 

Grand Total .. ·1 1.493 1 111 41.646 1 12.936 

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

New Reprints I Number of I V.lue. Cl ••• of Maps. Scale. publica· and new I sheets 
tions. cditioll8. printed. I Rs. 

Departmental. 

Plane and dingrams ... Various 
1 

'" I ... 2.418 699 
i 

Total ... , 2.418 1 699 

E ;riTa .departmental. 

Maps 

} Various : Plans nnd din.gr!\ms 88 21,688 8,147 

Charts } 
Fanus 

Total "'1 681 21.6331 3.147 

Grand Total , 
88 I 24.051 1 "'1 I 3.846 
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Table n.-Abstract of Modern Topographical Maps. 

One-inch Half-inch i Quarter-inch 
sheets. sheets. sheets. 

TopogrnphicnllUnps published in 1929·80 177 48 20 

Do. do. published in provious I 

yenra. j 2.781 747 235 

Totaltmhlislu.'d ... ! 2.908 795 255 

Xumber (,r sheet.; in IIlIJia 6.218 1.630 450 

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

The Guide for the preparation of Grid Originals was published. 
::16 sheets were published with the new grid in Bupersession of the 

minut,e mesh. 
35. Dehra DUn.-In addition to the work shown in Table I(b) 

aboye, 81,078 prints of 1,573 originals, consisting of plane-t .. ble sections, 
triangulation charts and pamphlets, and forest maps were printe'!. 

36. Q"etta.-lncluded in Table led) is the Western Command 
Manreuvre Map, 1929. prepared by "E" Company from air photographs. 
During the preparation of this map, " large number of photographic 
reductions were made of original photographs and celluloid strips, for 
use in indexing and compilation. 

Table III.-Letterpress publications. 

(a) PUBLISHED AT CALOUTTA. 

1. Confidcntin.l Supplement to the General Report, 1928-29.-{160)/' 
2. Map Publicmtion and OfficI.' 'York Report, 1928·29.-(300), 
8. SUr\'cy oC India. Catalogue of Mnps.-(1,2001. 
4. Correction slips, to Topa Handbooks, Type Table, Border Specimen. Con· 

nntionnl Signs, cte.-OOO.OOO). 
S. Government of India. OrdorH and Circular Orders and Circular Memos., 

ele.-(4.000). 
6. Survey of India Xotes.-issucd Il1onthly.-1350l. 
7. List of MllPS PllblishcJ.-isSIIC'd 1llonthl)'.-(SOO). 
8. Notr-s for rcccnt publications of the Surny of India ~ln.ps.-(H,OOO). 
n. Huh.'!> for limp !lg(,llts.~(50()). 

10. Hules for the cx;ccution of Lithogruphic Ilud l'hutog-raphic work for the public 
sen'icc or on paYIIH·nt.-13001. 

11. List of J\lIlPS J.lublishcrl,-i:OSllNl qUll.rh·r)y.-C2001• 

]., In-;tnlctiollH for npplicllllht for IIppoinfltll·nt. M Cln--s II ofl"lc(·r in the burn·y of 
Intijn.-ll.OUOI. 

1a. Applicntion {onn (or Cla~s II otlicers of the Surny of Illdin.-(I;OO) . 

• .sumbcrs in brackets a.fter eacJl item dl'DOU' the Gam Ocr of copies printed. 
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Table Hr.-Letterpress publications.-(Contd.). 

(lO PUBLISHED AT CALCUTTA.-(Condd.). 

14. "'lIIomndulll on the: c011lpctiti\'c examination for Class II ofticers.-(500). 
Hi, I1ldex for JIllp Catn!ogllc,-(:lJ. _ 
16. Nut.icf~H and Li~t of Agcllt~ for the ~!llc of ~!LLpS, &c.-( 16,200). 
17. IIIt\ex Bhect :\0.73 for the ~ur\'cy of India. Cntnloguc of Mnps.-(2,. 
Hi. (JII!Liillcatiun Cnrd.-(:l,OOO). 
19, Price notclJ.-(OOOJ. 
20. Uull'l( for the gllidRllce of officers conductiug the Class II service exawiua· 

tiOllS.-f auu .1. 

21. Agrel'lIIent form for the Clnss II sen-icc.-l(00). 
22. In"'ruer.ioll!f for applicants tu the Upper Subor(linnte s<:rvicc of t·he Surv(>y of 

Indin.-( (illO I. 

:la. Atl~lf'11d!l and Corrig'(>lIdn to H{'guintions on the Imbject of Language EXA,lllina.· 
tions appliclLhll! to OmCCl'ij of thc Survey of Indh~.-(450). 

~.j. l'llrticlIiars of Itu](.'lIt.-(J.OOUJ. 
~5. Li~t of Type Fount" cOlllpiled by No.1 Drawing' OUice, tiuncy of Inuiu.,-llOO) 
!t6. Hulch fur o\'crtime work in Circle and !'t\rty olliCCl:i.-~i:SOO). 
:l7. C"jClltillrs for 19aO.-tl,600). 
21:4. SUn'e)" of Inelia Clunp Otlicer's Hecord Book.-(200). 
20. I .. i~t of returns to be 8uhluittcd by Directors to the SUr\"cyor Gcneml of 

India.-(300), 

ao Annun.1 Inrlcnt for European Stores.-(Yarious,I, 

(b) In hand at Calclltia. 

I. {.'urJ'('diotl 6liJl6 to T"'lm Hdmlbooks. COIlfNmUoturl Sig,,8, etc. 
fl. (iuverllmetlt of Itlflia. Orl(t'ya and CiTculaT ortler't etc. 
3~ Stdt"'ltWllt Ilf rt't"rtl8 flue tp arid from, Diredor, .:.\lap Publication, corrected 

to / .. 1·3Q. 
I·J. Miscl'lltlnCOIUJ (l~p(lrtmcnit,1 forms. 

(oj PUBLISHED AT DEHRA Dl1~. 

1. Ucudetie nt'port, Vol. III, 19~6·~7.-(4501. 
la, COi"rl·etion "lip to Gcotll'lic TIt-port., Vol. III, 1926.27.-(450). 
2., Ol'mletie Hepol't, Vol. IV. lO~7·28.-(.j50). 

3. Profcssiollill Paper ~o. 22 (Three sources of crror in Precise LcyelIing).-(250). 
4. Do; do. No. 23 (Air Sun-ey of 'Vaziristan 19:!3.19~8).-(150). 
5. Do. do. No. 24 (Notes on Air SUr\'ey in Indinl.-(300). 
6. Ilo. do. No. ~5 IThe representation of gIllciah:d regions on mnps of 

tile ~ur\'L'y of Iutiill).-15001. 

7. ('Orl'l'l'.tion t;liJl to 1'1·of(.'ssioIlU! Paper Ko. 25 (The' rcpre~entlltion of g!n.ciatcd 
fq;I011S Oil ll11lopS of the HurH'Y of IllllitLl,-t500I, 

~. GUH'rtu('nt of Inella Ol"\l~·l's. H.II9·19:!4.-(450). 
Q, Cin'ulur Onkrs tAehuinistmtiwl, 1919.1924.-(450), 

10. Ti,le 'rubl"" for Iudinll Port~ 19:iO.-16 • .J:!';J. 
11. Ho\\" to obtain mnp,..-14.000). 
1') "Tri:mgul:Hion Pamphlcts.-(JOO of cllenl. 
In. 1 :\lM~'lHll\ to Triall!;uliltion 1'1lIUphlct.-OOO), 

~ • :\um\!l'r ill br~ack~,t~ I~ttar each item denote tbe nUluber of copies printed. 
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Table lII.-Letterpress publcations.-(Contd.). 

(,.) PUBLISHED AT DEBRA Dii".-(Collcld.). 

14. 141 Correction slips to Tl'iIUlgul<'ltion Pllillphlcts.-(14,OOlJ, 
15. 1 Levelling Pamphlct.-(200). 
16. 9 Addcndn. to Levelling 1'fl.1llphlets.-W21). 
17. 15 Sccolldar,Y Levelling Lincs.-(lOO of each), 
18. 1 Secondary Lcnlling LiIlc,-t~OO~. 
19. 1 Addellda to Secondary Le\'elling Linc.-t:WO" 
20. 1 Correction slip to Sccondnry Levelling Linc.-(2fiOl, 
21. English IOtIont for l'rinting Oftice.-(15). 
22. Do. do. for Geodetic llrnnch.-(l51. 
:lao Add(.'ndn. to Am:ilillry Tables 44 & 44 A. Sur.-H.i20I, 
:.!4. CHlcndar for Geodetic Hl'nIlCh, (ProyisionaU.-(lOQ,I, 
~5. List of nall1es for DchM Guide lllap.-(4l. 
:l6. 15 Lists of bench 1ll1lI'ks.-(:J of each). 
27. 55 Correction slips to the Geodetic Library ClltrLio!:),uc,--ll:W of moil). 
~8. 1 Do. slip to Accounts Ptlwphlct.-l/';OOl. 

:ll 

29.!! Do. slips to The Tides tGeodetic Handhook, Part \').-(500 of Cl\cbl. 
ao. 1 Do. slip to Auxilinry Tables, rart 11.-(:;00). 
31. 1 Do. do. to the Forest Map Office Catalogue.-U251. 
32. 1 Do. do. to Professional from.-(I3,OOO). 
S3. 6 Captions for Museum exhibits.-(3 of cach). 
34. OutCl' cover for Hccord Vol. X\'IL-\8L 
35. Qunlifict\tion Hcport fOl'Ul fOl' Lowcr Subordinn.tcs.-12,OOOJ. 
36. HO(ltl Jln.p reference fOl' tho United 1'rovinccs.-(2,OOO), 
37. Cover for Dcpartlllcntid Pilpor No. 1~ (Gcodcsy),-(lOO)' 
38. CO\'Cl' for l'rofcssionnl Pt1ll,'r No.. 26-(100).;:: 
39. Lt.-ColOllclllnlllilton'6 report on UcproductionUlcthods of Ordnance Sun'ey (100) 
40. List of l'ublicat.iolls corrected up to 31st January 19:!Y.-(100). 
41. 22 Co\'ers for l'hotozincogrnphcd Triangulation I'nlllphl('ts.-(IOO of encb). 
42. Priwury bench marks for a Lcvelling Pamphlets and 1 Levelling Addenda.-(2.J7). 
43. 898 miscellaneous jobs,-(2,49,699). 
44. 168 Profcsgionul fOl'llls.-(1,42,591). 

In tulJition to \\'or~ ~h0wn ai)Q\'c Prinqng llffic(' (B.illdiull Sec:i!JI~) b:~~ \":III1J 0"odf'tic Lihrur>' 
\..oouk~ llll'! rq,rl"f,>r,.; ;H1J ()tlil!r IILls.:dbn(,(JllS Job" ~\:c. I""'~II, 2~ 1'1J"tozIIH.:")..'"raph,,,d '1'1'1. 
n.ng'1I1atioli I~lrni'ldL'rs (,2,:WU cupil.'s} cvrn:ctioll !'!tp.~ pal:ltcJ \5;UI tVl'lll.'l I'u/eu (l..",~:J.,! u.ud 
fOl'mg pt·rturolwd (.1.4,;.,). 

1. 
a. 
3. 

•• 
5. 
6. 
7. 
b. 
9. 

10. 

(tiX In Hand at Delrra Dun. 

1'ide Tauie8. jor bld·iall Ocean, 1931. 
Auxiliary '1'obl(,:J, l~art 111. 
voodctic Ucport, "ot. I'. 
jJro(c8/1iullall'(/pcr Xo. :Ifj, 

To;,o. Hfl1ullHwk C '1(1 iller 111, 
2 Let'rUing l',lJupitlc18. 
3() 7'rillnguiatiun 1'Ilmpllld8 (Ii,. C01nlJiete ani! arc au'ailing cilari3J. 

Li-~st oj rlamc8jur J/u8sooric Guide lllt'P' 
Lid of Pubiicaiiorl3 C(lrrectl'fl upto 318t .• lnufHlry ]!1311. 
List of llC3t'r/.:l'S ill C"hi"cltl'ilra Fore'lt Di{·i.~ivn. 

.. ~ IllJllo .. 'rs ill Lreack~'b ut'b:r t."o1cb itt'lll denote the IlUIiIWr ot C{'PH'" printe..1 
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3'7. Map Issues.-The folJowing table shows the number of 
mapa issued during the year, 

Table IV.-Maps issued by Survey units. 

! Ox nnoK TnAX!:I., Os (,Mil PAY. 
I n:H lTO(Wn:It:O;·, )IE:>iT. TOTAL. 
Iln::-i"T on"IClAL::!). I 

l)aUel'artl11t!utaiI 1 ___ ' ___ 1 I j I 
x= r'::dm,uepart- "",",n,\,'" I, xnrniJer! c' I I :s'llml)~'I' I' Number' Sa.le 

Vnhll', . '"alue. '''I'it..~. i a tn', copies. . 
Oll'1I1:\1. -'" of, C (:o:alC of I ,"'a C I: uf 'y'I~l'l!" I ot Value 

C0I'IC!<. cIII'les" I R 
n... 1.,.. I In!'., S. 

,'1I1c'ulln IJ ~1!1.l';'-la ijl),IH4 'I ~IS.42Ij II\,"';,H>; i ;;,21:1 JUt,\,;,; I 2;",~"~ 1\·"I;.I~ot 
• I" 'I III "II i ::?!H,7:1:! Ilti,III:-,t X :!ll:-,,~l~1 4:'I,2.i.1 ,Io\.J,I~.~t :!:!.~:. " . I 

4i,!)! I 7,001 1.-.\07 :.!.:1!12 ta.:\;.t~) :l.Uil.'" I 

, 

:-<imln 

:'\\I,\:ln 

211 :tiu 

I 

.. ,;;,; ... i 
Hflwnll,jlllii l"A"' 

C 'HIIII,any) Il 2" 2" , ...... I 
(JlIl'lla (.' .. : •. 

"nmptHl),) n 17u :i·I:! 

X 27.2-11 \O,:Hlo 14J,7.j.l 1,!I.',:1 

1't'i'hrLWar (~(l, IX 
I'arty) Ii 

x 

Ntl.:!~ I'arly It 

)IUf'o"HOrit' X 

2,:119 

x 

II 

1.24H 

22 

21,:i:J3 

:no 

Ul!1 

RUI 

; 
:tOCl!1 ' 

s 

II.14i7 

:UHi 

1.I~IS 

2,11,': . 

Total •. ,.! 568.592 1,83.796 '233,541 :1,57.031 'I 96,872 1,41.313 ! 

t "'hl'~' tigllr<'~ do IllOt induJl' ti,l' ... "IIlt.' ot tl"\.'t! illllllt'.:J. 
: llLdl1J,'~ 1-5 )Ia" Cal.Llqgll(,II, 

·ll.221i 

:W 211 

2:?i 

2.110 

:tUi 

1.42\ 2,24il 

U~;;I 

1 

899.005 13.40,827 

3S. Map Record and Issue Office.-The total numher of 
dl'partlllcntal lIIapH 80hl during the year WI.l8 198,2il, being' au increase 
or jl'}J> Hj or Hearly U2 o\'er the pre\'ious year's ~ales, The proceuds 
al~o W~re greater hy Us. !·Hj,On.1, the iucreaHQ for cash sales alone heing 
Us, 2i,()(j;t A cOlllpar,.tively larg-e numht>I' of Inaps were t.tken on 
book tr.lJ"fer hy the Il\<lian ~tatutory ('olllIuission. hut the satisfadory 
state or aft'airs. specially with re~arrl to cash sales, is mainly attributable 
to the now org-anization, more l'Ilicient methods of :ldvertising and the 
introduction of suitable booklet llJaps, desi~ned to attract the general public, 
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The figllres for extra-departmental maps show n tlecrea.". the 
proceeds being less by Re. 5,6-l3, hut the )Iap Recor,1 nn,1 IsslIe Olliee 
iH only concerned with the despatch of these and with the collection of 
payUlents due. 

The total nllmber of maps of all kinds issued by the Map Record 
and Isslle Office during the year was 570,216 and the total takin". Were 
Rs. 2,52,295. The average 1I11mber of maps sent out froUl the office pcr 
complete working day being a bout 2,337. 

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

The map mounting machine ordered from England has been 
installed, and, after several months of experiments, is now gi\'ing satis
factory results, se"eral hundred maps being mounted daily. Further 
improvements are being fitted to the machine, and attempts are bein" 
made to obtain regular and cheap supplies of suitable cloth and adhesiv; 
locally, instead of from England. 

39. Stock of MapB.-Calcutta. The table below gives the 
stock of maps ns it stood on 31st March 1930:-

CI ... of mops. 

112M Southern A~il\ SC1'ics 
l/M India. nncl AdjrLcent Coulltries 
l/M Cr\t'tc Intcrnntionnlc du ~Iondc 
One·inch sheets 
Half-inch sheets 
Quarter·inch sheets 
General Maps of Indill 
Provincia.l Mnps of India 
Cantonment And Town Yaps 
)liscellsDeous Mllps ••• 

::: i ... , 

Number of 
copies 

in stock. 

9,868 
H.4~9 

4.1:11;3 
1,138.099 

310,307 
lYO.774 
20.145 

'; .638 
44,241 
63.439 

Pl'c~cnt Face 
Value 

R •• 

19,876 
86.4:n 
14,41 ~ 

17,07,148 
6,~W.,'j8:l 

2,72.967 
30.910 
t5.'i61 

1.31.746 
88,744 

Dehra Drtn.-A comparison of Table I(b) with Tahlo IV shows thnt, 
during the year, 2-l.5,785 sheet. were puhlished, nntl 249,378 sheet. 
issned. Stork. in hand have decreased by 3,593 shoet.. The total 
.tuck in hand ill Dehr,\ Dun i. estimate') at :lH.Hfl!) fillelu,ling' -l,209 
sheets received from Calcutta). 

Bangrllore.-The stock of maps Oll 31st Mllrch 1930 was as 
follow8.-

I ~umbcr of y.lue. 
Cln~s of maps. copies R •• 

I in stock . 

I-inch. i·inch, t·inch Qnd l/M sheets .. ·1 35.109 56,255 

~IisceJlaDeous maps ... i 3.699 61875 , 
TOTAL · .. 1 38.808 63,130 
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40. Mathematical Instrument Office.-The demands on the 
oflice for the Rupply of instruments shows a decrease, hut the repair 
80<1 the wurkshop manufactures are approximately the same as ill the 
previo,," Y."I', vide items 1, 2 and 5(rt) respectively ill the following 
tahle. 

1927 -28. 192~-29. I 1929-30. 

- -- ---.-------i-----i-----

1. Total vl~lue of store-s issu ... d 

2. 

3. 

4. 

" 
,. 1'f"1I1Lirs c:.'!Lrried out to 

(H';'lerll 

" inMtf'tllUI.'T1ts, &c. returlled 
to store 

/Jrmk rulue (If ~tflck j'i
(fl) St!rvicc'l~lJl(! store 
(b) HpplLirabh· 
lc) Mull'nn1 

do V"lctp 41f Sew /u4trll1nf'lds-
(11) li,mllinchm'(l iu WorkHhop 
till l'urdm"l'(l l(wlLlly 
(,-) IUlllClrh·d thrun~h tiuo Stores 

l).'I"lrtnu'llt. Lnncloll 

,;, Total ,-,,111(' of work dUll'" in tllp wOl"k-

ll" 

5.f)O.~:m 

:!,,si ., .. :19 
H7.iH!l 

:!.fll.Oi2 

t.9:!.7Ht 
lI:1.!IIH 

Mhu)) 5,.J9.:WS 

j. Ynlu(' ol,'niuNl hy ""l.· of obsolt""cent I 
Imd (~Ulu).'unll'a storf'!i . :J1;7 , 

."1. i'.'1Il/tiol/l'f'8-

111\ A\'l'm~t' 1l111llnl'r 
(h) CUlit of ('llIpl')~·(,l'~ illdll!ling !I('I\. 

Ilion cUlltrihlLtiun 

1:8. 

:;,Of) .Oi l) 
flfi,:.!fiO 

2.02.S-l7 

I.90 .. ol21 
·Ui."'!I:$ 

2.20,tfj6 

l,UlS() 

Rs. 

4.20.131 

2.21.510 

44.921 

4,10,839 
1.06,575 
2.00,288 

1.79.842 
28.363 

2.31.128 

6.25.686 

1.148 

490 

2.02.734 



IV.-ABSTRACT OF TOPOGRAPHICAL WORK. 

41. The following Tables sho\\' the prog-ress of the topo~ra
phicn.l prog-rillllme ns~igned to the Dep:lrtment in 190.5 nnd the out-tufns 
and cost-rates of diiferellt parties during' the year under report. 

42. Progress_ It was hoped in 190.; that maps on the scale of 
1 inch to 1 mile \\"ould be a\'ailable for the whole Indian Emuire within 
25 years; but the work has been greatlr retrenehed and d~layed frolll 
"a,.ious causes. and in 1913 the Secretary of otate sanctionerl a scheme 
for the re(Iuction of the scale of survey in the less populous areas. 
Allowing [or the surveys to be carried out on the rcduced scales of 
i inch and t inch to 1 mile, under this scheme, we may ronghly regard 
half the work as being completed by 1925; thongh there is a tendency 
to revert to the I-inch scale in special cases owing to the pressing 
requirements of geologists and engineers, combined with the UlQl'lcrn 
military view thnt this is the smallest scale suitable for tactical opem
tiol18. Tahle B gives an idea of the work ahead according to present 
policy, and the state of the work is shown in the Inde.~ Map at the end 
of this volume. 

Revision of lllode1'n .l,,"ve!!" has also become necessary in some 
important frontier tracts and is alreacly much needed in some other 
are:,s. Also some areas surveyed on smaller "cales have had to be re
surveyed on a larger scale. The figures for this work are given in italics 
at the end of Table A. 

Table A.-Progress of Topographical Surveys since 1905. 

Scales of survey Illostly 1 inch to 1 mile, but including n sooll dt'al of ~-jnch work. 
and SOIDe l-im'h occasionally. 

OM Northern I Old Southern I Old Eastern TOTALS Survey years. Circle. Circle. Circle. 
I I 

----- -_.- --,.- ------

Sq. milt's. Sq. mill". Sq. mUca. Sq. miln, 

190;;·10 70,784: 44.675 52,885 16A.3H 

1910·15 116,958 70,765 51,654 289.077 

1915·20 33,713 59,916 I 40,6;;4 134.283 

19:20·25 8:!,777 106.619 I 66.703 256.099 

Totals to 1925 ... I 304.232 i 281.975 [ 211.896 , 798.103 

The Burma Circle WitS scpar:ltcti from the E:\ .. tcrn Circle in 19~2·23. The !\orthern 
:md gouthern Circi(';l: 'were rd.}flllc·tl f\~ three Circlt:!O in 19:!5-26. The abol'e totlll;, Rrc 
therefore rcaistribut('d nmoo!rst the present fiy<, Circles a,; {Ql1ow,.; {with slight A,,1jll'.;t-_ 
meot based on rL'\"ised estimatesl:-
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Table A,-Cone/d, 

Survey 
years. 

Up to 1925 

1925·28 

1926·27 

1927·28 

1928·29 

1929-30 

Frontier 
Circle. [

Central i Southem 
Cit'cle. : Circie. 

Sq, 1Iiilt:'~.1 Sq. I/liles. \ Sq. miles. 

213.774, 200,051 172.382 

4,906 

7,964 

11.621! 14.137 
I 

8.036 i 

4,035 

13.753 

14,840 

Enst!'rn 
Circle. 

Is' '1 \ q. 1111 C8. 

59.587 

6.029 I 

10.889 ! 
17,792\+'1 

8.B06 6,952 

13.640§ 1l.35lt 

14,008 

15.323:\ 

14,OS9 

11,688 , 

Burma 
Ci ... le, 

Sq, mile8. 

122,309 

6.012 

5,543 

7,583 

9,105 

TOTALS. 

Sq. 'miles. 

798.108 

4.2,705 

44.185" 

50.987 

47.888 

61,107 

Total. to 1930 213.571 1 250.769 272,112 150,074 158,399 :1,044,925 

Baln nee reo 315,0-:14 7/,488 185,161 107.476 I 819,350 
lIlaining. 

Total pro· 531.615 438,000; 343.660 285.235 265,875 1.864.275· 
gramme. 

Up to 1929 

19~9·80 

Revision 

ij.38~ 

,-; il 

a./Jove u.:o'l'l~. 

! 2,773 I[ 

773 

70 1.119 

• ~;J:l'ludu~ ,j.~,II':I;) s.1'mre mil"s, ~\lr\·('oY''l.lln 'x"p.i] on the ~.mch to I null! sc:tll~. 
t Inclnd<,s '~i2 IIqllnr(.· miles, ~11r\'('Y('lllly til£' ~nllthcm Circle. 
t Includt'l :wo "(lllar!' mi\f'.'!, MllrVt'Y',tll>y th", Eastern Circll~, 
§ !llclu.le" A,:oG:J IliIUlLr...' milo·,;, ,;tU"I'YI.'ti h~' Xn. 1 P:lrty. C~ntml Circlt·. 

9.63011 

2,271 

: TIll' total (Hr W'.!s.:!!I .. houl,1 b.· -Iuti Iluolnot 31M; ll~ l\"roll~ly print.·J iu ,. .. hl~ A of the la .. t H .. pcort . 
•• Indml.>" iii ""I"ar.· mil.·:, !lUI·n·y.,.l hy tlai" n .jl'lltri.u:i. l)o.'l;IChlll'>III, Central Circle. . 
tt InciuJ,'", 3,13H11'11111l1N!> mil~" ~ur\"')"I·J 1,y Xi>. I Part y. C,'nlr .. 1 Cird". 

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

Propo~('d sl'ule Fl'Ontier I ("'lIlml SuutlJ('1"JI F.H5tl'l"1l BUrlllll. 
of HUn't·y. Clrclc .. ! Circle. Circle. Cireie. Circle. TOTALH. 

------,·-----1- .. 

IIlt:1I~A to 1 mile.! Sq. mill'B. ! "". milt'''' 
-----

Sq. mi/eB, 
1 
~ S", miles, Sq. milt'~. .S·I/. mileR, 

, 

H·inch & 0\'(>\' I 46,72~ .\'11 Sil .\" il Sil 45,7~~ 

l.inl'h I .j~,9;jl ~5.1l1 71.4:.18 ... I HH.Jz6 ~B,63~ 336.~:iH 

i'lneh .. ,I 198.480 I U5.46~ Sil 47,035 1~.844 409.S~1 

!·inch '''I 20.A91 6,65$ Xii Sil .\' i1 27,549 
- -_.-

Totals ... 1 318.044 1 187.231 71.438 135,161 107,476 819.350 



Table C.-Areas and Cost rates of Surveys, 1929-30. 

8(':1.11.1 anti dt':lcriptioll of work. 

"An Company.-Punjab, North-West Frontier Pro
vince, Gilgit Agency, and Kashmir & Jammu. 

.It,'di,,,,, bare "ith •.• One. inch 
l',,"j.Ii'lllninR ••• • •• Onc·ilwh 
lIi,,1I Imrr. mountflins (7,000 tn ~~lnch 

,;;.,/(/0 fl.,. 
,""111>11' dirt/. 71I0fl1!i(lln T((ll{7t1S, J·lnch 

ill'r'l' 1111 "f///I, (/,nOO to 1!O,{)U{) 
fl.l. 

Hillo difto 
.",·dilllll· ",01171[(11118 (up to rJ,O{)O 

fl. 1 l)llrll!I'IJ(md('(l. 
l'lI1/jll" ,""i1l8 ... . .. 

I>iltn ... • •• 
,lI"./jullt (lnd lIi!l'" 1I101L7I/"inll, 

I'd rll" u'oodrtf. (.),000 to 17,001) 
(I ). 

j·lnch 
One-Inch 

One-Incb 
l'.-Incb 
l~.lnCh 

\I"r/illlll MItR, 1,l/rtly wl/odetl ... l~·1nch 
,\[,.dilllll n1ll/. hil}h 71I01L71iflillll, 1 ~ &: l·inch 

/!Irrll!/1l'o/ldrd J,IS,()(JO to 17,O(JO 
/1.1. 

Triangulation ... 
Traversing ... 
Originnl survoy ... 
Oril-(inld RUl'VCY ... 

OrigiTlld Rllrvoy ... 
Origilliti Hllrvoy ... 

Hevi!"ioJ) Muncy ... 
U.c\'ision Kurvey ... 
Originn.l suney ... 

H.l!vi~iOIl sur\'Cy , .. 
SupplcmontR.ry 

HUrV(IY· 

n •. 

240 12'H 
1,240 7"1 

162 17"7 

. ..... O'OI'}) 

1 li)S(fJl 22'0 
51 ....•. k) 

1,402 18'0 
56 . ..... ,r, 

683 62'0 

40 ..... .Ir) 
4[;0(11) 17'0 

Sq. m. 

I 
I 

3.552 

Total CJ:. 
pCllditll1'O 
OctohN' 

lilt lV'!9to 
S"ptemher 
auth Hlau, 

UR. 

,,' 
1,97,563 55'S 

Ih:~I,'ltK"', 

FRONTIER 
CIRCLE. 

!II) SIUlllIlPr "I'(J~I"IIIIII('I ot 

\!J~!I colllpl,,'tNI al''''r 
~Hth s""t,~mh,.r W~!I, 
(,o",t·rolt.. 11:11:",) UII 
wholl' :<('111<011'" work. 

(b) Cost roll ... of l'l"!. ),I'ar'" 
~1'I.illdl IIUl"\',·y. IIflt 

ginll ill !t.:, ... 'rt fur 
l!1:!S-~). 

(0) Arp:.! too IlTll1\1I tl) gin· 
rc-liall],' CO.~t rat,', 

"') Exel\lolpil fr"l11 tulul 
art';I ,;un.·Y"'1, \\' or!'
c()n;;i.~ted of 1'f)rrl~c'l i(oll~ 
to ('olllll1nnicntiolll'l nUll 
j.('iaciate,i al"l.~\M only, 

'''1 IIIt'hui,'" H~. M,!li);i cn~t 
or tribal ,·:,wrl." .l.,hit. 
3101(" to Army •• ", illll.t I'" 
0.1111 f'Ichult"M It", 1,IHi 
cost of war trolilliliK' 



Table C Areas and Cost rates of Surveys, 1929-30. 

P.\RT\' AXD I.. .. ''.U.IT\". 111::lIAItKS, 

('1,.1 nr.fo·r oJf C<}lIut r,)'. ~':;llt' and t1c,;criptinQ of work. 

/Jllr,. r"!/~/"" hills ris""fl fro", Ollc·in('h TriangUlation ... 
"/'"'' 1'1"1,'",,. 

If I 

/J i",' ftiffo 1II1t( "cry i-iw·h Triangulation ... 1,587(01 8"4 
"~O;"I/If /Iithl. 

One·lnch Ol'igillill ~lIrnr rf'TY diOi,'/I" rl/~/!I,'d hillll ... ... 
/I~,,~' r"Y~"'11 Ilillll ri!lill!1 from One·lncb Originnl "un-cy ... 
"",'" "I"f,""" 

/Jilt,. ,/ i It,. . .. ':-tnch Ori~inl\l SlIr\'C}' ... 

7"4 65'4 , 
7~a 53'S I 

1,054 
I 

29'7 2.621 

No. 18 Party.-Punjab and North-West Frontierj 
Province. 

Sft'rl' ""'ff mrr/illm IU';g/lt. ... Ij-lnch Air-sur\'cy Com pi)" 855 110'9IH, 
tion. 

;\/f·dilllll hi/III .. , ... Three·lnch Air'lmr\'oy COIupiln.· 47 25'71"
1 402 40,558 100'0 

tiou. 
, 

No. 22 Party.-Punjab and Punjab States. 
I ! 

C"II;"fl','" plniltlJ, lu,,,,1 "illff nnd One. inch (to TriangUlation 584 S'3 I ... 
I i ,,,,,,.,,,.,, of Hrrllb. conO'u) t 1'/1 -

j 
" YCr.'lillg), , 

nittl) ditto ... Foul"·iu('h Traversing ... 5,378 15'4 

I 87 ,52~ 
lin~ju' per hncur' 

No. 23 Party.-Punjab. mill's. mile. 

eu/fiIMI,.,1 jll,tift". r/1'SI.'rt /u;{h Four·lnch Spl'cial sUI'\'cy ... 907 86'5 907 7M49 86':; 
Barif) {/lId Ji(lIlfl hillH. 



Table C -Areas and Cost rates of Surveys. 1929·30. 

PARTY A:O:D LOCALln. 

. I Cost r ... to I 'l'otai ex. 
L\rP.i ~1 ('jpersq.IIU1\'I'1'ot;111\1'(>;\ pl'nJitul'Q 

un (',0 (inclmlillg of'i'opo_ Octobl'r 
.nd, ' .• "j CaUl pH'''. 1 gmph;",i lilt. 19~!J 

ChamctC!r of country. Sm\() nnd uescription of work. 

No. I Party.-Rajputana. Central India and Delhi. 
0p('11.8I ,,,dy 
U ud Illtf Ii tI~/. 

("II If ;"" I ;fln: 

... . ... \--lnch Originnl 1'l1l'\'cy 
U(!\'i~ion Slll'\'ey ,";l1t rcooda aml l-lnch 

FIliI ,,,,d lirllllly, wifTt ROIIIl) roc"'!! One·incb 
/tiltH. 

Ol'if.:in!ti SU1'vcy 

P'lTII" oJlI'1l "nd parity eMI!lca/cd 
rit!l (I"d"rt,). 

Ihfln liitln 

L',,,OIl OJII'I! rind pl/rtly c()"(Jc~f('d 
{Oily (/lIdflrrL 

32·lnch 

(II) 50 It. to 
one·lnch 

Ail'.sUf\·CY 

tHl\'\"CY· 

Ditto 

eil OIlC'-iuC'h Triangula.tion 
(ii) IIn\f-inch Triangulation 

...... Traversing 

... ... 

... 

No.5 Party.-Central Provinces, Central 
and Orissa and United1Provinces. 

India, 

... i 

- I Bihar I 
I 

C":~TII.\I. l'uovlseEs .\NU C":~TlUL INDI.\, 

IJrll:lr/y "'fI"'/"" hi/ls .IIHI 1'1., i,u OIU~·inl'll TriangUlation 
CIo;STIC\T, PnO\·I~cES. 

n""'~"'!1 II'PIl./ ... 1 hi/l,~ ... IIldf·illeh TrIangulation 

! 
... i 

I ···1 
/)"11111'111 "·jlllol.,.[ lull!! .HI.! 1'111 i ,'S I One·lnch 0/',·". ,,,,,1 ,·rlll;,·,tt,·tll'l.,;,,~ 
/J"II-~"'r' "'flf'd,-" !tin., ,'rId 1'1";lUf One .. inch 

Original ~t1r\'cy (l' ,_, ! 

HuppiC'Illl'llh\fY Ilur;cy r 

CtPt10k tiOllS ami ;:;Ilr\'~y. 
o wor. mapping). 

Rs. Sq. Ill. 

8,563 1"6 l (I.) 
3.277 3·3 j 14.513 
2,673 23·S(,Q 

1O,4Iu{ 1"0 } acres. J per acrc. 
HO 5'4(r) 

0·16 8 I 062'5(r) 

3,475 3'5 
1,869 S'5 

117} 33·7 1 
Hncar Iper !incur \ 
miles. I mile. -

, I 

2.198 5·0 I 
I 

to ~('ptr. 
30th Wall'j 

Rs. 

1,51.501 

2,187 6·1 
i 

23"2(f)· 
(,.) (g) 

4.974 1,92,272 

10·6 I 
I 

3 '>O~(~) ,-. I 
96 I 

Ovemll 
cost rate 
of 'fopo. 
B'1~lphical 
S\lnoy. 

Rs. 

(ft) 

10·4 

(Ii) 

38·7 

fh:MAI!"~_ 

CENTRAL 
CIRCLE. 

(R) [nciuti"s cost of Topn, 
tri;Lu!,'lIlation Ilud ('If IIit'il 
ulldl'r tnlining. 

(b) tncll1dl'!I al'l'l~ ,;urn'yt'u 
by D1l'JlulI(ll'rtJ1linin.l{. 

(d ";lCcllld('~ cost. of IIU\I)' 
ping. 

<d) P,XCiuJI'1i co.~t of I.mill. 
ing. 

(,.) lllclndt~1I 1.4;~~ "'I. lIIill'lI 
~un"Jt'd hy IIIt'il UlUlt.'I' 

trn.inillJ[. 

(I") "'~ltdll,h'!i ('m't; .nilo "f 
111('11 1I111\('r tr:\llIlII~. 

(£I) Ku'[nd('~ Ik 12,:!·1.'-! tlo· 
hitubltJ to tIll' e. P. 
Go\'t. 

I 
(Ir) Indwl(,.'l . ~O!-lt. fOf 1111'11 

IIl1rh'r trallJllI~. 



Table C.-Areas and Cost rates of Surveys, 1929-30 

Scalo AD,l d~~criptiO}n of work. 

No.5 Party.--CentraJ Provinces, Central India, Bihar 
& Orissa and United Provinces. -( Coneld. ). 

IJ,.,,,wly U'(Iudf,tlltillll I One·lnch Itp-Kurvcy 
C"lti"", .. d, tI",J lllOm/",f pl/lililf I ... 

ITSITlW )'UOVINC .. :S. 

'}".II'II ",.r"I1,II,d ('lIlIi/'lIl"d pl,,,-,ul Slx·lnch Hl'visioll HUrV('y ... 

Air Survey Traverse Detachment.-United Provinces. 

(JPI'JI, t'llitit'llIecllllm'lI'f, init'THl'rr· 16.inr.h 
It,.d with ,wmcrOIlB ,.illtl!lf's (,tlfl 
"utI/fill ~/"(WC1f alld parlly bTUkc,,, 
!/ro,uul rovrrl'll fllii/, Iri!/h yraBs 
lII"l Ifrr"b, "mllll'II~t" JOTf'lIt IIlorry 
tlte ('YI,."",.", (;(Wra., Uiipli ami 
(;1J.IIlti riN'rs. 

()u/rr Himtil"!I(llI mnHllf"£,, 
HIO/If·H. 

• 

Traversing (or con
trol of Air SurveY8. 

Traversing of M u.
soorio Municipal 
bounrlllry Lo provido 
dat" (or futuro 
idcntificl,tion and 
ioelltioll o( boundAry 
pilllirs. 

1.6tH 

4{, 

3.9H6 
lincar 
milc~. 

82 lill('tLr 
miles. 

Ri'!. 

IT) 

:la~'7 

1U'75 
per linen 

mile. 

Unim· 
pOl'tllnt. 

8q. Ill. 

I 

I 

Hs. I H~. 
, 

I 

I 

4:!.B49 

I 
I , 
, 
I 

I 
I 

I 

J:t: .... 'IUi!oo. 

CENTRAL 
CIRCLE. -001101 d. 

. 



~., 
r 
_____________ T_a_b_le_C_._A_re_a_S_a_n_d_C_o_st-:-ra_t_e_S_O-;f_S_U_r_ve_Y;-S..;,_'_9_2_9-;-._3_0_, --;-----;---------11-:(-.' ~ ~:~ r'. \'~). 

~, . :...',.,. , 
. GCl~t mto I 'l'oh~1 (lX. \ 0 {J {}.l.... \ 

l'.HlT\' .\"., LIII',\I,},.\". Ar~~lII~I' p."rj;q. 'l'o/.ll IIft'i. 1)('IJ(lit,1Iru O\'('l'uli ~ -;. r .. ' ,,~. " 
nul.·.< 01 ""I,· (on. 1 '1' \'1 CO". ru'n .' t, ..•• 

I d I rio "1'0. ~ tlrl I 'J' \~ 'l-tr"'" -:.. ~':., •. ell~ I . t'S- Clio IIIA' gmlll.iClII l!'It. fu:.m t,o 0 o.po- REMARKS. ~ ....-
1:lmnl"I"r lOt' ,·unnt.-)". 

No. 20 Party. (Cantonments). 

(','U/O'"IIt',II1i it! Iflll'{rd 1"0-
1';"("",. Hi]"" If Or;1t8't, ,'"n-
1",II"II,·j1l(·I'1I "",I/'""jill •. 

(',,"IUIIIII('1I1 {/,.""~ roll /I; iT/rli,'JoI 
10 I III ii,' <~",II,'. 

('("'~/"1Ift'd b.,;;(,r tlr(',rlC (Ill tjJ 

iU('It"M Itl I mil,. Ht'tt/f.. 

( 
lfj.indt 

I 0·1. ;'1('10 

1

116.lnch 

54·inch 

I 
i l6·lnch 

\ 64·lnch 

Triangulation 

Traversing 

Traversing 

Levelllng 

1:t:>.t>lIrny 

Hf'\'isinn !llIney 

Cflpl.IOTI ':IJIIlll1Ito.- STlrn'v. ~"I'lt.mllf.rl g~LI)III('nl ..I.: -,;,C I;.' 
or work. hOIl';, Ilnd • 1311t1 pIau :Suney. 1\' . . ~ t:...... ..,' 

nUl'l'm~). I •• 
--- ._--'" - -- --- -- ", --- .. ,. - - ._- ---- ._--- "\ ~., . 

... 

... 

329 
linottr 
wile:;. 

17 
linear 
mil('~. 

].\0 

JiUf'fl1" 
Illilt,~, 

a.:lfll 
U<"1"t'S. 

IOU 
n('r,<!<l< 

II1,MM4 
HCL'C'R, 

:wn 
l,,"l'I''''. 

, 

n •. 

5!I'7 

p(·r linen 
mil(J, 

1~O'4 

pvr linear 
milt·. 

1(i'4 : 
rJ(~r liIH.nrl· 

lIIile, 

:ro I 

I'vr 
:1l'l'I'. 

2~'7 

pf'r 
:u'rl'. 

1'4 1/'1 

!H'r 
IIcn', 
16'4 

I per 
Il('rc. 

Hs. 

I., 
61.:123 

J7.IlHl I 

GEODETIC 
BRANCH 
& 

CENTRAL 
CIRCLE. 

(f') 1<:1..11111('.\1 H". !J!I.!IH 011 
at'count of l·J:I,en,lif.lIl't· 
Oil mlLI'I,illg. Itlll ill. 
clndt'/I' pn'(l"rt,i"mllo 
~jllLrn flf pily lor I!'\I!P' 
tpmhur 111;111, 

a'l ":xt'j,ul,,!! Cfl~t. or 1110.1" 
pillg'. 

Nul,.:- i"iL.:llr('li r"f,'r t.o 
(~alV"I".re. Lllrkll(.W, 
J .1LtI ... t"WIUO, (: 1.;, k nita. 
Hnlllkl,,'I, IlillllT,on', 
J'ul'llflllLrhi lllllll\lIll,tlia. 

~ -t ..... ::::,:;:. .~" 
to 

'" ,.., 

'" :>-
(> ,.., 
o 

'" ,.., 
o 
'" o 
Q 
~ 
:>-..., 
~ 
~ 

o 
;,
t" 



Table C.-Areas and Cost rates of Surveys, 1929-30 

f'.utT'" ,l,S"1l LOC.AI,IT\', 

At":1 in "'1.1 ('",,1; rHtt' It, Total,')!;' (IvPnll\ I 
lIul •. ,. "f ,p,'r ""I·md •. ', loh,L! url'a I','n.litllt.) "n~! raIl' 

J: t \f.Hn, ... 

Wurk. t."n .. aUtI Survey. til S·'I·tt. 

,-;,,011 ",~~. t 111"111.1111": I (II J "1'". (kl .. h,'r ~,.' '1'''1'''' ' 
cri ... tioll .. f C~"IIl'lIta. tt',:,.t.phlt-al !t.t HI::!I Kml,hi"al I 

11.a1'I'UnO. :l4Hh W;1n. Sur\"'Y_ 

N; 6Party.-Hyderabad, Madr~- and c·-e-n-tr-al--p-r-o_--i-----i-,---+,---':-, --"':"-1--- 'S--O--U-T-H-E-R-N-
vinces. Us. SII· JU. I Hs. lh. 

./Illlfl"··rldrllnllllwilh th;rkfrm'lll 
ill /,Iuim. i"I'-Tllperllf",J ,oill, 
".lIt·III'8 ,./ (,1I1t,- ,',II ;1111. 

/,"IV IOTl-IIt.rl",1 IIillll (Iml ('pen 
ell";""f,..1 "III;"";,, llyd.'r;;IJtld, 
thick forol-clad hiyh hillll with 
plflill jill/fill' (wd pl/lr/u'R of rul· 
fil'ati(J1l ill till' Ayt'1/('y1'rrlct8oj 
jl/",Irflll (/1/1/ C(~lltrtll 1'ro"i1lel'll, 
dlld /',t/til'rlit'd Opt'll plai7/Jj i" 
MadraH. 

Om··in("b 

One·lnch 
One·lnch 

TrIangulation 

OriginAl Atlrn'~' 
H(>\'i~ioll !CtII·y(·~· 

No.7 Party.-Bombay, Hyderabad, Madras & Mysore. 
Partly 111ldl/lafill!/ {'/titivated 

pili lUI. ",ith {,I/V bar(, hillH, lIud 
parlly d/~w/f,t!l uJOru/cr/ "Irlll'rllt, 

DC'I/I/f'!!/ wOfJderl IllltlUlllti7l!J 
pi/rtf·flll. 

Opl"l tuulllltllin!J pl"in8 with /010 
BllftrHI'/!lllJooded "i/ls. 

lV()tull'd pltlierUl aml Jrcavity 
lurl'lIit'd hills rum,i"y dOlVll to 
flu' 1I('r' cnllst. 

Tell "ml ('o11"r' J<:Btl,f~'8 

Ditto 

Ollc,inch 

Dmo.inch 

One·lnch 

One·lnch 

Eight-inch 

26·inch 

TrlangulMlon 

Traversing ... 

OriginAl $.lU'\'cy ... 
Supplcllu.·nhlry survey 

Origin:ll s,urvey ... 

Ol'iginnl :ml'\'(,}, ... 

2.6J~ H'g 

I 

5,1\75 I 
77:1 I 

·1,08·1 

411illl'Zlr 
miles. 6aS} 
5,700 

acr('s 4,
547 1 

(7'1 sq. 

)~:~,). J 
acrN' 
O'5Rq. 
mile). 

19'5 

0'S6 
per acre, 

, 6.448 

I 

a'i 
6.363 

! ' CIRCLE . 

, .. , I 
1'7~'99f11 

! 

, 
i 

:!TH I'"' }o;'\"ol1 .. I.· .. Us,Ii,ISI, ~·""t 

22'1 

r 01 (',1\-" "Ilrn',,:; aliI! 
"Ilt<'r (''(tl,l.dl'PUI't. 

I 1I1,'l1lal work. 

I , 
, (", Ex.·h"I ... " lan.::., 1I,,'llt· 

,.ur\,.,y ... 011 S-inch "lid 
:!Ii.iu(·h ';l,;,I.-,;. I ! ( •. ) J.:x('hull'.!I It.: .. 1,2111, ('ost 
..f I·"tah~ ~l1Ir\'t-y". 



Table C.-Areas and Cost rates of Surveys, 1929-30. 

. . ! l'o~t.ratl' I 'l'otU\C'I:. Q\'cruU ·\I"r'.f III '~l. per «". mil •• Tutul ur~':L ,'Nlditure PART\, AND LO(',\l,I'n', 11111'0{ (I . r . '1' 1 ..:0:;1; rJ.to 
.ad •• \o-< ,,,,co ... "'"\ 01 "I'" Octo "., of '('upo. Jh:lUI:t.::-: . 

Clllullcl ... r of C()l1tltry. Scale and dl'scription ot' work. . t' "f eOllll'llta· gn'Jlhi(:ul lilt 1!r.!~' gr.l.llllical crl\~~~~~1 0 tiollH.and :Sur\"('Y. to &'Iltr. Sur\"oy. 
• lllapJlIIIJ:). :~ot.lI1tl3U. _. ---- --------------- -----

No.8 Party.-·Madras. Us. li'l· Ill. n~. TIs. SOUTHERN 
CIRCLE. -Concle'. 

CultilJlfil'til'laills {UHlltills ... One-inch Triangulation ... 2.~Jlj3 3'1 

C"ltit,/,t"d l'iai1ls ... ... One-Inch Originnl snrvcy ... HOI} cd, (,.) (,1) ";];chul,'_~ !.1rJ.:'· ""J.l~· 
~T3 3.467 11()1,96~ 29'4 I'Illrv(':pt. 

(t") "::'1:('111",'" II~. :i(),IiOI;, 
lJiUu ... ... One-Inch Supplclllcntary ~,(jtill COlit 01 IarJ.{" ~'''11t, "lIr, 

RU1'\'('Y, Vl'Yll, 

'l'l'I1 l~'RIIlIt:,~ ... ... ) (i·inch Triangulation . .. 15,7:!.O '43 
!len's p('r acre. 

(:!.·Pi sq. 
lIIiJc.s) , 

Dill,) ... ... 1t),illCh Traversing ... 17'9 16'8 
iiIH':tl' p('l'lincl' 
uliles, mile. 

'l'ol/'n U II idf! 1/11'/1 ... ... Eight-Inch Ol'igiul\! SUl'\cy ... 4,115 '11 
n('rC's 1)(,1' It('n,', 

ur .. sq, I milt'sl. 
Ditto ... ... Eight-Inch Supplcmentary Hno '26 

survcy. acres per acr('. 
(I '25 sq, 

miiI'H). 
1',!1f Ralat"R ... ... I6·lnch Original survey ... 20.229 2'1 

l1ert'S per unt', 
HU'6 sq. 
Ulilt,~), 



Table C, Areas and Cost rates of Surveys, 1929·30 

PARTY ASP LOCALITY. 

t.'11.rucl~r "f country. He-AI.· and ")"lIcril'tion or work. 

----------
No.4 Party.-Bengal, Biha.r and Chota Nagpur. 
UnrlrJltlii"!1 atHl-jl"t 

rlwll Wfmr/,'''. 
l"1Illi~fltion. OJl(··illch 

/Jitlfl 

IJiltl) 
Ili ttf, 

l' Ili,·/;l!l 1("'0""/1 Yorky 
Opl"" }IIII cllllivtltion 
l.tlrtf "illif. 

11illo 

"i ttu 
ditto 

One-inch 

One· Inch 
One-Inch 

/Iill ... lItltl One-Incb 
roith illD-

Traversing 

Levelllng 

OrigilHd surlley ••• 
Supplementary 

sun·t·v. 
Suppiemcntary 

survey_ 

• j (JQilt rat.> I 
An:;-Ill ~,. }K'rNI. milc-Tota.1 ~rt>a. 

m"'·'do 'linduJin/ot ot Top"" 
l~lI'I~~'1 I-I . ,_ - r Clllllpllta- ~mp twa 
crtl' 1('00. . 

k I 
tll)l)~ an.' ~Ul"\"l·y. wor-. 
maPP!IlI{)· 

B.. I Hq. Ill. 

5.490 ira I 
155 13·6 I 

linenr per lincnri 

t:)l~~. } luile. 1_' 

1,667 ~.J.9 
I 

1,:151 I 

4,103 

I 

'fltirkly It'IJor/r'd hill.'I ... Four-Inch F(lrc~t 

8un'('Y, 

boundary 26 linear 
miles, I 

I No.9 Party.-Orissa and Madras. 
D""..,d!! ",mlllt'fl rfUlgcB ttlh'rlUlie One-inch 

",it" IIi!lhi!l t"lIltiVfltC'/ t:allt"!lII. 
J)rllsd~1 100mb,.,! mid barrell "-ills, One-mch 

RllrTOIiJ ""l/ry." (,nd opr1l cult;· 

Triangulation 

Ol'iginnl survey 

1,tll.'d phllllR. 

No. 12 Party.-Assam, Bengal, Burma, Bhutan, Nepal 
and Sikkim. 

/'ltli"R, hif/hltl culiilJtllc{l ,uno] One.inch 
,iltlfltillY co,,,d~~1 with trll One· inch 
fiaTt/rill' (Inti. forests, slt"'p r 
",,,,,,f,," !till "r,'tls up to 1.,),00U 
If. -ill ilCt1flf,/, 1JIIIIII'"111 null. One-inch 
SiJd,·illl. ) One-inch 

D.,rjl'Clillf! Gnidc MffJl:-

,., I Stel'l' hills d,ltl i()l('n arc" 

.lffl-iuly 10'" rleJlsc1!l 1000dcflItilill I 
-in I",ris of A Slam,BenYf" ,fntl, 

Hnnw" nun !oIIff'JI hillB ill/ 
Bllutiill, 

Hix-illeh 
Six-inch 

Hnlf-inch 
Half-Inch 

Triangulation 
Traversing 

Ot'jginal survey ... 
Hupplt'lllcntll.ry 

ImrV(1\'. 

Trlang-ulatlon 
Origin:,1 sur\'cy 

Triangulation 
Ol'iginnl survey 

4.249 I · I 

·5 1 

3.612 
31"0

10

'1 

II 

1.0801<' IH"B 
116 12·4 I 

•. •. I ml'ar p('r IneHT'1 
miles.. miJ('. 
1.273 :.14'7'0 

V47 ao-olll,i 
(.-) 

3'0'1 957'0 

5.015(·1) 
!i53 

6·6 
7·S 

3,612 

3,976 

I 

I 

'I'otal eX· 
I,,·n.litnro 
Odol .. -r 
bt·l!r.KJ 
to :-;~ptr. 

: 30tll W:'O. 

TIs, 

1 

I 

1,33,4ti9 

1,31.423 

O~ ... ru.lI 
ct):.:t rAto 
of'I'ppo· 
~.ll,hj(" .. 1 
SUJ'Vl·Y· 

RI'i, 

I EASTERN 
; CIRCLJ<i. 
; 

I 
i 

I 
t!:!';j(II)! lu) Jlll·III,It·!' training of 

PIII,il" uRiI Ilmp\,in~ of .'.:V.' !Iii, lUih';-I (4,111:' 
party t'UI'\"('Y and :!f~1 
"'onll,ilntil\)l fnllllnam· 
)!:Ulj ·l-int·h mill.")· 

I 
I 

aG.gfll)1 (II) Exduol,'-'II It,;, 1,tMII.i.,C('st 
Clf I lIll'llfi:" 10\\"11 

SUn-l'Y 1.nt, illt·hlll,,'!! 
('''~t. ..I' j,1~dnil1~ of I 1'''l'iI< 

, 

·1~·8 

(,-1 ;Iud ,.1, iudul)!' 2,iiUii 
.... llIIln· lIli!.·1I n·llOrh·d 
tr&lIIl!ldai4>,I, but- only 
l"<,C(llllloitrl·,Jill W:!tI-:!:,. 

(dJ .\ hont 2,000 fliJ. mil .. ~ 
of til;" half.judl trio 
all~llbtioll will lw uti
lizt·tl t't.r Olle.inch 
.. urn'yo! 'l'ripun"Sla.tt •. 

,,,) lnchlll"d ill tho one·inch 
triu.n~111ution, 

If) Exch1l11'8 work ,lOUD by 
pllpiitl. 

1(11 l'art only cmnplctcd, 



Table C -Areas and Cost rates of Surveys, 1929-30. 

(·";~,;wtl·r llf (',-'lIutry 

-------------------
No. 10 Party.--Upper & Lower Burma. 

Ul'l'}<;B Hun:'II,\. 
LOll! hills (,OIlal'r! with tlt.'II/H' Hulf·in(·h 

.i II II(I/r, 
I'/,/ills f~'J/'('n'd ,/Jifll dow' .il/II!II,' Hlllf·inch 

1/irl~ and III/,llllfllill!! ('uulIfrll One-inch 
cflnrrrd Iv,j/h ,1"11.'11> jl/Hylf'. 

LOWIm HllH~IA. 
llill.~ mltl ulldlllllfillY ('OlIlItr!! One-inch 

1'(lI"~r{!cl1IJ1'fh jlll/!!ll'. 

No. 11 Pal'ty.-Lower Bw·ma. 
••• OIH-·inch 

{'II It; ",tl,-d t illtli lId Itl. p"rld !lIIII''! (hw· ilwh 
IIIlft '1l1(lclt/I'd hillx. 

C/lffival"r! JI'"ill.~ (I"" d"1I8d!l One·inch 
ff'f)flr/rd hi/l.~. 

DnlHrfy wOfJI1"t! hill.~ 
Ill/hurr ,/!.'Hfllfl'H •• , 

... Hall·lnch 

... Elght·lnch 

Triangulation 

Traversing 

Tl'a versing 

Orig-illnl Slll'\'cy 

Triangulation 
Traversing 

Origillal Slll'\'(!y 

Original sun'l'Y 

No. 21 Pal'ty.-Uppel' Burma-li .. sero'",[ Fol'l"/', 

Slt,'pln,,1 "'ll' '!"flsdy 
Mils. 

r 
Four inch 
FUllr'lnl'h 

W(lo'/I,d I 
Four-Inch 

Triangulation 
Traversing 

An~;l in 
litl. mil.>,; 
.. I' {'1l"h 

,11"!lcrip
tiun nf 
work. 

l.zOO 

1:33 
lillcur 
milcN. 

400 
lilUmr 
Jllill'S. 

1.Uli7 

... {a,S;J:! 
1.128 

2:.m-l 
lillcllr 
mil{,s. 
{i,OU7 

1:;0 
3,215 
I\l'fPS. 

275 
-102 

lincllr 
mill'!'!. 

288 

Co~t. rate 
P,>f ~q. 

mil,. lin. 
cluoiing 

1""IIII'UI;,
tlons lUll) 
m:lI'I,ing), 

1

'77'U2 PCI' 
liuell}, 
mile. 

1

78'06 pcr 
linclLr 

I 
mile. 

·W·HI 

I Illr.91 
; 1:1'0 
i 9'6 (II) 

7'1 per 
Iilwllr 
mile. 
~tr4 

111'2 I'" 
0'4 PC1' 

ncrc. 

6H'4 
99'4 per 
IinN~r 
mil('. 

64U'2 

Total arl"lL 

of Tupo. 
gmphit';l1 
Sun'py. 

'1'ol:l~ {'I.- OVl'I'all I 
p('Dlhll1f~' e'~IIt. "It.O 
Oclohl·f of 'J' ,no. I 
1st 19:!!1 t r' 
to SPlltr'l Kt;lplncal 1 
311th W3t1. ~\lrvcy. 

-~---J,----'---- ,,-----

I 
Sq, Ill. l:~, 

3.600 2,07,738 

,.) 
6.217 2,13,463 

288 2.25,237 

H~. 

40'9 

782 

BURMA CIRCLE. 

(a) )o;xclmh'.:t COllllllllution. 

0') J.;Xr:hllk~ fll.iNlUll'l'illg. 
(1') Iuei1l!I,'" H~. a,MH duhi . 

laht,·to the BUrmlL !Jovt, 
Furp.:tt J1I'l't, !Jut cxt'lu. 
(1(':1 H". I ,r,(i2 f(:'c(.ovt'rcd 
frum priva41 ug.mey for 
8-.n,.), ruMk·r el'ltut(' 
sun-oy. 

Tbl' wholl" co~t iM Jl!Litnlole 
t() tilt' Bumta. Oovt. 
F(lr(',~t I>r-pt 



Table D.-Average monthly out·turns, 1929·30. 

All 1}lII-iIQ'WI (i,'/.: (Il('f~n jor t;U1'l .. cym'a ((':(('Judillf} pupils and 111"'1 u'ndl')' trainin!l) /01' a month 0/ i?4 1~'07·.I,·i11,q dHYS. 
)II~I·U.

L.:\~E~~_!?"'. 

"A" 
Company. 

"E" 
Company. 

1 ... r:Af.ITY. 

Oilgit t\~pn/·.\' 

II :tzar!\. district 
(,{jig-iill "Ill· 
II'yl. 

l)juo 

Ditto 

~. 
IS ...... 

1-IS('If. 

97 

I ~~ 1 
ISTII. 

24(ol 

I 
I 

.,. 
''''-:1'''11. 
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Table 0.- Average monthly out-turns, 1929-30. 
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Table D.-Average monthly out-turns, 1929.30. 
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Table D,-Average monthly out·turns, 1929.30, 
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V.-SURVEY REPORTS, FRONTIER CIRCLE. 

1 
Colond R. H. l'hillimorc, D.S.O., to 22-3-30. 

DIRECTOR:- Lt..Colonel S. ,,~. Sackyille Hamilton, I,).~.o., n.E" from 
23-3-30. 

48 

43. Summary.-The units administered by the Frontier Circle 
were "A II and "E" Companies, 1\os. 1 t'i, 22 and 23 Parties, and 
No.6 Drawing Otlice. 

No. 22 Party having completed its programme of riverain sun'eys 
was disbanded with efiect from 1st June 1!'3U and its personnel transferred 
to No. 2:l Party from 1st lIIay 1930. 

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

44. Trn-i.,.,i71[j.-1 R.E. subaltern, 1 Class II officer, 1 Upper 
:-iubor<linate probationer, and 14 soldier surveyors continued their training 
in field lind recess work in "E" Company. 3 R. E. subalterns received 
training in Air-Survey work during the SUUllller of 1930. 

45. Special.-The survey units ou the frontier continued to 
co-operate closely with military formations at special training exercises 
and lit mtlOreU\'res (p.p. 3, 4). 

Ma.ior Wheeler hilS written a report on this training which together 
with various conclusions and recommendations hus been published as 
Special Publication No. 2 entitled "Heport on ~lilitury Training in 
Quetta, 1929 ". 

A report by Major Norman on the Haiti Exercise, 1929, is included 
at the end of the Publication. 

46. The field u'Q'I'k of units was as follow8:-
"A" Survey Company. Topogr:lphy on scales of I! inches, 

1 illch nnd i inch to 1 mile in sheets 43 B, E, F, G, I, J and 
44 I. Traversing in sheets 44 Band F and triangulation in 
sheet 38 L. 

"E" Survey Company. Topography on the scale of t inch to 1 
mile in sheet 35 I; on 1 inch to 1 mile in sheet 34 L. 
Triangulntion iu sheets 34 Land 35 I. 

No. 18 (Ai,' Stt7'1'cy) Pa,·ly. Compilations of air surveys in the 
:s' orth- \\' eot Frontier Province in sheets 38 N u nd O . 

... Yo. 2iJ (RiVf~l'ain) Pa'tty. Triangulation, tra"er8in~ and 
demnrcation of corners of ;I,OOO-acre rectangles for the PUlljab 
Government in the area commanded by the Bhakra Dam 
Irrigation Pro.iect in ,heets 44 I, J, K, M. N, 0 & P; and 
also traversing of boundaries of hamlets for the Burne 
Government in sbeet 52 D in Kang-ra district . 

.\"0. ::3 (Rectallfllliatio,,) Pm·tv· Demarcation of rectangles, 
levelling and special Irrigation Surveys for the Punjab Govern
ment in the area of Jlluzaffargarh (Indus Cnnal) Irrigation 
Pr~ject in sheets 39 I, J, K, :s' and O. 
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"A" Survey Company. 

(Major C. G. Lewia. D.n.F.., R.E., to 2·'.11.20, 
OJficcr Commandill!]I-1 ~Iujor K. Mason, ~I.c., R.E., from 2;')·11·29 to 3··1.30. 

lLt .. Col. U. G. Lewis, O,D,E., R,E" from 4.~·30. 

47. General.-The recess and field bend·quarters relliainerl at 
Murree lind Rilll'alpin'li respectively. • 

Tho sU"'ey of the Kagan valley in Hazara district, N. \\'. F .. P., 
and of pilrt of Chili .. elistrict in the Gilgit Agency was comploted dUrIng 
the HUlIlIller. The .urvey of the Akazai tribal nrea on the weHte~n slopes 
of the mack Moulltain was carried out, at tbe re(luest of that trlhe, who 
foar a""roHHioll by the \\',.Ii of Swat. 

{"suUlII aro1\ remaillin" for Hurvey in the Kana tahsil of Swat, 
N.W.~'.P., was also complet':.d. The whole of the territory of the Wali 
of SWlit ha. now becn surveyed. The completion of tbe survey of 
Allahi tril",1 territory in Haziira district was attempted but had to be 
.. handoned owing to the disturhed political situation. For the same 
reason the trinnHulatioll of Swat Kohistan in the Dir, Swat lind Chitriil o 
Agency, bad also to be given up. 

Hovisioll surveys on the scale of I inch to 1 mile werc continued in 
the Punjab plaills in the neigbbourhood of Lahore and Ferozepore during 
the cold we"ther. 

Surveyor Muhllmmlld Akram joined )Ir. P. C. Visser's Expedition in 
the Ellstern Karakoram On its return from Turkistfin during June and 
.Jllly, 111111 was employed on plane-tabling in the upper Shyok valley. He 
<lIn'oyo,1 an IIrell of 533 Sli. milcs on the scale of ~ inch to 1 mile whicb 
i~ eXchl(lod frol11 Tables A or C, not being rigorous survey. 

4B. ]>.'·80""cl.-The average strength of the company during 
th" year WIIS 1 ClaKs I ollicer, :3 Class II ollicers, 5 Upper Subordinate 
ot!i:o.r., :.!Il Lower SlIhordinatc officers and 6 soldier surveyors under 
traullng. 

Major MaBon took cOllnnand of the company during the tillle that 
Lt.-Col. I.ewis attended the Senior Ollicers' School, Belgaum. Lt. Burn 
was tfUlI.ferrell to the Geodetic Brunch in Decemher. Lts. C. A. K. 
\rilson, Price lind 81111lS wcre paste, I to tbe company for 4 months 
dnrin~ rcces~ ror. t~·aiflill~. K. S. Afraz Gul Khnn and surveyor Fateh 
~llIllIlIlImad Khan ,1ollle,1 S" Aurel Stein'. Expedition to Central Asia in 
Allgu,t; ~I r. Chiragh 8111,h was tran,ferre,j temporarily to No. 18 Party 
lor the cold weather and returned to the company in April. 

. 4.9. Field wo~k.-(,ol" "·",,liL,,'. ~Ir. C. M. AsIUIIl, B.A., (Cla.s II) 
w~th () S\ll'\'uyOl'~, .l'evlsl!d 1,402 sfJ1l3re miles on the 1 inch und 5G square 
lillie!; 011 tho I ~ lUch to I mile scales in the Lahore, Fero7.epore, and 
Anu·itsal' dish'ids of the Punjah \ sheet H I l. 

111'; Snja\\'III !i:haD. ('.11., ( P. 8. 8. ) assister! hy survcyol' Mllhaullllad 
:\Yllh 1\I~n.n was III cbar}!c of a training e:l1Ilp of 6 RoJdier ~ur\"eyors and 
:".,ulelassl!led .ur~·eyol's .11 R'",alpiutli aud Hazara dish'icts (shcet 43 G) 
I he. I"'st o[ ti,e Iicld sheets. OR the scale oi I! inches to 1 mile cO"erin" 
:!:1. squart.! lUil~s, will Le utili~ed towards the revision of th~ exist in; 
I-mcb UHlp. 
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JIlr. Quadi., Dad (U. ~. S.) and one travcrser carried out traverain" 
for topographical sun'ey of 1,2.J.0 srluare miles in Jhang, Multiin, Lyallpu~ 
and l\lontgomery districts of the Punjab (sheet" 44 B and ~'). 

S"",,,,er. Mr. A. A. Graita," (Class II) with ~Ir. 1I1uitalllllli,d Akbar 
(U. S. S.), Lt. H. H. ijams, n.se., II.E., (Class I) umler illstruction, and 7 
surveyors, completed (j8~ Hf)unre miles of original RUI'\"ey on the scale of 
1 k inches to 1 lIIile in the K,igiin valley of Har.:ira ,listrict, X. \Y. F. r.; 
162 sguarc miles of Ol'iginal survey ou the senll' of ~ inch to 1 mile in the 
Chi las district of the Uilgit Agency; IS f;flllllre miles of redsion survey 
on the se"le of I! inches to 1 Inile in the B1atk "Iountain :lrea, Ha7,iirll 
di",t.rict; 51 f:qnare miles of orig-inal :=;nr\"(\y on the scale of 1 inch t,o 
1 mile in Trihal territory, Ilir. S",,;t and Chitr,il Agency anri Ha7"ira 
dh;trict, an(l 4~'50 s(juare milt,s of snpplClllcntary f'un·cy on the Hcale!'l of 
1~ inches :!Drl 1 inl'h to 1 lIlile in the lIIuzaHitr,ihiirl ,Iistrict of ](,,,h1llIr, 
(sheets 43 ~', I and .J ). 

K. S. Afra? Gul Khan, e. B., (Class II) carrien out a triangulation 
series of about :240 :-:.qllare miles from Hay.lJlak to T;lnk i'()Jiowing- the 
valley of the T,ink Zam in \\'azh;stiin Agoncy in shl'et 31i L, for the ad
jusbnent of topographical trinnglllntioll ill thiH reg'ion. 

1\11'. Chiragh Shah, C.H., (U. :--i. S.) cOllllllcnced reconnaissance for 
triangulation for Ii inches HUr\'cy in Swat Kohistan in the Hir, Swat nnd 
Chitral A~ency (,hcet 4:~ A), hut the work ha.1 to be abandoned o\\'in~ 
to the armed resisbnce of the Kohist:mi~. 

Mr. Muhallllllad Akbnl' carried out ohservations to connect the topo· 
graphical trian~u]ation of K:lgan of 19:Hi with the U. T. (lilKit ~ories of 
1911, at the hoarl of the Kagan vallo)' (sheets 4:l E anrl J). 

50. Areas surveyed.-A total area of t,:)!)4 .'I"are lIIiles was 
surveyed, comprising:-

162 slluare miles of original sun'ey 011 the scale of i inch to I mile 
in the Gilgit Agency (sheBt +~ E lind I). 

1,402 S(IUUI'C mileR of revision RtlI'\'Cy on the :-;(';1)0 of 1 inch to 1 
mile in Lahore, F'erozcp0l"c and Alllritsar tlil'oltrit'tR, J)unjah. (~hel't 44 I). 

51 square miles of ori~iu;tl f'UI'YCY on the scale of 1 inch to 1 mile 
in 1'ribal territory, Dir, Sw:.U :1n() Chitri'il Agency <111(1 Hazara district, 
N. W. F. P., (sheet 4:J B ). 

68:1 square JlIiies of origillal survey on the ~(';i1e of 1 ~ inches to 1 
mile in Hazara di,trict (sheet_ 43 E, F, I anrl J). 

)>) J':'lunre wile!'> of rcyj:-;illll ~lIT\'C.r Oil the I'calc of l~ indll'B tf) 1 mile 
in Tribal territon' Hazara <li,trict. X. \\'. F. P. 

i8 ~(Illare lI~i'les c)f n·yh-:ion "uryey on t he ~cille of ] ~ inches to 1 
mile in Haziira, H:iwaJpin,li! l.:I),OI"C, <Ind ..... eTozl·pOJ·c di~trit'ts, X. \\". F. P. 
and Punjah (,hed8 4:1 (; and 44 J). 

The snpplc·Jllentnry ~\lr\"ey of 4-,j() ~'Juilre wiles in i\luzaflilral,ii.fl 
di~h'ict of 1\n:-;llIlIir hilS heen olllitted frollt the tobl Tloted above ;IS thiFi 
work consi~tet.1 ouk of tile correction (,f ro;"I!". "illa}!cs awl g-Iaciattll 
nrells in the exi~tin~ IHap:.::. 

51. Office work.--p'ai'·-'ff"/'lll·I/.'I.-)Ir. f:rahaw. lI!"'si:-;:ted hy 
l\.. S. Afr;lz Gul Khan alld )It'",sr~. j). R ,"ohl''' (e.~. ~. \ :ltlll )IuhallllJlil!l 
Akbar, was in ('harge of the fuir-lJIHpping d\lrill~ tlte cold weather; and 
lIr. Aslam with ille8srs. Yohra and Saja wal Klll.llJ, was in charge Juring 
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the summer. The average strength of the drawing section wns 14 
surveyor. and 2 draftsmen... . 

In addition to curren! mal'plIl~ of I-mch sheets, the faIr sheets of 
the Xathi. Uali Bnd )Iurree Hills ~uide maps were submitted for 
publication on the scnle of :l inches to 1 mile. (The iUultan and 
~Iurree Hill, sheets were not submitted last yellI' as reported). 

G'o1nzmt"tiun of traverHe work and the compilation and adjustment 
of old triall~ulation WBS carried out by )lr. D. M. Das (U. S. S.) and 5 
cumputer!;. 

liE" Survey Company. 
Officer Cf.l,ru,IUIHi".g.-Mlljor E. O. Wheeler, lI.e., R.E. 

52. General.-The field and recess hearl-quarters were at Quetta. 
Owing to climatic conditions in the area under slIrvey and to the 

necessity oC nearly all JUovement being by road, only a portion of the 
company took the field "t II time, the remaining portion continuing fair
mapping nt head-quarters. Snr\-eys were extended southward on the 
Baluchistan plateau, astride the Quetta-Karaehi road. The lJIodern 
sUn'ey of .heet a5 I was continued, :md that of 34 L cOIUUlenced. 1,587 
8'lu:tre milef'i were triangulated in a(h~ance for subsequent seasons. (2,118 
fHluare miles were recolllloitred, but observation wus stopped on account of 
IHlze: the balance of observation will he completed in the autumn of 1930). 

Pel'/:lOli'llrl.-The uverage Rtrellgth during the field seuson was 2 
Class I officer., 4 Cia"" II officers. 4 Upper Subordinate officers and 40 
Lower Subordinate ollice .. s 'exrlu,1in~ the Reproduction Section). Of 
this sh'en~th, 1 Class II oHiccr and 1.5 Lower Hubordinute officers 
(illcllldin~ clerks) were employed permanently at head-quarters on fair
mapping, nu(1 extra-departmental work. 

Lt. 1. H. H. Wilson proceeded on leave ex-India during the year. 
K. S. MuhaUlUlad Hasan and liessrs. F. J. Grice and Seth Ram Gupta 
(Class II), were transferred to the Company, while lIessrs. J. C. Berry 
and 11. ll. Ganapathy (ClUBS II), nnd K. S. )Iuhammad Husain Khan and 
liessrs. IltiCat Husain and N. )1. Bopaiah (U. S. S.) were transferred to 
other units. 

53. Field work ,vas organized as follows ;
lVinle,~ 

Camp (J).-Mr. Khushal Khan (U. S. S.) assisted by 1st class 
BUn'erOr Ahme<1 !Shah, with 4 solrlier sUr\'eyors, surveyed 1 054 s'l uare 
miles all the scale of ¥ inch to 1 mile in sheet 35 I. ' 

SltIltHl('j'-

("""i' (.!~.--::lll'. A. J. A. Drake, D.CM., (Class II) assisted by lIIr. 
,J. C. Berry, k. ~. lIuhammad Hasan (Class II), and K. 8. Muhammad 
Ht~""in Khan HIlll )11'. !Sard~lr Khan (C. 8. S.), with 1 L"pper Subordinate 
olheer, ~ sur\'eyors, 10 sold lOr sun'oyors and 1 computer. sun'eyed 1,.567. 
square miles on the sClIle of 1 inch to I mile in sheet 34 L. 

Ti-;,olfl U1(!tiol.' .""<1 _~;~«!'cl·sillg.-?lr. Abd~ Rashi~ Khan (U.~. S.) 
obscn ed the rell13111111~ 0_;) square mIles of trlun(tuiutIon reconnoitred 
by him it~ the I!re~iOt~s y~ar in. ~heet :34 L. fo; I-inch sUr\·ey. Mr. 
Khushal Khan (C.:-<. :-<.), m ad,htlOn to supervisiDO' C:nnp (1) recon
noitred 2,1l~ s'ltlare miles in sheet 35 I for subsequent stlr\'e~ on the 
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~ inch to 1 mile Bcale, but was only able to obsen'e 1,58; sCJ\lIlfe miles 
of this triangulation during the year under report, owing to haze. 

CO?'1'ections to existing 71laps.-These were made aB regards the new 
Zhob road (via Kila Saifnlla) to Fort Sandeman and neighbouring 
areaB; and the Hinclubagh-Fort Sunde man R:lilway. This work fell in 
Bheets 34 Nand 39 B, E and F. 

54, Areas surveyed.-Original Rurvey of 1,.567 BfJuare miles on 
the scale of 1 inch to 1 mile, and of 1,054 square mileB on the Bcale of 
t inch to 1 mile; a total area of 2,621 sqnare miles on both Bcales. All 
this work, as well as the triangulation carried out, lay in Kaliit State, in 
Baluchistan. 

Nature of area 8ttrL·eyed.-The country surveyed and triangulated 
was largely on the plateau of Baluchistan, which consists of broad open 
valleys, between bare and rugged hills, but also included areas to the 
west, east and south where the plateau breaks into lower ground, and 
which consists of extremely broken and intricate hills nnd gorges, very 
difficult of access and survey. \Yater is scarce throughout, and often 
impregnated with salts: inhabitants are few, particulnrly on tbe edges 
of the platenu, nnd many migrate with the season. The climate is 
uncertain; temperatures vary from zero Fahrenheit in winter to 11()' or 
more, in the shade, in summer, and variations in temperuture ure often 
very great diurnally as well as from day to day. Precipitation ulso may be 
considerable in one year and negligible in the next; during the winter 
of 1929-30 fifteen inches of snow fell on the plateau during a few hours. 
Haze and dust may seriously hamper work at any time of the year; nnd 
this, combined with the general uncertainty of weatber conditions lnake 
adherence to a rigid programme very difllcul!. 

55. Ofllce work.-Fair-drawing was carried out throughout the 
year, owing to the company having taken the field in two sections, 
at different sea SOBS. Drawing sections were under the charge of 
Messrs. A. J. A. Drnke, and M. Ansari, B.A., (Cluss II) assisted loy 
Mr. J. C. Berry and K. S. Muhammad Ha"l1 (Class 11), and ;\Ie8sr •. 
Sardar Khan ulld Khushal Khan (U. S. S.). 

Owing to the field season h,,,iug continued until the end of June 
1930, the mapping of all lieM work was not completed ],y the end of 
the survey year 1929-:l0. It will, however, he completed hy the end 
of March 19:n. 

Reprodttdion sectio>l.-This section, under the supervision of ~Jr. 
Sadiq Ali (Assistant, 2nd division Photo. Litho. Office) worked full tillie 
throughout the year, almost entirely 011 pai,! for work. This work 
included the reproduction of a large nUUlher of ",,,"(wi. for No. 2.J, (SinJ 
Rectnn"ulution) Party, as well as IlUlllerous jobs for the military 
3uthorUies in Quetta. The special drawing necessary wns curried out 
by the dmwing section in charge of ~lr. ~1. Ansori, B.A. 

56. Military Training.-l'reliminllry training in air survey anti 
artillery survey had been carried out during the sumllier of 1929, and 
a I-inch map of the Western Cowmand lIIan"'uvre al'ea, 1929, was 
prepared frolll air photos taken by the Royal Air Force. This lIlap was 
used by the troops on the Autumn Exercises in UctolJer 1929. During 
October, "E" SU1"\'ey Company supplied a Sun>ey unit (about one half the 
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Btrenl(th of no ~1l,1i~1l ~id" SIl1'~'ey COlllpa~~y in ,~ar) '~'hic~ co· operated 
.·tl tl c troop" In the II ".ten. (OlUmand S'gnal ExercISe, trolll 14th to 

'" • I L' • I' '2 I t 16th October, und the Western COIllul<Iud Au~unm .c.xerclt!it:, rOIll:": III ,0 

24th Uctoher. \'aluabJe experience W,18 gilllled 011 these Exerc.u;?S III 

connection ,,,rith rapid triall~ulation,. air~8ur:'ey HH::lt~lOd~ 3Dt! udlllllll~tra-. 
tioo. A full report will be found In Special Pllbhcl~t"m i'lo. 2 ent,tled 
"Report on )Iilitury Tl'ainiol-(, Quelta, 1920" by Major E. O. Wheeler, 

M.e., H.E. . .' .., f 
J)uriult t.he SUlUlllcr of IfJ30, llHhndnal tl'illlltn~ III the use 0 the 

Wild the,,,iolite n'I<1 in Lambert computations was carrie,1 out, as well as 
BOllle cOlllhined exercises with the Hoyal Artillery ill rapid triangulation. 
The training of individu.LI sUl°\,eyors in air-survey methods was also 
continued. 

No. 18 (Air Survey) Party. 

,m .! jllajllr W. J. NOnUtUl, ll.C., R.E., tiU 26·4·30. 
O""lcer III C lar!]t:.- Li('ut. D. R. Crone, ft •• :., from 27.~30. 

57. General.-'l'h. party head"ltmrters remained at Murre. and 
the liolt! head·quarters at Pe,hilwar. 

Tl'iIillillg with the Horal Air Force has Leen cU"ried out and the 
air-1mrvey or arona near Peshawar for the correction of the existing 
I-inch sh"ot, hUH been continued. 

l'c,"u",nd.-Tho awra)!;e strength of the party apart froln the Officer 
ill Chuf).(1l waH OUO Clas. II officer till the elld of Octol)er, 2 Upper BuboI" 
Jillato OHiCCl'H unel 10 Lower SuiJordillateH, mostly under training. 

;) Cia"" I OIliCer" (011 probatiun) were also trailled in photo alld air 
survl'yt; Illlrill;.{ thUle to ~cptelUbcl' in lIurrce. 

The strcllgth of tho reproduction section av.,raged 0 men. 
58. Areas surveyed.-Dnr;ng the year the Royal Air }o'orc. 

supplied "ir photographs of 230 s'l"aro lUiles of tribal territory in l.'irah 
in sheot ;)I! 0 and of ili squ"re miles of Peshawar district in sheets 38 
N lu.d o. 

59. Ground Photogrammetric surveys.-In order to pro
vide" control ,. in in;~cccHsible cuuntry on which to base the air survey, 
mm has hC!l'u Illude of g-rountl ~tereog-raphic survey employil)cr the \ViM 
method m .. 1 I'hoto·theo,lolite. As there is no lllachine ill India the 
plotting hns been carried out in Switzerlanu. ' 

60. Original Survey.-
1'; ,·,.h,-The phutugraphs of Til'"h ill sheets 380/2 5 lind 6 Were 

l'cc-eh:c(i from the Boral Air Force during ~lt~rch anu were 
cOIllI',I.,1 by the Arll,,"el metha,1 and tilted to tho control 
pro\,hh.-t.1 by the g-rouUtl photogralllllletric survey mentioned 
l\iJo\'e (para. r>9). 

P,·"hiill·"'· ('il.'l JI"I),,·-Photn"TJ'aphy of the city and cantonments 
wa~ carri.d ~)lIt 1>)' the Roy,,! Air ~'urce during April, and office 
copy correctIons were compiled, for the correctiou of the fair 
.heets .,f the 12 inches to I lllile city map, dllriug Mny. 
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61. Tbe Reproduction section in the party has been kept fully 
employed throul(hout the year. Details of the work done are included 
in the )lap Publication and Office Work Report. 

No. 22 (Riverain) Party. 
Officer in chargc.-Mr. C. H. Tr-c.hlLm. 

62. General.-The programme of riverain surveys having been 
completed In st ~eason, the party commenced the survey of the area com
manded by the Bhakr. Dam Irrigation Project in Ferozepore, Hissilr and 
Ludhiiina districts, and Farirlkot, Patiala and Kalsin States. It also 
undertook the sUI'vey of a small area in the Kiingra district. 

The head-,!u.rters of the party mO\-ed from Solon to Ferozepore on 
1st October 1929 and returned to Solon on 18th April 1930. 

Personncl.-The average field strength of the party, apart from 
the Ollicer in charge, was 2 Class II officers, :l Cpper Subordinate 
officers ana 82 Lower Subordinates. The strenuth of the unit dUrin" 
the "ear was consiaer"bh- increased for the Bhakra Dam Jrriuatio~ 
". 0 

Project survey_ 
63. Field work was organized as follows:-
Ca?n}' (1).-Mr. ~'. \Y. Smith (Class II) assisted by ~Ie,.r". D. S. 

Uandhi and );'. )1. Bopaiah (V. S. S.) with 23 traversers and 12 Com
puters completed the traversing of 4,380 sqllare mile" in Hissiir district 
and 1'1Itiiila State aneI embedded permanent lIlu .. kstones at the corners 
of all 3,000-acre rect'lngles throughout this area. 334 square miles of 
trian(rulaHon to control the traversing was also done. 

('amp (f!).-Mr. Mahammnd Xajnmuddin, B.A., (Class II) assisted by 
~Ir. Abdul Ghani Qureshi (U. S. S.) with 23 tr'",ersers and 12 computers 
completed the tl'llvel'ing ''''U the demarcation of corners, of 3,OOO-ucre 
rectau;.!les with permllnent markstones, of !l~50G square miles in l·'eroze
pore, LUt1hiiinu and Hissiir districts and in Faridkot State. 250 square 
miles of triangull.1tion was also carried out to control the tru\'ersing. 

One truver>er was sent to survey tbe boundaries of six hamlets in 
the Palampur tahsil of Kiln;., .... a district. 

Camp (;J).-)Ir. Badlu HaUl (C. S. S.) with 5 draftsmen cOlllpf.ted 
the trave"e charts of riverain work, and hand-coloured 210 sheets of the 
Punjab-V.I'. boundary surw)'. 

64. Areas surveyed.-(cr) Tra\'er,ing and demorcation of 
corners of 3,OOO-acre rt.:ctangles with permanent murk-stones, of 7,8H(j 
SCjuare miles in th" are" commanded by the BhakTa Dam Irrigation 
Proiect fulling in Hheets H I, J, K. JJ, N, 0 and P in Fero7.cpore. 
Luclhi'illa alld Hi"iir (listricts, and in Pa!iiila. Faridkot and Kalaia I'Ita!e •. 

(/,) Traversing of boundaries of ~ h"mleb in the l'iilall'l,ur tah.i1 of 
Kin~r" district. 

'(c) Triilll),!ulaTion .of .=)i'-,4 squ:lre.luil.t's to cOlltrol~ trnvl,'rse wOlk in 
His" .. district !llId Pull,"" Hate hllillg 1U sheeTS 4~ h. U alld P. 

65. Recess duties.-The ,"ork ",as divided into two ., .. clions 
under J!essrs. F. W. ::O;lllith and )Jahalllmad :"ajamuddin (vide report of 
Xo. 23 Party). :"os. 22 and 23 Parties were amalgamated on 31st lIay 
1930 and );'0. 22 Party ceased to exist from 1st June 19!10. 
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No. 23 Party. 

fllr. H. 8. Simon~ to 19··I·:1u. 
0inar i" C"/'''!1~''- .. C. H. 'fre",ham from 20.4.361. 

66. General.-The party continued the survey of the are" COUl' 

uUlIlfIer! by the Inrlu. Cunuk )Iuz"tfargarh District. The orig-inal 
pl'ograwlllc waH to cOlIlplElte tlH' rertung'niutioll: le'i'ellill~ ,lIlll 4-inch 
topographical survey of the whole area, owing howe\'er to abno1'mal 
floodt' during' the IIIOU8001l rldn:-:;~ this pl'og-raulllle had to lIe modified and 
it ,,,rna (tcciuerl to complete the rectang-ulation ,lillI le\"elling-, illlli a~ lIIuch 
of the topog"ra phical EUr\'ey a" could be done by the llli,ldl<· of April. the 
bulnnee to he comph>tcrl flnring- the foliowiD~ field ~eil~on. 

Thc I18U,I"I'1<"ter9 of the party moved from Solon to )Iultiiu on 21lth 
October 19~9 and retnrned to Sulon OIl 2Hth April 10:30. 

Nos. 22 & 2:1 Pnrties were ;IIn:dgulllated on :Htit )Iay In~O, 
PCI'8onn,'I.-The avel'ag"e field strength of the party, apart from the 

Oflicer in charge, waf; :1 Cla~8 II oflicers, 2 t'pper Suhordinate officerR 
and 84 Lower Huhor<linates. 

67. Field Work.-
Cltm1' ( 1 ).-~Ir. 1-1. H. P. Buttertieh! (Class II) with 20 surveyors 

cOlUplete,1 !J07 "'Iuare miles of special topographic;,! RUr\"ey on the scale 
of 4 inehcs to 1 mile in the ~Iuzati;lr:!arh distriet ill sbeets :19 K, ~ 
und 0, un.l clUhe(ldee! permanent tnarbtone" at the coruers of all !l,OOO. 
acre rectangles throughout this area, 

0((1lt/' (:!).-~Ir .• liya Lal Sah:,!,,1 (Cia"" II) with 2H levellers COlll' 
pletu(11A iG ~l!Jnare lIIiles of ~crtiarr Je\'elliu;.{ in the )Illy.aH~lrgarh di:.;trict 
in sheets :19 I. J, K. Nand O. 

0,,'111' U 1.-1I1r. D. C. I'uri (Cia'S II) a"iste,1 hl' llessrs. Laltall 
Khuu nn,l Lalhir ~illgh (U. S. s.) with 2-l rectung"ulators completed 7~:~ 
sqnare miles of rectanglliation ill the ).[llzaH'ar:.{ilrh jlistrict in sheets S9 
I, J nnd N. 

l~i\'t.:' 41raftsIllCll were employed at hCMI-'1l1urters in cOlllpletiw, the 
4-iuC'h I"heets of the Ha\'eli Project :llld in pl, .... paring tht' heig-ht C'hal'to.;! 
from ~-ill('h r('~uctioll~, of that portioll ~)f the ::;illd-~;lgar surveys which r.", 111 the "-lIlch <h • .'pt. of the [ndus Canal area, ~J\lr.atl:or;.!arh District. 

'1'\\'0 surveyors were employed directly uwler the Olllcer ill char"e 
in omhed,lill~ permancnt IIltirkston~~s at the corners of all ~,OOO.a~.e 
roctan~le8 t)ll-ou~hout- the area eOllllllalllh~(l by til£" Han-Ji Jrri;;{ation 
Project. 

68. Areas surveyed.-(a) Original survey nu the seal" of 
4 iuchu~ tn 1 lIIilc of B07 ~41unre udies ill )[U:mtiill'g':.Irh district in Hheet~ 
:W K, X awl U. 

(Ill B.ccb~1g-1~lat~()tl down tl) 2;j.-acre plot:-;, 01' 7K;{ S4111;ll'e lJIilo~ in 
Muzuffarg,lI'h (iI!'otl'lct 11l Shl'l·t:.; ;·W I, .J anti ~, 

(d T~rti:lry Lt'\'dlill~ of 1.470 Stltlilre Ulilc~ in lluz.ltI:'lrorarh distl'iet 
in sheets :l!l I, J. K, X lind O. .~ 

<,I) Erection of p~rlU:Hlent ~tol~es thr()~lghou.t Ha\'eli and part of 
lhtzatlllr;:arh (Indus (anal) Irrlgahon PrC\J.ct. 111 sheets 39 K. ~I. :-; 
lind 0 1111<1 H A IIIHI B. 



SURVEY REPORTS, FRO~TIER CIRCLE. 51 

The eO\1l1trr comprises cultivated plains watered hy iOl1lltlatioD 
cilnal~, aud des~l't with :!5crub jl1ng-ll', whicu ill purts is very dt'DSC, parti
cularly "0 at the .iunctiou "f the IlIrlus and Pan.inad river •. 

69. Recess duties.-
8cf'/;,J'II (1 ).-1I1r. H. H. 1'. Buttel'tielrl \ClaBS II) wit!. 12 survcyors 

cOlllpleted the fair contour ~heets of the Illduti Canal aretl, ,Mmmtfurgarh 
District foOur\'eyed 011 the t-icale of 4 inches to 1 lIIile d 1Iring the past 
Helll !'eaSQD. 

SC('/ion (J).-Mr. F. W. Smith (CI"" II) assisted by lilt·. Blldlu Ihm 
( l·. :':. S.) with 5 computers. compiler! the records of ril'erain survey. 
iu a tit :-:tate for perltlallcllt reconl, and drew up an account showing- the 
work cOlupleted aId d".criLing its purpose, and tloe lIlctbo,l. employed. 

,"",,./ ion (.J).-Mr. ,Jiya Lal Sah)!al (Class II) with 12 le"ellers, CODI' 
pleted the f,,;,' sp,)t-height charts of the In.lus Canal ar~a. 1I1uzatlar)!arb 
District. 

Sed;",,· U).-Mr. D. C. Puri (Class II) assisted hy )lr. Lalbir Singh 
( L:. S. :-:.) with 12 snrveyors. completed for reproduction, the plane-table 
:-,ections of the Indus Calla] area, )Iuzali~lrgarh Di!-'trict sur\Oeyed during 
the past fielo! season. 

Section (5).-Mr. Mahallllllad Xajalllud.lin, B.A., (Class II) with 6 
draft~ll1ell, completed the cOlllputatiollS and ('hart~ of Xo. 22 Party's work 
during' the pa ... t tield 8ea"OIl~ and prepared charts awl plane-table fl.E:'ctions 
,,\' the Hhakra Dam Irri;,:atioll Pro.iect area for next tiel.I season. Xo. 22 
Party'. computations and the plottin)! of "illa~e honndaries of the 
Kanl,!ra survey were cOlllpleted, an,l also the haud-colouring of the 
l'un.ia h·l'. P. honndary sheets. 

70. Mandi-Suket Boundary Settlement.-
In October 1929. the Darhars of )1:>1I.Ii aD.I :-luket :-Jtates ",ade a 

joint fl'IIu8:oot for the aeputatioll of an otiieer of tlte Surveyor ludi .. , to 
enttuire into, aUt 1 c.lecide upon the boundary between the two States in 
three areas (ill sheet :3:l A 14) where the hound" .. y was in dispute; and 
further to demareale the line of the hound .. r" in Ii\'e areas (in .Ioeet 
5:1 E,:3) where the D.ubiirs had come to ... ; ngreellleut hased on the 
~urvey tlf Indi .. 2-ineh sheets of IIl94-9i. 

Lieut. D. U. Croue. H.E., was deputed for thiN work aud commence,1 
the t'1l')HiI'Y into the Ji~pute~ on 2-1.th Fchruar,r 1 ~):~O. The wapping- of 
the lines ('l:liuu~d l)y the :Sbtes. aud the demarcation and mapping of the 
a.wards, were clune throug-Ilont 1))" pIane-tablill.~. Oll \'ariolls I"cules accor(l~ 
iug to the natul'e of the lIn'a invqh'ed. The tir:-;t (Jne~tioll to be settled 
cnncernetl about .il) aCfe::; of y;dlUlde ;lll\l\"iulll brollg-ht into di~pute hy 
the Chtlll~ill~ COUT:;e of a rh'er rlurin,~ the Litter half of the lUi'it century. 
The area wu~ milpped 011 till' :-:(::11e of l;j inches to llllile. E\,j(lencc was 
Fil:aIlt~· as it reiat\)(l roughly to the period of the ei,!:!hteen se\'t~ntie8. 

The second di,pute taken up c"ncerne,l lOll arres of rnu~h hill 
;,{rJ.7.ing' land and the right to water ill a cerbin hill ~tream; the area wa~ 
ulapped OD the scale of 6 illches to 1 mile. 

The ltlst di~pute concerned about 1 ~quLlre Ulile (,d' ,\:{razillg lan~l on a 
steep rocky bill.j.!e, with a few 511lail patehc- of CUltivation, and also the 
possession of 1I nevi. The area was lIlappe.1 on the scale of :1 incl,es 
to 1 wile. 
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~ome difficulty was experienced durin:: plane-tabling, a8 the trian
,-",lation which cxbte,i had been executed for i-incio survey only, and 
for the few BtatioDs in existence no markst('oes "were found .. 

As no Olle of the de,·j.ion, was "ccepteu by hoth parties, all the lines 
awarued Were only marked by temporary pillars. Tbe demarcation of 
tho awards was completed by 9th )Iarcb. 

The demarcation in the five cases in wbich mutual ng-reement had 
bcen reacbed, was carried out between 31st Jlarcb and 5tb April. 

The Dlutual agreement was, tbat the line should be demarcated as 
.hown on the !:iur"ey of India 2-inch map of 1894-97, and where this 
map showed the ar •. '" as in <lispute, that the nrea 60 shown should be 
"'1ually divided between tbe States. The areas were mainly forest clad 
hillsides, and extenrled along- portions of the boundary for 15 miles. 
The published sheet of tbe 1894-9;, ;!-inch map, on which plane-tab!in" 
for these demarcations was carried out, proved remarkably accurate and 
faithful in the depict inn of hill forms by the old style of form lining. 
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DIRECTOR'- (Lt,·Col. 8. W. ~acb'ille Hamilton. D.EI.O., n.E .. to 19.3.30. 
. \" ., J. D. Call1fJbeU, D.S.O., H.E., from :W.3.aU. 

58 

71. Summary.-The units oc1millisterec1 by the Central Circle 
were ~os. 1,5,20 (from 1-4-30) alld 2 .. Purties .• \ir Survey Trowr.e ulld 
Bhopal Detachlllents, un,1 ,",0. 3 Drawill); Oiliee. 

The Buuares Detachment was disbande,] frolll 1st Octo her 1920 and 
its personnel distributed amollg'.5t the othl·r units of tht..' circle. 

The (Jtlicl,~r in char~e :\"0. ;) Party, ill addition to his normal duties, 
continued to act a~ .As~isti.lnt Director of ::5un'eys~ <..'entr:,l Prn\'inces, and 
administered the re\'enue! town, and other surveys of that pro\·ioce. 

~o. ~O Party (Cantonments) was transferred from the i.llhninistrati·;e 
control of the Director, Geodetic Branch, to that of the Director, Central 
Circle, with etlec~ from 1st April 19:30. 

72. T,.ainin.'l.-Four Class I Ollieers were under trainillg in Xo. 5 
Petrty, two were transferred to the Froutier Cirrle in April W;JO, the 
remaining two to take churg-e of the .llap Becort! anu Isstle Olliee and 
Xo. 1 Party in January and .\by ID:lO, respecth·e!y. Two Cia", II ollieer. 
completed their 2nd ycar of probation in ~os. 1 and;; Partie. anu one 
U. S. ollicer was connrmed in his appointment. ~o pupil. were 
entertaill~d during the year under report. 

Out of the six sol!.1i~r surveyors triln~ferred from the Frolltier Cin'le 
iu October ID29, ruur underwent their :!ucl p~riod and two their 1st 
period of extru trl1.iniug iu ::\0.5 Party. One of the forlHer wns found 
unsuitable for retention in the j)ppartmcJlt and re'"t'rted to his regiment; 
of the two latter, one IIns been recommended to undergo a 2nd period 
and the oth~r was re\'ort~d to his regiment at his own rCfluel'it. ~ix Dew 
soldier tiUrveyors, posteu to tilt· circle in ID2~1, are IIOW under~oing their 
1st period of training in ;\0. 1 Party. Two soldier surveyors, on com
plet-ion of their 5th fidd 8caSOll in the Departllu:nt, ha\'e lW('n recolII
mended for permanent rt:lention 011 the unattached Jist. 

Th(' ~cr\'ices of a V. t'. S. computer Were J~nt lly tile (;l'{JI]ctil' 

Brauch to the circle in order to inHruct computers arlll to raj:,c the 
goner .. l.J 8wndard of cOl11putation~, 

73. The field 'H'o/,k of parties and detachll1entt:l wus as fulluw~:-
.LYo. 1 Pa1'ty,-Topo;,..'rnphy on ~('nle~ of -L :;, and 1 iTH'iI to 1 llIile 

ill sheets 40 '"' and 0, .. 5 F. l;. J, ;'1 ano! ~, 46 X an,] .j.o E. 
Large scale f'un'('Y of InJure city from air photogr'lphs. 
TrLln,:,rulation ill Jdv;lDce. 

So. 5 Par/?J.-Topogrophy on the scuie of I iIH"h to 1 lIIile in 
sheets (;3 P, C·l F .. T :md)1. Hevi:,il..lli of tht' tuwn "uide 
wap (Ji' Ih:llafl~~ :1nd Dci~hboudlOOd, Trii.lIJgtllati~n ill 
advanct.:!. 

,..\'0. f.:O.Pa'fty.- Large bCaic 6urvc,YE of <"untonICl(;'ut:- and bfrziirs of 
fi\'e cantonmt!Dts in Bihar and Ori:-f'a, Ct.'ntr.1i l'J'ovioces and 
'C'oited Provinces, Travcr~ing and levellio;! in 3(lvaoce. 
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};o . .t.~ J'tf.,·t!l.-TraverHing-. levelJing .anfl demnreatioll of rertan1!les 
fur the BOInbay V""erDlllent In the urea cOlllnllmdeJ. by the 
Lluyd Barrag-e anoJ Canal Pro.ie~t, in Ba!uchiHtfin and fillld. . 

.1 ;,'1' /:3'url'c.'I 1'f(l'/:er~e lJd"cll1nC'11f.---: 1 rU\'erslDj.{ f,or ~oll~~~l of .ur 
slI"'eYij on the scale of ~6 mehe •. to 1 lillie III Sltapur 'lOd 
Bahraieh districts of the UnIted Pro'·lJJces. 

lJt.o/!(ii Det«chmc"t.-Forest surveys of the Bhopal State n'sened 
fore8ts. 

No.1 Party. 

rC;'l't:,iu G. II. O:<IIJ:1"hm.lI.c., n.v.., fmlll 9 • .;'i.:!!1 tu :U·;j.;jU. 
tI.tJi,-,'", II. d .. ,n/"'- :'Ilr. F. B. Kitt:heu, frulll l·-I·:~O to :~,.,.:'H. 

. 11.t. If. w. Wl"i~ht. R.t:., fI"01l11:'·30, 

74. General.-Instcall of carrying on the sU"'er- of last ,e"son 
in Bihiil' "nd Orissa, the work there was handed over to Xo. ,5 Party, 
IlIlIl ueW topo::trnphical BUl'Vl'YS were COlllmenced in ll.'ijpntana and 
CentTIII Indh. in contiouation of the work done by the Rajplltana Detach
ment two ycurs previously, and "Iso by special arrangement with " .. rions 
llUJian States. 

The arell was very scattered and fell in the following deg,'eo sheets :

~(J X an,1 0, 4.; F, 0, .J, M and X; 4(j X and .5:3 E. The ticl.1 he"d
'Illartars of the party were at Ajmer. 

l'c)·soIlHcI.-The streng-th of the party was illcre"se,] to approxi
Iltalely three times the nllmber of the preyious year; this was partl? 
tlllO to the transfer of surveyors from the Benares Detachment, dishanded 
ill October 1 \129, Ilnd also to the posting of soldier anel pupil sUrI'eyors to 
the party for training. 

The attual tield strength of the party, exclu8h'e of the Officer iu 
charge, numhered a CIIl"S II ollicers, 1 Class II probationer, 2 U. S. 
Ilod uhout 59 L. S. ollicers. including 6 soldier surveyors nn.1 20 pupil 
surveyors under trnilling. -

75. Areas surveyed.-K,.56:l s'luare miles of 1-illch original 
sllI"'oy ill sheets 40 X and ° io Jodhpur and Jai."lmer l'tates: a,2i7 
s'lnare mile. of ~.inch revision survey in sheet 55 E, mostly Bhopal 
~hltei 2,6ia t;ltl1ilre miles of l-inrh original survey in sheets 45 F, G and 
J ill Ajmer-llerwiira ,Ii,trict "uel Kishaug-arh an,l .Jodhplll· ~'Hntes; 
and 10,41,5 acres of airsnrvey in Indore city in sheet 4(; X, on the se;]le 
of :J ~ inches to 1 mile. 

4,Hl:1 Fiqnure miles of minor frt\lllework were triallgu]llted in sheets 
4,~ F, 0 and .J for t'ur~:pys in tTodhpur State. aD,1 5:.n sfJ\1ilre Illih'~ in 
.hipur State. 117 Iinenr lltiles were traversed in In,iore city. 

76. Field work was or:,:anize,l as follows :_ 
CalliI' (1).-)[1'. F. B. Kitchen (Class II) in char~e, with 2 instruc

tors und 2 sunoyo"s, sllrveyed 1,1;04 square Illiles on the 1 inch to 1 lUile 
scule in sheets 45 F, G und J in Ajlller·lIerwara Province and Jodhpur 
State. The tr.!lining of 14 pupil surv~yors was undertaken by this camp. 

The a~~a Illcluded .ha~p r?cky h,lls and" flat sand~' country.side. 
lIr. K,tchen nbo supervIsed 1 surveyor all revision of the 4-inch 

guide map of Delhi. 
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C"'''P (J).-lIr. ~1. ~. A. Ha.hmie, B.A., (Class II) in charge, with 2 
instructor. anu 2 surveyors, surveyed I,Oli9 square miles on the' I inch to 
1 mile scale ill sheet 4.5 J in Ajlller-)lerwara district and Jodhpur and 
Kishungarh Stutes. The training of 6 pupil sU"'eyors was also under
taken by this camp. 

The country consists of open cultivated plains bordered on the \'I'est 
hy the main mnge of the Anlvalli hills. ,. urious isolated olltcrops of the 
~ame hills occur throllg-bout the area. 

CCOltP (.j).-~Ir. T. )1. C. Alexander (Class II) in charge. with 1-l, 
sun"cyors, during the p~l'iod from Octouel' till Decemher In2~, surveyed 
1l,503 s'I"are mil,·. on the scale of i illch to I Illile in .heet. 40 ~ and O. 
The surveyors were then transferred to camps (1), (2" (4) and (.-,). 

Th~ area inelutlc~ s:ullly and comparatively waterless tracts with ;1 

few scattered villages, slhl a rocky \'I'aste in th .. north of sheet 40 N. 
Camp (4j.-~lr. B. B. Kuttappa (U. S. S.) iu charge, as.iste,! 

by Mr. Jagannath (U. S. S.) for tnn·ersing. with 5 tra,·erser. 
and 3 computers for six weeks, and 4 sU"'eyol'8 anrl 1 pupil fur 
3 months, surveyed Indore city on the scale of ~2 int'hes to 1 mile 
from air photographs. 

The total area surveved was about 10.415 acres. 
The photographs we~e taken by the Indian Air 8ul'\'ey 1111'.1 Trans

port Lt,!., tomll'lls the end of tieptelllber 192D. 
The traversing' of the whole arell, and fixing' of at lellHt 6 control 

pointH OIl every photograph, were carrie(l out !luring' Uctober and the 
tirst half of Novelllber by ;, traversers ullder lIIr. Jagllllnllth. 

The COlllputationA were cOlllp!eted lIIulcr thiA olficel' during the 
sallie peT'iod. 

H(~ctitied enlargements, on the srale of ::J2 inches to I lIlile, of !'\utli
cicnt photo),(raphA to cowr the area. were then prepare,! at the head· 
'1uarterR of the Indian Air tiurvey a",1 Transport Ltd., DUIII-Ih .. ", 
Calrntta. ull,lel' the superv'ision of lIr. B. B. Kuttnppa. 

The inkiug' up of thf'se photog-r.aphs, as well iI!; sur\,f'yin~ COl1tour~ 
at 2 ft. interval, occupied 2 >urveyors for 1:J week.. These inked up 
photographs were tltton bleached. leil\'ing only the inkefl tip lines, and 
treatell as orlJinary pl:1De-t:lble sections! bein~ reduced photog-r.lphically 
to the srale or JU-in('hes to a mile. )Iofiaies were 1w.1,1~ f.~r the propose,l 
shee1s. :md hlne prints wade from these for fair· mapping. 

A .!t·taiICfl desrription of thi~ ~urn'Y, its ro:-t, aud the JIIethodto elll
pluy,.,I, will Ill' funl1'! in the Technical Supplell,ent to this reporl. 

ea!ili> (.:J).·-SuT\,eyor D.P. Uhasi Halll in charge. with 7 sur\'eyorl'! 
from ,lannun' tn )laTch, ~llrn·j'eo. ;~.277 :"'lu;lre mile:; uf ~-inch re\'i~,;j(lll 
:-;UTve,' which include,1 the majur portion of Hhoplii :-:'tatl' anti pUTt:-; of 
Xarsi;lghgarh~ "funk and Uw:dior ~tate:-; ill ~he(>t j);; E. 

77. Recess duties.-Fair·lIlappin~ was divided illto :1 '"ctions 
un.ler ~Ie>"·'. F. 1:. Kitl'l,en. ~l. C\. A. H",hmie and B. B. Kultappa. 

The Ill:lppiu,!.! of the two l-in('h ~lteet~. tlil't'e ~-iTl('h !'ihect~, ten I-inch 
~heets. :.In(1 the Indore- .Air :-\I1T\'ey. ail ~l1r\'eye(1 linTill,!.! thiFi season. was 
cOlUpletetl .1uril1~ the y~a r. 

The "arious triimgulator!:' cumpl(·ted their Nliliputatiouti with lIf. 
T. ll. C. Alexander, ill charge or the .edion. 



SuRVEY REPORTS. CEnRAL CIRCLE. 

lTr. )Tnriaza, n.A .. (U. S. S.) was in charge of " special training 
section containing 12 pllpils: '.lIt of the,a it was possible to employ 4 on 
fair~llIapping- after 3 JJlonth~, and 2 a5 typers. 

No_ 5 Party. 
nflir,,.,,'11I rlirll'y,-,._.\iajor L. H. hck."Ion, I,A. 

7B. General.-This party carried (\Ilt _urvevs on the 1-inch 
firah~ in t!1\~ (','ntr,11 PT·"'I\'ill('I_'~. C.'lltr.ll Tn,.lLl. Bill,lr :11\d OJ'i~s:1 nn(l 
the Cllite./ Iln)\·inr'c:·; ill ... l'll.'l:t-.; (j:~ P :In·1 !~,+ ,I. The t,)\\"n ;:;ui,io mnp of 
lhm:u'c:-; wa ... a1:-:o rc\"i:-iC.f on th·· 6 ·il1(·h ~(> tic. The tield hear{'llulrtera 
wero :t:,!<lill :tt ~ii:!p1)r in ordt'T to k"ep in tou('h with the ~cttlement 
COlllllli!'lsioner. Centrill Prodlwe--; thl" Otlicer in cliarg-e of the party 
hcin:,r also A:-;si",t:llIt I>ircdor of ~ur\"cy"" Centrol) Pro\'ilwcs. 

Pf~)·801/11('t.-Th(~ field ~tT'(-,II~th, :lp:lrt from the Olncer in ('hilr~e. 
wn~ + Cla~~ I ol1i('er~ (under triliniw.:). 4- Class Ir (lllker::.;(1 nn pJ'ohation\ 
4 'L'.~. Ulid ..J-:~ L.~. nllicer~! ill<'ludin,~ :! COlllputCI'S. 

79. Areas surveyed.--4.~~O ''lu:lI'e miles of I-inch sur\'ey 
(l,ti2~ sfpwre Inill's re'Soun'cr, :{,205 sqlLll'e lJIiles origin:!l and 96 square 
milCH ~upplcillellt;lry ~ur"ey I in sh ... 'ets (;:1 P :llljI G4.J; 4.5 square miles 
of f;·illch rC\'ision survey ill Renares; 2,198 SjI'l<ll'e miles of trian~ulation 
in ;\fh':lfl('e for I-indl ~llr\'ey in H-I- F; ami 2.1K; ",cplare mileg of triang-ula
tinll in <}fh';llll'€' for !·iJU'h SU1'\'C'- in (j.t.)1. The tri.ltl,"uiatioll in :If)nl1lCe 
for l-itu'h ~l1r\"(.·.\· \~'as COlITwd~,I with the Bila.pur·~~leri,Jiollal 8eries, 
un,1 that for ~-illeh sl11'\,ey was cnnneeted with the CJ.icllttl, Longitu,linlll 
~el'ieH, 

BO. Field work \\,a. Mc:mizl'(1 as follo\\',,-
Ca,"i' (I )_-H""d-'1uart"rs (;,,1'\\''' I:oa<l. )[r. A. B. Hunter (Class II), 

uf;slBtell by l:l sun'cyors, complet"d 1,(}2S ::;qnare miles of l-in('h re-iml'Vey 
in Paliinull distriet of Bi":" an,1 OriS'a. )1iT7.;II'"r di-triet of the United 
Pro\'iuees :mll Sur:.!uju Stolte of th€' Centroll Pr,)vin..-e:'\. About two-thirds 
of the ar('a is hilh' :tnd ,\'oolle')' with few vilb'J'es ilnd bckinv' in 
comlll\tl1i(,i\tif1I1~: th~ remuilliler of the area con .. ist; of unduLttin~'~ and 
cultivated plain_ with a fe\\' i,,,late(1 hills. :mrl is thil'kly populated, 
cspc(·iillIy in the Iwi~hhourhond of the Kocl river. (J\\'in~ to the 
pUl:'sh'e ho~tilit,\' of the iuhilhitlllts an, I the inahility or ullwillingncRs 
of the 10c<I1 ollici,ils to help, it W .. IS foulIll lJel'essary early in the field 
seu~on to ~llpply this ('<llllp with permanent c.'auwl transport. This CUillP 
,,1:;0 completed -1-.5 fo'lluare wiles or rt!\'i~ion ~llr\'ev 011 the scale of 
6 indics to u milo ill Bcnares and its imlllediate nei!!hi,nurhood. 

C""'I' (.:I.~-He,,'I'llJarters Ihtanplll' a",1 later Bilii-pnr. )Ir. Sha,li 
Lal Dulle. a:o;si::.;tod by !3 t'llln-C\'OfS anl1 10 soldier SUI'\·e\·or .... under 
training', ('olllpleted 1,i,H) fI,(lu:ll'e' lII-ile~ of ol'i).!,inal and !):j ;;illare miles 
of ~\lpplelll(,llbry ~(Ir\'e,v on the s('.tle 01 1· iJleh to a mile in Dil.i~pur 
di .. trid o~ the. ('cntr.d Prnvilll'e:-;. The ('1)ulItry i--. fnr the mn:-t p,lrt, 
~pal' .. ely 111 11:ILllteli :11111 ('\)II .. i ... ts ehielk tIt' h('.l\'ih~ woo,le.] hills and 
plains lI~l'e:-.:-.it;lt~lI;! II1\1\'h pblle-tJ hIe ·tT'.1 n'r:.:ill~, • A ~Illall portion of 
tho are~~ 111 th~ lUlI.ne,n ite ,\'il'illity of Rilaspur cOllsi .. ts of open un(1 
Ulh.ill"ltlU~ plams With g-O\),l cOlllmlillil'atit.lu~. 

C<fIllP (J).-He,,,I·'luarters Kat;!hora. )lr. X. D. J",hi, 8s>i,ted by 
14 surveyors, completed I,3i3 square miles of I-inch origin.l survey 
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iu Bililspur district and in Korea and Surguja Feudatory States of' the 
Central Provinces. Pr"ctically the whole area consists of hea,:Uy 
wooded hills, with very few "iIlages, and with few and poor communica
tions. The country in the immediate neighbourhood of Kat"hora 
consists of undulating plains, partly open and partly he8"ily wo~ded, 
with a few small hills. 

Camp (.n-Head-quarters Chumpa. Mr. Hakdar! Khnn (U. S. S.), 
assisted by 1 surveyor, 4 Class I and 2 CIa,s II officers (under training), 
completed 686 'quare miles of I-inch original and 3 squllre miles of l-iuch 
supplementary 6ur\'ey in Biliispur district and in Sakti, Rai::arh and 
Udaipur Feudatory States of the Central Provinces. About two-thirds 
of the area is hilly, heal'ily wooded. and sparsely inhabited, with very 
few communications. The remaiuder consists of open anrlundulating 
phine. well populated, and with fair communications. 

C,,,,,p (;j.-lIr. J. R. Chihbar (C. S. S.) triangulated 2,198 square 
miles in Rewah State of Central India, in Biiliighat, Bilaspur and lInndla 
di<tricts, and in Kawardha Feudatory State of the Central Provinces. 
The country is for the mo,t part hilly, heavily wooded, sparsely inhalJited, 
and with poor cOIDIl1ullic.;ltioIl8. 

I'","p ((J).-Mr. M. D. Nangi", B.A .. (Class II) triangulated 2,18; 
square miles in Surgllja and .Jashpur Feudatory States of tbe Central 
Provinces. Almost the whole nrea consists of heavily wooded hill •. 
Villages are Cew and far he tween, and communications poor. 

81. Recess duties.-Fair-mapping Was divided into 4 'ections 
under :lIessrs. A. B. Hunter, Shadi LuI Duhe. N. D. Joshi and Hakdad 
Khan (trainiuJ,{ 8eet.ion). The mapping of all field work, together 
with :1 half-inrh sheets of the previous field seaSOIl, was completed 
during the year. ~lessrs.:lI. D. Nan;!ia and J. R. ChiL},ar were 
re'iponsibIe for the comput.ltillns of their triangulation. 

No. 20 Party (Cantonments). 

f \Jr. C. E. C. Jo'reuch UJ. to lo·I:?·ZOJ. 
"ifi,"t',· ill ri,tl'·<)!'._" .. C. ,,",'st from IG-l:.?-2!1 to 6-1.;,00, 

.. . \" J. II. Willi:lIu~, frolJl i-I·3/). 

82. General.-The party carries out original and r"'· ... on 
survey, of cantonments, milibry lands and cantonment h:izars as rerluired 
by the Engineer-in-Chief Dnd the Army Department; and is also avail
able for other special hrg;e scale surveys. 

The hean-'Illnrters of the party were at Dehra Dun IIp to 31st ~Iarch 
19:~1), ano thereafter at Jlu"soorie under the administrative control of the 
Director, Cent",,1 Cirrle. 

This report covers the perio,1 1st April 1 !l~9 to 30th Septemher 
1930. 

83. Areas Surveyed.-The ti"l,j ramp of the party ron,ietinl( of 
12 t'urveyor~ (liltl 2 Ctllllpttter::, uuder the s,upen·i.'.;,joll in turn of Rai ~nbib 
Jamna Prasad unci :11.,,..,. :Ilubammad Husain and Bakhshi Harnam Sin~h 
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(U .. s. S.), completed tbe survey of tbe following cantonments 011 

the Bcale of 16 incbes to 1 mile, as well as the hazur IIreus on the Acale of 
64 incheB to 1 mile. 

Lucknow 
Pachmarhi 
Cawnpore 
Dinapore 

16-illch 'l'e1;ision survey. 
OJ 72.5 acres 
2,409 

" ;\, i~2 
" 908 
" 

16-inch 'I"e-su'/Te!f. 

3,391 acros 

64-inclt ,·e-survey. 

Chakrata Blizars 35 acres 
it Lucknolv " " 

64-inclt ,"et'ision. 81trV1'!I. 
PnchlUllrhi Bazar. 55 acres 
Cawnpore" 188 .. 
Dino.pore H 57" 

)Iaking a total of 17,2'0 acres on the Hi·inch sCllle, and 406 
ncreA on the IH·inch Bcale. 

'i'-1'(tl't!l'si'lIt} U1Hl Lf',·ellil1U. :{4.6 linear ruiles of traversing were 
carried out nnd the results compute~J in auv:lllCe of the ensuing season's 
deb.iI survey; 140 linear miles of le"clling were run at suitable inten'als 
us contl'ol work for 5 feet contour intervals in the plains, and 20 feet 
contour iuter\'!IJA in hilly cantolllilents. 

1U po.itio,," were tixe,1 hy theodolite traversing in Lansdowne 
cantollment for the purpose of testing a ri.lllge~tinding apparatus. 

Hpot levc1ling in l.ucknow cantolllIlent of 2:1 positions for an 
anti-mala.riall HC'hcme, UlHl 7 linear miles of levellill~ along the main water 
supply line ill Chukr:U" were al.o carnecl onto 

84. Recess duties.-The field camps retuMled in July, an<l tho 
party fllir·mappeu Ull<l ,"bmitte,j for pnblication the plans of Peshawar, 
Belg:auUI, PODIlU, Kirkee and Cawnpore cantonments 011 the scale of 
16 illche. to 1 milo, with their hiizars comprising 8 pl:IIlR on the Rcnle of 
64 indIes to 1 mile. 

A .Imwinl{ section of 6 ,lraftBmen IIn,]er )[1'. O. D. Jackson (Class IJ) 
waH. maintained throu~hout the year; 4:\ originals of cantonment Rllrvey:-; 
wore proparod IInu So lit to pre'" for publicatioll. 

No. 24 Party (Sind Rectangulation). 
011ke!' il~ cJulI'gc,-Lil'\It .. Col. A, H. Gwyn, I,A, 

85. General.-The work. which is for the Lloytl Barrage lInu 
Canal C'om:;trllction. cOinpri~eg the laying ont, antI murkillg' by Rpecially 
prep:u'cd stones, of :{20·llcre and ';+-:lrre rectalllfleR in the British and 
Khairpllr St·ute oreaR re~pel'ti\'elv1 and at the ;une time ('overilltr the 
whole nrea with n network of le,:elling. Field head·quarter. open;" at 
Snkkllr on the 1st Xo\'emher 1929 and closed on the 12th April Hl:~O: 
tho pllrty then mO"ed to Knriicbi for recess. 
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PU8o,,,,el.-The field strength, apart frolll the Officer in charge, 
consisted of 3 Class II officers, and 1 U. S. officer, with 6 tra"ersers, 
74 rectangulators, and 21 leyellers. 

86. Areas surveyed.-252 ''1uare miles of demarcation or lUain 
rectaugl"s (of 4 square miles) for sulJdivisiou Illter to 64-acre redangleR; 
2,3:35 square miles of !120-acre rectangles; I, 18G 'quare miles of 
li4-urre rectan~Ies; 8:31; JillCtlr milelS of double levelling in British 
area aud 1,062 square miles of siu):le le"elling iu Khairpur State. 

87. Field work was organized as follows:-
Cump (1 ).-llr. AlJdul Karim, II.A., (Class II). with 54 trayersers 

and reetangulators, carried out the demarcation or main rectangles, and 
subdivided 105 square miles into 320-acre rectangles and 1,186 square 
miles into 64-acre rectangles. 

Comp (2).-)lr. 8. R. Gupta, B.A., (Class II), with 1 i;rectangulators, 
subdivided 1,49:1 square miles il1to 320'acre rectan):les. 

Camp (3).-~lr. Amrit Rum (U.S.S.), with 9 reciangulators, sulJdivi,led 
724 Stluare miles into !3~O-acre ret:tangle~. 

Camp (4).-)lr. O. ~. Pushong (Class II), with Ii levellers, carried 
out 1,062 squ:J.re miles of 64-acre levelling network in Klu.irpnr State. 

Nos. 7 "",l 8 D,t"c/on.nts-each containing 2 Lower Subordinate 
officers, carried out /1:1(; Iineur miles of douhle levelling in the British 
area. 

88. Recess duties.-~Ir. Abdul Karim, B.A., with 14 meu com
pute,1 the levelling heights, ancl also prepared ,Iraft contonr chllrt. for 
Khairpur State; '\Ir. AUirit HaUl prepareclll"'''l "i originals for reproduc· 
tion for the Chief Engineer lIud for the Khairpur St"te authorities. The 
miscellaneous index mapping was directly uuder the Otliccr ill charge. 

Bhopal Survey Detachment. 

O,fi('('r ill C'/lflrvc,-Hlli Sahib Chuui 1..11.1 Kapur. 

89. General.-The deiachment cOllJpleted mapping work on the 
scale of 16 inches to 1 mile and the preparation of nll!jlllilis OU the 
scale of ¥ inch to 1 mile in sheets 5 .. Land 55 I nud J. 

The detail survey, on the scale of 2 inches to 1 mile. of all forest 
blocks in the Bhopal State. cO"ering approxiu",tely 1,"UO .'I"arc 1IIiles. 
was cOilipletet!, as well us the tra"ersin): and levelling of Bhopal city for 
the water works scheme. . -

By 'arrangement with the Revenue )felUt. ... r~ the tletaehmeut 'WUa:; 

iu"pected by the Director, CelltralTircle, ouce during the tield bea;;on. 
':: The detachltlent wus broken up'nt the crid of" ,lllne. 

Air Survey Traverse Detachm.ent. 

0"," .} I )lr. ]tum Sam ,"a" Ila~tir up t(,l 3U·6-3U. 
_ ;<cr In C' /jll'~h.'.- H Jag-.lunatb·frum 1.i.:lV. 

90. General.-This detachment continued trawroillg for the 
Indian Air :Survey and 'fran.por! Limited for 16·il1oh settlement surveys 
ill the Sitiipur, Bahraiclc aUtI Fyzabad elibtrict. uf the l'nited Proviuce~, in 
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sheets \;3 A, E, F, I, .J and ~, and completed the areas left over from 
the previous lield season. It opened in the field at Sitapur on the 7th 
October 1929, but head-quarters were subsequently moved to Fyy.iibiid in 
Deceml)er 192~1; field work closed on 24th April 1!J!lO. 

l'e)'soll"d.-The fi.·l.l ,trengtb, apart from the Officer in charge, 
was one r. H. ofiicer, 2B L. ~. officers, including 4 surveyors. 16 
traverRers, l') computer!;, one draftsman, and one clerk. 

91, Areas surveyed.·-:3.9H!; linear lJIiles of traversing in sheets 
H:l L\, I!:, t', I, J and ~ ill ~itiipur, Bllhraich and Fyziibiid districts were 
completed. 

92. Field work was organized as follows:-
Coml' (I ).-Head-quarters Sitapur till middle of December, aud theu 

t'yzi,biiu. Mr. R.~. Hustir (G. S. S.), with 1st Class traverser, Xand 
KiHhore f;harllla as a",i,tant canlp officer and 12 t .... \'0"er8 up to 20th 
;\oWlllber 192~, aut! then with K traversers, completed 2,21:) linear miles 
of traversing in tlte Siti'pur and Bahraich districts. 

CtLlll/J Vi).-On the re·transCer 01 )Ir. Jag"nualh (G. ~_ :S.) with 
;) truverHerti from No. I })l.lrty, this camp was organized from 21f't 
~O\'ember 1929 with head'luarters at Sitapur till 4th December 1929, nnd 
theu at Fyzabiid. Mr. Jugauullth, with 1st Class traverser Amar Singh 
as u,.istaut camp ollicer und ~ traverser., completed 1,i73 linear miles of 
tl'll\'erl:lill~ in districts Sitiipur amI Fyzauad. 

('o"'I'"(It( iv,,, of the work in all three di.tricts were completed in 
the Held under the UlEcer in charge. Photo prints and traverse datn of 
all flights of Situ pur and Fyziibiid districts and of some flights of 
Bnhraich district were scrutinized by the respecth'e calliI' officers, and 
supplied to the Company before closing the field. Data of the remaining 
flights of Bahraich district were supplied during recess. 

The country traverbed consists partIy of open cultivation interspcrs
cd with numerous "iIIages und mango grove.; and partIy of broken 
~rouD.l covered with high gra.s, scrub and dense forest, along the 
Chuuka, Gogru, Riipti aud (Jumti rivers. The Chauka ri"er changes it. 
rourBe very frequently leaving many old challuels which are inundated 
during the raill)" senson, rendering the country diflicult to travel'se. The 
ma.in !:It.-eam now joinH the Gogra river ahout 50 miles higber up than 
formerly. 

Three tro"e,:"ers of the detachment were employed from April to 
,Tune on tra\-e~slDg th; boundary. of the MU6soorie Municipality and 
complded 82 hnear mIles, connectmg every boundary pillar to provid~ 
datu for it> future identification and location. 

93,. Recess duties.~Computations of the air ,urvey and 
1\!ussoor.le traverses were finally completed and examined by Messrs. R. 
~. Hnst:r und Jagann.ath and bound up in \'olumes. Photographs of an 
area of 300 square mll.s to be traversed for the U. P. GO\'amment dUrin" 
the next field •• oson were examined and dorketed ~ 
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VII.-SURVEY REPORTS, SOUTHERN CIRCLE. 

94. Summary.-The Ullits admini.tered by the :-:iouthern Circle 
were Nos. G~ 'j and I') PartieH and No.4- ])rawing Office. 

9S. l'rai?u'u!/.-Two Clutls II otJieers continued tht!ir training ~IS 
probationers, and live l'pper Suhoruinate probationers wer~ transferred 
from the Geodetic Branch for further traiuing. Twelve pupil surn-yors 
were unner trHining, <Iud in aJdition six were entertnined during the year. 

96. Special su,,.t'ey8.-Lal·gt.~ scale surveys wert' curried out of 
various places of nrcht"CologiC'ul interest, also of un irrigation project and 
<l traniIllission liue. as well as of 2.=).094 acres of priv;tte estutes on the 
scale of 16 iuch". to a mile, an,1 of a guide Dlap of Poudicherry 00 the 
sCllle of Il inches to a mile. 

97. The .field I"0J"!.· of parties, of which the total outtUrtl ou 
the scale of 1 inch to a IIdle was IG.~08 square miles. and covereu the 
whole or parts of 58 sheets, was liS follows:-

.Yo. 6 Pa,·t!l.-l'opography on the scale of 1 illch to a mile in 
sheets 56 F' and ~, i.lnd 65 D and F, and large ticale 8un'ey~ 
of places of archreological interest. 

So. 7 Pa,·ty.-Topography ou the scale of 1 iuch to a lIJile in 
sheets 48 J. ~l, "' aud O. and the survey of private estates 011 

scales of 8 and 20 illches to a Ulile. 
No. Ii Par/y.-Topography on the scale of 1 inch to " mile in 

sheets 58 II auJ X, Hi-inch surveys of estates, and 011 I; illch 
guide IDap of Pondicherry. 
All parties carried out triaugulation in advance. 

98. Sale of .lla),8.-1'he allIoullt realised by the Hale of lIIaps 
being Rs. 12.540 showl:i an increase un the pre\'iou~ year. the lIlountiu,g
charges total1ing Us. 2,S("iO. 

No.6 Party. 

()ffiur if! ~·nar9e'.-Jh.jor R. S. Wauchope, G.B.);., l...t ... 

99. General.-The party opened its tield head-<luarters office at 
Secunderabiid on the 16th Decewber 1929, remaining there until it 
moved to Waltair at the begining of March 1030. Cawps (1), (2) and (3) 
took the field on the 18th Xovel1lber 1929. 

Survey was continued in the Karimoagar and \\~arangaJ districtti 
of Hyderabiid, in the Guntur, Kistnu and nzagapatam districts of lIadrati. 
lind in the Bastar State of the Central Provinces. 

Personnel.-The field stren:;th of the party ",a, 1 Class I, 2 CIa", II 
otHeers, 1 ClaSH II probationer, 4 tOpper tiubordinate otliee", .. 0 ('ppe,' 
Subordinate probatiollerl:' alld 42 Lower ~111)()rdiuatt' utiicE:'l'l--. 
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100. Areas surveyed.-A totul area of 6,448 square mile, WaS 

riurveyed ,II! follows:-
5Jj75 81111are miles of I-inch origin .. l to;Ufvey ill sheets 56 X and liS 

D and ~'and in square lIliles of I-inch re-survey in sheet 56 F in connec
tion with un irTi~atioll project. 

101. Field work was or~allized as follow5O-
T"IH1!/l'''pl,i,'ol HIUI-'CYN.-('lIiiljJ (1), nudcT Mr. E. X. ~at('t:ialJ, 13 • .\., 

(Cla.s 11), aSKiKtc,1 hy }Ir. )Iuzatfar Husain (l'. S. ~.), and a stall' of I Class 1 
prohationcr ulIIl ~:J Nu["vcyors completed :~,(j95 s'l~are D)iles ?f original 
and 7.7:J .'jllltre IInles of re-survey on the scale of 1 mch to a lillIe. . 

The country cOllsi,t • ..! of open cultivated plains and deltaic conntry 
in Madras j nl1(1 opcn cultivated plains with prominent hil1s, and sOllie 

undulating fOl'est laud iu Hyderahad. 
C<L1I1P 0), under Mr. C. P. K Da"enport (Ciass 11), assisted by 

Mr. J. A. Cahral (C'. S. S.) lind a stall' of 1 U. S. otlicer and 19 """'eyors, 
completed 1,415 s(luare luiles of I-inch original sUr\'ey. 

The area consisted of flat and unduluting country covered with 
dcn~e, anci. in ~OIllC p,lrt~ hig-h forests, occasional groups of hills, a.nd 
SlUali patches of cuitivation. 

This cump closed early in April and proceeded to Bangalor. forming 
1111 ."h'ance section to start fair-drawing. 

('''IIl/' (!J) started ",,:Irk under lIr. J. A. Cabral (U. S. S.) but owing 
to the sickness of Mr. MuhalUlJIa,l Ab,lul Azim, I.D.H M., (U. S. S.) and 
consc'I'lent tra",fer of )Ir .• 1. A. Cubral to Camp (2), was taken over 
later by )\ajur R S. Wauchope, O.II.E., 1.'\. This camp, with a statt' of .5 
U. S. prohationers and 2 pupils, cOIHpleted ,56" 8'Iuure llliks of orib';nal 
sllrvey on the scnle of 1 inch to a mile. 

The country consisted of cultimted plains, and undulating and hilly 
thickly forest cla,l areas. 

Tl'i,t7I[1.Il'Ition.-An area of 858 squure miles for 2-inch forest 
Hlouveys anti 2.25-1- Hquare miles for l-ineh surveys wa!'! triangulated by 
surveyors Mohk.un Challil~ A, Shulllllllua awl A. Naraflingha Rao, in the 
Bastar State of Central Provinces. and YizugapatalU district of Ma,lras, 
in sheets 65 ~', G and J. 

The area consisted of forest covered hills and unduh.ting country. 
Special SlLrt·l'!Js.-Surveyors Dhondi Masku Banker und Bal Kishan 

Lal carrie.1 out sun'eys of the S'lnchi Tope, Raisen Fort, Cuttack 
Buddhistic Cavcs, Gulharga und Warangal Forts on 125 feet to 1 inch 
and lar:,.!or scal~s, us well as re\"ision and supplementary work for the 
Bidar g-llitl(;' map. 

102.' Recess duties.-Fair·drawin" was al'1'un"ed in a sectiollS X ~ e 
under ~h~fI@rs, ,. :ltesHl~ nnd Davenport nnrl the OtRcer- in charge of . .t.h~ 
pllrty. lha raIr-maI'Pllll-( of 28 one·inch, G half-inch 'and 9 two-iucn 
.heets was cOlllpleted. 8 special sheets of Buddhistic Ca;.-e areaS ;-v~~e 
.. Iso- drawn IInrl submitted. ·Mr. Abdlll Ahad. Class II probationer, 
8un'C)-Or8 MohJ,:ll111-- Chand and A. Xur:\singha' Ra<f alia 2' computers 
completed the COlllputations of the trian'gulutiolf. .. -
.. 103. Map sales.-A rairly lar"e business wi.: done durin;' .tiI. 

year with the military allthorities. official d"partUients of the Hyde~.ibii'l 
State and prh'ute ;11<Ii\,idll.ls. 
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No.7 Party. 

Ufficc,' in dutrge._ {CaPt~iD G. W. ~emn~~U. !.A., t() 9·3-30. 
)Jr. :So S. llcA Fee l' leldlUg from 10.3·30. 
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104. Genera1.-The party continued topographical surveys in the 
Nortb Kanam and Dharw;;r districts of Bombay, the Bellary district of 
Madras, the Chitaldrug, Kadiir and Shimoga districts of the lIIysore State 
nnd the Raichiir <ii,trict of the Hyder;;bad State. The unsurveyed areu~ 
of the Hyderiihad and Mysore States were completed during the season. 

The field season commenced on the 25th ~ovemher with head·quarters 
at Shimoga, and closed on the 20th April. 

Personllel.-The Held strength was 1 Class I and 4 Class II otlicers 
including one probationer, 4 Cpper Suhordinate officers, and 43 
.surveyors, etc. 

105. Areas surveyed.-A total of 6,353 square miles was sur· 
veyed, comprising (.i,5::J square miles original, and 5! iOO s'-juare miles 
supplementary survey on the scale of 1 inch to a mile, aud 4,80,5 acres 
Or 7 square miles all scales of eight and twenty six inches to a mile. 

106. Field work was organized as follows:-
Cmnp (1), Mr. F. C. Pilcher (Class II) with One Class II probationer 

and 10 surveyors completed 1,754 square wiles in sheets 4H J and N. 
Camp (2), Mr. N. S. Hariham lyer (Clnss II) with 12 surveyors 

completed 2,014 squal'e mile. in sheets 48 )1 and N. 
CIt?nP (.1), ]\[1'. K. G. Mandanna (U. S. S.) with 12 surveyors 

completed 2,00i; .'Iuare mil,'s in sheets 48 )1 lind N. 
CaliljJ (4), cOllsisting of Mr. 1. K. Ponnappa (C. S. i:l.) and 4 surveyors 

directly under the supervision of the Ollieer in char;.{e of the party, 
compll'!ed 577 "'luare ,"ile in sheet 4R O. 

The country stlr,'eyed consisted chietly of open undulating plain in 
the Bella,,· district, wooded plateau in Mysore, and heavily forested hills 
runniuO' down to the sea coast in the North Kanara district of BOlUbay. 

The well·known ,Jog (Gersoppa) falls, 829 feet in height, fell in the 
urell, surveyed. 

l""i<l'lI!fn/atioll "nd Il'Ilt·u.iny.-)le.srs. B. N. ~Iurthi (Class 11), 
1'. S. \'el\;.{usmllli and )!ohabat Ali (U. S. i:l.) carrie'! out supplelllen!a,,' 
triangulation on~r an areu of 4:6~4 stJuare mile~ iJ~ ]~clg"Uln. J)hiirwiir, 
Hijapur und Xorth K:U1urn (lifOtrict~7 Kolhapur. a~d ~av:lnfir. Statc!o;_ n_od 
!>outhem 1I1,mltha J"/..<irs of Bombay. all<1 Ratchur ,hstnct 01 Hyderahad. 
in sheets 4X J, 1\1 und X which had heen pr~vionsly trianglllatl!d (luring 
1875-190:1. Mr. B. N. Murthi completeJ 41 Iincar IHiles of theollolite 
tr'a\,ersiug to pl'oviJe heights in sheel 48 J!'13. 

S1Jecial SIl'j·l'('.'/8.-Two. surveyors were elllp}oyeu ~n the Hl1r\'~y or 
two prh'ate estates co\,ermg an art-'a of "",Shn acres m the Hassan and 
Ka,lul' fli~trictf; of 1\1y:.;('.11'("" 

107. Recessduties.-fair-Illapping of th~ 22 one·inch alii I 2 hulf· 
inch sheets. :1I1(1 of the ;\ estate maps was cotupl~tt~,l uJl,ler )IefO~rd. Pile-her, 
Harihara 1\'\"1'. llawlanna and )Iurthi. A Aectiflll under )Ir. \'cngusvami 
cOIupleted the -eomplltlltifU1~ of the triangulation. 
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No.8 Party. 

108. General.-The party opened its field head-quarters at Cud
dalore on 2\ot :\'oveUlber, and continued topographical surveys in the 
Houth Arcot. Tunjore and 'l'richinopoly districts of ~Iadra8, and the 
l.'rench territories of Punclicherry and K.rikr,1. Triangulation in advance 
waH carrie,j out in the Salem. South Arcot, and 'i'richinopoly districts, and 
the ,un'ey of some printe estates was also undertaken in the CoiUlhntore 
and :\'il"iri district. and in the Tr:wancore Stllte. 

P(.;sllnnel.-The field strength, excluding the Officer in charge, was 
a Class II, 4 eppor Subordinate and ::16 Lower Subordinate officers and 
12 pupil ,urveyor •. 

109. Areas surveyed.-A total of 3,507 square miles was SUr
veyed C'omprising.-

::1, .. 1;7 square mile, original and supplementary surveys on the scale of 
I inch to a mile. 

S s'lua re miles town survey on the scale of 8 inches to a mile. 
20,229 acres or 32 square miles on the @cale of 16 inches to n mile. 

110. Field work Was organized a8 follows :--
Cllmp (~).-~'r. ~\. S. Ganesa Aiyar (Class II I with lIIr. Sheikh 

Alnu,ldin (C. S. l:i.) and 10 surveyors completed 1.58 squa .. e miles of 
original and l,:!H:\ square lIIile~ of supple1Tlt-ntnry ~llr\'cy on the scule of 
1 illl'h to a mile in shel't ;,8 )1. 

(''''''I' (;).-)11'. S. 11. Kelkar, RSC., (ClosR Il) with 10 surveyors 
('ompld\~(l lil square 1Uile~ of ori~inal Iln!i 1.:188 square miles of supple
mentary survey on the scllI~ of I inch to a lIIile in .heets ;;8 J\l nnd X 

C<lmp (.I).-llr. Syed Bndhlln (U. ~. :-,1.) with 10 pupil surveyors 
completed 5112 square miles of I-inch origin II I sun·,·y in sheet 58 ~l. 

The country \'arie~ from the low lying paddy fiehls ,dong the COllst 
to the higher undulatmg country lit the foot uf the KlIlr.ynn hills on the 
west. 

rr;a1l9/l1a(wII.-)lr. ~1\1hllmmlld llusiufll (C. S. l:i.) triangulaterl 
2,:Hi3 squnre miles in sheet 58 1. 

8/",,·;,,1 <1I,.rr!lR.-C,,,,,» (1), )11'. B. T. Wyatt (Class II) with )11'. H. 
llnrthi Ibo (U. l:i. S.) and 12 surveyors tl"inngulated and surveyed 20,229 
neres of pri,""te estates on the scale of Hi inches to a mile in sheets 58 A. 
B. C. F an.1 G. . 

The town of Pondieheny antI ~urrolllu1ing C"ountry, comprising 8 
1'1J1wre lIIiles, wa~ ~\1:\'eYl'll 011 the RC:lle or Ii inches to a mile hy calllp (2). 

A :-Ufvey of a rlfle range on the seale of 4H indles to a wile and u 
sl;lctiotla) and ronte survey of a proposall tl'IUlf';mission lilll' 011 U. scale of 
1 inch to 2-tO feet were also Ullliertaken. 

Ill. .11 j.':f'I'"Il(t,)!t'ulI.~.-Tht.· French authorities wer~ most (,Ollril:ollS. 
nnd }.!:lYC 1111 a~sha:lllee rClluire1i to snrveyorl'l workiu(' in French territor~ 
ics. The health of the party wa~ gllod. '"' 

112. Recess duties.-F .. ir-lIIappill~ WIIS divj,led illto .. seclions 
llI\(t~r )ll'SSrs. \'"yaU, llallesa A~Yilr, Kelkar nutl Xair. The JUapping of 
nn field work wa~ complctl'll dlll'lll~ the yeur, also the dr;.\\\'ill~ of three 
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half-inch sheets, of which two had heen partly completed in the previous 
season. The POlldicherry Town Guide map was rlrawn on the 8 inches to 
1 mile scale for publication Oil the (i-inch scale. 

~[r. Syerl Budhan was in charge of a training section IIlId the pupils 
of the party were given further in,truction in plnne-taIJlin:.l. 

Mr. Muhammad )(ustn[a completed the computntiolls at' hi. own 
triangulntion. 



VIII.-SURVEY REPORTS, EASTERN CIRCLE. 

• {Lt..<.:nt.md J: D. ("amI'IJeIl. o.~.() .. ILI-: •• tlJi 10 10-3·::41. 
DIRECTOR.- LtA'"lnne! L. (', Tlmillh.'r. I.A., (,,"m 11-:1-311. 

113. Summary.-The units administered hy the Eastern Circle 
wt>r~ ~os. ·t ~I and 12 Parties~ and Xo. 5 Drawing Office. 

The Director, Eastern Circle, ,,100 actH as Director of Survey., 
AHliI\Ul, undel' the ]oc'ill govtlrml1ent. This entailH the :ulllliniHtrution (If 
the Assalll 1'r(f,I'(>,I· ... ~' !)rJ,I'ty, the A~::-;wl DI'fI,lI'i'lIa (/1/(1, ltf'j)/"HZ,nd11.'1 0.01("',0.; 
nt Hhillong, ond t.he AS~illIl SUo/"'('!) Sf'hool at .Jh:l1ukbiiri. 

In ll(hiitioll, as teehnic.tl advi:-:er to the Oo\'crruuellts uf Hf'ug-al anti 
Hih;Ll' & Orissa, the ])irector. Eastern Circle, "isited the Ben)!al Surwy 
School at Mainamati near Comilla. 

114. Tlte .field w"I'k of parties comprise.l .H one-inch and half-inch 
shects partly or wholly ourveye", as follows:-

Xo. 4 Pt,,·t.'J.-Topogr"l'hy, -1,102 s'luare mileH OIl thc scale of 
1 inch to 1 mile in .heets 72 H lind 7;1~!. 

,Yo. 9 P"rt!/.-Topo)!raphy, 3,1;12 s'lnare miles OIl the scale of 
1 inch to 1 mile in sheets 7:l H, 74 A and E. 

No. 111 1'cO'ly.-Topography, :1,973 8quare miles on the .cales of 
1 inch and! iuch to 1 mile iu sheets 7t!, A, B, E and F. 

Trainin!l.-Tbe u",ajority of the pupils attached for traiuing to 
parties in the field, appear to be promising anel likely to become usefttl 
sllrveyors. 

No.4 Party. 

Ii . I {:'.llljor F. B. ~cott, LA" nil to 20·1O·2!J. 
OJ ,','" III t' IIII''.J''.- Lieut. J. R. P •. \ugwill. R.~:., from :!1-IO-~9. 

115. General.-Supplementary 8U1'vey lOa. carried out on the 
scale of 1 inch to 1 mile ill sheet 72 H in Bih"r au,J Orissa, and original 
and supplementary sun'ey on the .ame ~cale in Bengal in sheet 73 )1. 
The field head-qnarters were at Bnrclwan. 

P,,·so,mel.--The fiel,l strength of the party was 1 CIa". I ollicer, 
4 Clllss II officers, (Ion probation), 2 Upper Subordinate officers 
(Ion probation), and about 47 Lower Suhordinate officers. 

Lieut. Angwin took o,'er charge from Major Scott at the com· 
mencement of the field season and ~Ir. )1. ~l. Ganapathy, U.A., (Cluss II 
probationer) took chnrge of Camp 1 towards the en,l of the fiel,1 .eason, 
when Mr. S. F. Xorlllan proceeded on leave. 

116. A.reas surveyed.-
One-inch original survey 1,085 s4uar4j miles. 
One-inch supplementary sun'ey 3,018 squltre miles. 
4-inch forest bOI,,,,lary survey 2,3'65 linear mileo. 

Tra,.etsinfl.-5,490 square miles. 
Le,'elling.-155 linear miles. 

117. Field work was organized as follows:-
Camp (1).-)11'. S. F. Xorman (Class II) with 7 surveyor, cOUlpleted 

supplementary survey of 1.3.';1 square mil,·s on the scale of 1 inch to 1 
mile. The. a~e" lay in the h~a\'ily wooded rocky hills which form the 
northern hnnt of the Chota Xagpur plateall, and in the open cultivated 



SCR\EY REPORTS, EASTERX CIlICLE. 

plain, nn,1 isolated hills of Gaya, Patna, )Ionghyr aud IIuzliribiigh dis
tricts. iu sheets 72 H .1, 9, la, 1:j and 14. )(ic. mines abound iu tbe hills. 
Four-inch boundary surveys were also made of the Ch"tkuri, Dubaur, 
31eghut:lri and Bi'hunpur protected forests, "n.j of part of the Korl.rma 
reserved fore:'lt. 

(;"'''1' (;)).-)Ir. P. C. ;llitra. D."., (Class II) with 8 sur""yors and 
.j. pupils carried ont ol'igin,tl survey on the Hrale~of 1 inch to 1 mile of 
7li:~ ISIJ'lllre lIlile~. lind supplementary ~l1ryer on the I"amc scnlc of 356 
.... qu:lrt!' Illill'~ in the Birbhulli and Hllrdw:lll disrrietl'; of Bt!'Dg'IlI! anfl the 
~,l!lt;jl Parg:lJlas diHtriet (If Bihar au'! Orist-a, iu shet!h 7:~ )1, It ;1, 6 
I p;uoT), ~) lind )0. The ,lre:1 cOlllprisetl open rollin~ country. nnn thickly 
popuJat~fl flat culti\'ated laud, well woodetl. 

C"iilP (J).-)II'. A. R Qnrai,hi. B.A., l Cbs, 11) with !I 'lIl·wyor. 
(':Irrierl uut orig-illul flurvey on the scale of I inch to 1 mile of 322 sf.luare 
mile!ol. and ~upplclllelltary sur\'ey on the sUllie seale of 1,311 s(luar~ miles 
ill the Bunlwan and H:lnkura districts of Bengal in ~ht't>tt; 7!i ~I a, 4, 7, 
8, II :lUd 12. The area incluJct111lldulatin~ country nnd Hat cultivation, 
with patches (.r thick (ow sal jUIl;!le. 

1',·{.lt·,~1',"'~ C(lmp.-~Ir. ~. C. Ray ll.~. 8. ~.) with IJ trn\'erHers and 
1 le,'eller ('nTried out trilversing- and le\'cHing- in the Bnrdwiin. Birbhum. 
MllrshidUbiid. Biillku .. a. Hooghly. Howrah and ~(idllapore districts of 
Beng,d, ill wedl wooded, cultinlted arens, partly undulating, partly flat. 
Later in the l!Ieu~oll. work was also c;lrried out in the sonth-ellstt!fn part 
of the area which had been Hooded earlier Th. area covered sheets 73 
.\1/13, 14, U, 10 and 7:1 X (colilplete I. Sh"cts 7;{ )(,13 and 14 were tru
veroed by Mr. )1. )1. Ganapathy. B .. \. 

118, Recess duties.~Fair-lIIappin~ waH org-anized into three 
.ection. under ~lr. 1'. C. 1I1itr", ILl., .\Ir. A. R. (/liraiehi, B.A .. Mr. ~1. )1. 

U.anapathy. B.A, aud ':\Ir. Iltifat Hu:-,ain as i1\'ailable. 1tlr. e. D. l\(UlIlg-aill, 
RSC., .. U. ~. pruh.,tion,,'q was ill dlar.!.!e of tile typin:.!' Hedion. 

The fair-mapping of all the sheets surveyed waM completed during 
reces::;. 

CODlput;Ltion~ wel'e ('olllplt:tc1I hy mid ~epteUlber hy u section untler 
cOllJputer Aju<lhiu Pr"sad nllpt •. 

No.9 Party. 
I yli.·.·,· "I rl""""._),1 r. \'. \\'. :\1":rIHU. 

119. GeneraL-Urj,riIlal stlrn:\' was tarric(} out Oil till! I'i<.:alc of 
1 ill('h tn 1 mile in ~hed .... i:~ H. 7 -t A "'a lid -;-1- E ill Bihilr and Ori!'i!'ill 111)11 

(;anjiilll (li~tT'ict of )l:1dr;l~. Tb(' tielr! hl'ad·lllJartt.·I'1) were lit C'uttatk . 
. l)(')·,~(Jwol'I.-The aVt'ra.~e th·ld strl'I1~th of the p'lrty wus :3 Class 

fl ()liiccrH~ (OIlC Oil pl'oilatioll).;") 1 "'ppl'r :-::uhordilutc ofJi('Cftoi, (one nn pro
hation), an(1 aH L()wC'r ~uhordinate nAit'er~. 

120. Areas surveyed.-()ri~inal :olln'e," of :;,1)12 fo!tlunre llIi1c!-. 
nn the Beale of 1 ill('h to I lUile. 

T,·ifl,ji,l/1I1otiol1.--4.2.fH 611ual'e luilct'O. 

121. Field work was oq~alli7..cl "" follm .... :-
(''''''I' (/ ,.-)Ir. Pri,)"" ~"th Sur (Clas. II) with (C) surveyors and 

pupil, c<ll'ried out orig-inal ~1H'\'eys on the scale of 1 inch to 1 mile of 
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1,0"6 square miles in the Puri district, Riinpur Feudatory Stat. o~ Orissa, 
and Ganjiilll district of ~bdras. The country su\'Veyed consIsted of 
dcnHely ;\'ooded as well as barren hill. terminating at the western and 
northern shores of the Chilka lake, and low-lying arable areaS of rice
land extendin)( to the sea coast. 

0"",1' (;1).-)\r. Bhllpendra Xath Saha, M.SC., (Class II), with 1 
Class II probationer, 10 surveyors and 3 pupils carried out original 
"""eys on the scale of 1 inch to 1 mile of l,a95 "'1uare miles in the 
Cuttack and Puri districts, and Athgarh, EaraUlb", Dhenkanul, Hindol, 
Khalldpara, XurHiughpur aud Tigiria Feudatory States of OrisHu, The 
country sur\,ey.,i comprised the densely wooded hills and narrow valleys 
in the Feudatory titates sloping down to the Mahiinadi river, and the 
hi"hly cultivated deltaic areas which are subject to inundation. 
~ C(!mp (;l).-llr. Hohini Kumar Talapatra, B.A., (U. S. S.), with 1 

Upper ~ubordinate probationer and 10 surveyors carried out original 
survey. on the scale of 1 inch to 1 mile of 1,1 i1 square miles in the 
Puri district, Baramba, Daspalla, Khandpara, Narsinghpur, Xayiigarh 
and Runpur ~'euII .. tory tit"tes of Orissa and G,mjam district of Madras. 
The country varies from densely wooded hills to fiat open cultivated 
ureas. 

1',.i<t"fJul"tivn.-~lessrs. Atul Chandra 1laulick, Hiranya KUDlur Kar 
and Nirlllal Chandra Sen, U. S. ollicers, triangUlated in the Angul dis
trict of Bihiir and Orissa, Ganjiilll district of ~laJras and Rairakhol, Son
pur, Atlunallik, Tiilcher, Baud, Narsinghpur, Khanc1para, Daspalla and 
Nayii)(arh Feudatory States of Orissa. The country is traversed by the 
Mahiinadi river towards the north and consists of vast ranges of forest
clad hills with well-watered and highly cultivated valleys. The area 
is particularly noted for its malarious climate, and ooth triangulator. and 
klwltlBis sutlered 1\ l,'I'eat deal from this cause. 

Fore.t su,·veys.-The area of one-inch surn,y included several 
Government reserved and protected forests in the Puri district and State 
forests in the Feudatory Sta tes. 

Oity SU1·V(·ys.-One surveyor was attached to the llap Publication 
Omce at Calcutta and employed on the revision of the 6-inch and 8-;nch 
Guide Maps of Calcutta & Howrah, and Dum-Dum respectively. 

122. Miscellaneous.-llalarial fever was "ery prevalent in the 
low-lying country around the Chilka Lake and in the Feudatory States 
of Ori .. a. tie vera I surveyors aud k/",ltl.is suffered throughout the 
scason. One '''will.; died of cereoral malaria and another was drowned 
while bathing in the Bea at Puri. 

The falllous temple of Jagaoniith in I'uri town, the caves and rock 
sculptures at Khandgiri and Udayagiri, the Lingariij temple and other 
remains at Bhuoancswar und the Asoka inscriptions at Dhauli Hill in the 
Khurda sub-division are of archreological interest. 

1.23. ~ecess duties.-The fair-mapping of the area surveyed 
was. dIVIded IDtO two sechons under ~l"ssrs. Sur and Saha, assisted by 2 
U. S. officers and was completed before the end of recess. 

A cOlllputing section under Mr. A. C. '\laulick (U. ~. S.) with 4 Com
puters completed the triangulation computations. 
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No. 12 Party. 
I :\1~lj .. r U. H. e. )oJ''1l·I." 1 •. \ •• f .. NII I-W·:'!!' t .... -I·:ill. 

OJ/i··.·;- ill rI",,"!,..._., )Ir .• r. )1..t"r:'lk.·II. [r"lIl ;",.I.a"tv:n.·I.;~n. 

II'!"('Il\<Hl"\ c .. '1. TII'>IJl]''''II. I..\., frolll :!:.!.'.;'\tI. 

124. General.--Origillal ;o:urvey waH ctl1"ri~llll11t on the ~c;dc::; of 
~ inch and 1 inch to 1 llIile in 8he(·t~ i;.; A. B aIHI F in Bell~,d. Hlillt:lll. 
~ikldm and ~ epal. Urig-inal sl1I'vey for tilt.' I >at:icdillg" (;l~idt, ~Iap on 
tlw t:ic.de of (j illclle~ to ] lillie in :--hects 7K A -1-. A ,'-; :In.l J: ;; wa..; al~tJ 
COlllmenced. t;uppll·lJIent.lry Sl1r\'cy 1111 tllf~ l"c1l1c- of I iuC"h to I l1Iile in 
:-;hl'ets i8 Band F in Bengal \y:iS carril!ll out. Triau:!uialilll1 and tran:'rs. 
io;.{ were ull,lertakell in sheets ix A illlll H, if) )1, sa ]) and H. and N.j. A. 

The oeM head-IIlli.rierl; were at Jalpaig'llri. 
Pf.n'81!'i1Hei.-The ticltl Htren~th of the pilrt.y wa~ 2 Cla,"'s 11. Ii l'ppt'l" 

Subordinate otll('er:-; and about ;~,j Lower ~Ullol't1illnh' vllicer ...... 

125. Areas surveyed.-
~·illCh ori~iJlal 8Ul'yey 55:{ otjuare miles. 
I-inch urig-illall:iuTvcy l,:r;;.J StttHITC Ulile!". 

6-inch original tmrvl'Y of Dilr:iccling, 2'u HttUarc miles. 
1-inch supplementary survey :2,14-, ~tluare IJliles. 

l',·ianYltiati(Jll.-ti,09;j slllIare lIliles. 
The aTC') includes 2 r50(i !;IIUClTe wiles rcpurte,l as triilllguhltcel, but 

really ouly recunlloitred ill U:.I:!,s-:29, 
1',·w..,'('i"!:;;·H!J.-27U f;ql1are IJlile~ ~ 110 linear lllilcs). 

126. Field work was urganized a8 [ollows:-
ea III}) (1 }.-~1 r, .J. .:\lcCrllkt.'1I «(,IIH;~ II)! with il1l average I'treugth 

of 2() surveyurs, e':lrried (Jut ori;,,:-ill<ll 6ur\"t~ys Oil the t-)cilll'li of ~ in('h nml 
1 inch to 1 lIIile and supplementary f;un·cys OJ) thl' M'lIle of I ineh to I wile 
of 1,!JU8 slluare llIiJ ... s in the Jalp<tig-uri ;:lIld J)ar.i~din:! distri("(S of Heng'al 
and in Bhutan ;:Hld ~ikkilll, The Jlortion of tlais CiIlUp"K ar("a fa!Hug in 
the plains comprised the .BengaJ nllaI"~ IIllf) ('onsi:;h'.) entirely of (Jovern
ment fore~ts and tea gllruens" The Hiluiilayun foot-hills ill JHlllt.1n, which 
:lr~ very rU,!!i!:ed, ritie frOlIl ~OO feet at the frontier to O,'er 11,0110 feet 
auo"e the sea-level in I.ss thun }.j lIliles. 

CU'''I' (2).-)11'. H. H. C'reed (Class 11), with all a,"erage stren.:th 
of 14 8ur\"e.r0r~, carricli Ollt ori.!!iual .Iud Mipplelllentary !-'uncys (Ill the 
tic:lle of 1 illC'"h to 1 mile of 1)!)1 t'1)lWfe lIIilc~ in till.: Jalpai;.!'tll·i and 
Dlu:jee-liug' di'ilrirts ,If BeJl~.d and in Bhutan, ~ikkilll and Xcpiil. !-'Uf\,t:y 
for the Dat:it·eling- (:uhle map Was abo COlIIlJleUl't:d Oil the Jo>l"ale of f; inc.'llCl'f 
to 1 mile and 2"li slluare luiJes cOlllpletcd, The- area of thiJo> e;uup's \\.'ork 
rotnprh.;eci hoth bill~ amI plain!'i~ (,o\"f~I'ed by tea gardl'1J!'i ,Ull.1 (;overnulCnt 
foreots. 

C"",p (J).-)Ir. )Ioti Lal Roy. IF S. i:i.). with an ayem.:" of 1:3 
surveyors carried out supplementary surveys on the scale of 1 inch to 1 
mile of 1,1 H s'luare miles in the Jalpai;:uri llud Rallgpur di8trid. and 
Cooch Behar State, Bengal. The camp's area consi.ted entiroly of 
highly cultivated plains. 

T'l"'iulIyulot-/rm,,-TI-jangnlation in bhet:ts;X A--oJ.. A ~. A 12 and A!"l6 
in the Darje(>lillfY distri(,t of Blm!~<l1 ifnd ~ikkilll~ Bhutan and XepaJ StateH 
was carried Ollt by )lr. Creed (Cr.l" 111, Jlr. i:i. C. )lukherjce, (L·. i:i. S.), and 
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<nrvey"rs ~lnh"lJlIIHI.1 Rashidll.!.lin anti Hari Datta II and points prO\'ided 
Ilf the cllll ur ,'jIIllWY'Y 1'01- the pLIII,'-tal,lillg' carried uut in the snllle SeU!'ion. 
Trian:':l1latioll in :-;heet~ is n I and B ;; in the Dat:ieeling- nud .Jalpaiguri 
di~tricts of Bell~,d Wil~ earric,l out hy SUf\'cYtlr . ..; llllluLlnmad Rasbiduddin 
an" Ah,lns ';"1,,,,,. TrialJ~lllation ill sheets 70 )l/U, .\1. 10, )[/13 and 
)l 14 ill Tripum State of Bell~al was tarried out hy )fr. Hari Singh, 
I U.';. ".). Triall>(ulatioll in sheets X:l ])/4, lUi. D 12 anrl D/16 and 
K:{ H :l. H +. H 7 aii'I H ~ ill Tripllra State of Bengal, Ciiehiir district. 
Lnshai Hills anol ~lalJipllr ";tate of Assam an,] in the Cllill Hills of Burma. 
was carrie') out hy )11'. ::;. C. C'hattc~je(>. (V. S. ,.;. I. Triall>(ulation in sheeb 
,~+ A, I. A 2, A 5 an,1 Ai) in Tripura ";tatc and C'hitiagong Hill Tracts of 
Bengal and Lushai Hills Ill' Assam was cHrri(·d out by 1\lr', Hud Singh, 
(l·. ::;. S.) a",1 surveyor llahidad Khan. 

TnH'11,'Joli"fl.-Olle tra\'erser l:i~:-Raja Ram Pauday carried out 
116'4 linear lIIiles of tra\,ersi0l-: in sheets 78 B'4 ,111.1 Bill in the Diniijpllr 
flistrict of Ben~i\1. awl l'uruea district of Bihar and Orissa.. 

Po,.,:.sl .'HO·t'I·.IJ-~.-.~o 4-illch sun'ers were carrie,"1 out owing- to Jack 
uf £unti:-:, 4o-ineh enlargements of the l-ill<.'h r-.urvey:-; howe\'er may be 
""pplie,1 to the I'oro"t Department, provided flluds are ,II lotted for the 
purpm;o. Tho I-inch KUTvey included .5..J.G·9 "fluare milt!s of reser\'ed 
fore!oits in the .Jalp:dg'uri awl Dat:ieeliug districts of Bengal. 

Jli.<o·"/Ia""",,.<.-By the cOllrtes), of the "epal, Bhutan lin,} iSikkilll 
1)!I"'J(il·.~ OHr plane-tahlet's were ahle to enter their territories and map a 
large al'ea (l,O:~f.) Hqnare lIliles) of little known c011ntry. 

COlulitiullti in the area of t:lurvc,f were very di,·ersc. In the jnugle 
areas of the plain~~ work was held up at times by willI animals, one 
surveyor hadTl~ hiR Cillllp dClllOli:·;fl('!l by a rO.~l1e el~phallt. In the higher 
hills of the ~"t.·p:ll. Hhut,ln and Sikkilll portions. lltlURually !-'evere weather 
('oudition!'! I'tlt.lrdefl th~ work l'ollsiderahly. 

The "upplclIlenbry _un'ey' were carr;c, lout on hlue prints of the 
preliminary etlititills tlf abtmt 1!):!2-:2;j, whieh were themselves compiled 
from Hc"culle maps :UJ or 40 Yl'ars ule!. The hlue prints however were 
founrl to he of vcry little help and these "uryey'. thou~h cla"e" as sup· 
plemellt.try, partook of the nature of orig-inal surveY8. 

The health of the party in general was had during the month. of 
Xo\'elllhcr. ))e(>'~lIIhcr ,u\,1 ,January owin~ to malaria in the .BcD:!;ll 1hl3oI":'
area awl. I'lter on, mnch trouble was caused I)y frostbite at thl~ higher 
,,It;tu,les of the Hi"',il"Y:ln foot·hilk Olle t:. :';. ollieer :Inri olle 
sun·\.,,'or had tn l't'tnrn to re('e:--s o",in'" to illnes:-; whil'h I'ennel'ed thclIl 
unfit "for ticl(1 work. There were t'hrce death:-; from pneulIlonia anrl 
lHalaria. il1111 one (';1:-;4' of insanity all.lOll~ the klut!'I .... i8. ~en~ral of the 
latter descl'h·d owing' to thc ('old elilll;ltic eOllditioTlR in t!t~ hills. 

127. Recess duties.-Fair'lIIappill>( COI"istiu>( of elt'l'ell I·inch 
~hl'dl'l al1tI one ~.inch ~hcet "";1:"> di"ided into two HcrtiollS unllor 1tlo~srA. 
\!rCrakl'n awl Cr~erl, il~:-;i",terl hy "Ie..;..;,,:">. :,urcsh Ciliindra Chatterjee, 
)Ioti Lal Hoy. ~1\lh"llIl1l,,,1 ";i,ldik ,11,,1 Har; :';il1:,:h, :111,( \\,:1< completed 
"cfort:' the ewI ('If recess. 

)Ir. ~. (~. :\hlkherjl'e W<l~ in char'''c of the ('ompl1ti1l~r s("ctioll and 
l'mllpldeo the trit1l1~ui:,tinn :In,l tra"cr;e ('omp\ltati()n~. ,... 
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IX.-SURVEY REPORTS, BURMA CIRCLE. 

DIRECTOR:-Lt.-t'l.lt.tlld II. T. )1"I' .. h .... ;1(1. n.!'O.II •• IU:. 

128. Summary.-Tile units :uhllinistere,1 1", the Burma Circle 
were Xos. 10, ] I an,1 ::!l Pi1rtic~. and Xo, 7 Drawill~~ OIliN', 

129. Til" Jidd /('ol'i(, of' parties wa~ 3:-1 foll()w~:-
Xf!. 10 Pfl1·fy:--Topo).!raphy 011 the ~{'ale8 of 1 illch nlld ..}. inches 

to a mile in sheets X:i P ,lI1d XIi I: tl'iung'ulation and 
trnversin'_T in nd"'lllce. 

Xo. 11 P<lr/!7.-Topol{raphy on tbe .,·ales or A inch and I inch 
to n mill' ill ~heet:-l ~a X. ~5 0, :lnd x.1 .p; tt"iiln~III:1tion 
and traversing in advance. 

~yo. el p(lI't1f.-Survcv on the scale of -t in('he~ tn II mile of 
res('rved' rorest~ in the Xortherll ;lnd Chindwin F4lorcst 
Circles. 

130. Tra,iuinff.-One prob'ltioller in the Class 11 ~ervj("e wos 
tru,nsferred fl'om the Southern Circle in .May ] ~1:iO, lind rcrei\'t!\l train
iug in Xo. 11 PZlrty. Ten new pupils were ellkrtain{>cl during the yenr·. 
rour pupils were diseharg-ed as I1nlikely to herome elli{'il'nt sl1T\·eynrs. 

No. 10 Party. 

Offior i" ,./IIIf"!H':-Cilptll.in G. F. lIt"an('y. R.F,. 

131. General.-After working down the Arakan eoast and iu 
the Irrawaddy Delta for 6 years, the party agaiu 1II0\"e.1 to epper 
Burma and resumed tbe work in tbe hasin of the Chinolwin. aba ... l"ned 
in 192,). Eight sheets. howeyer, ha,1 ,till to he .'lIn·ey,·" in Lower 
Burma to complete the prO~'I'aIllDle there. 

A total area of 2.GOO s'luare miles was "m·ered in the l'pper 
Chindwin, Katha. lIinhll, llyitkyina, 8andowa), awl Tha~·etu\yo .Ii., 
triets. in sbeets 82 P and 1';.5 I. 

Field head'quarte" were in Bamnauk, Katba distric·t; tiel.] work 
cOlJlmence(l about the 1.ith Xo\'(~mLl'T and (~losed during' tlw tirst wl,,,k 
in )luy. 

'l;he progrilllllue cOJlsi:;;tec"1 or 1~:1(j7 square IHilc!' of ori::inai survey 
and 2,23U ~(Iunre miles of rtn'isioll sUf\'ey nil tlt(' s('al(· uf 1 in<.'h to 
a luile; also 0',5 square Ulilc~ of orig-inal :lnd 2-;'j !oI'llIare wileR 
of snpplementary forest sllT\'ey on the se;1l~ nf ... inehl's to :l mile, The 
original ~Ilr\'ey~ were ill !'heet s:~ P, ,mel the rl·Yi~ioll ;111,1 fOl'c~t surveys 
in sheet ~'F) 1. t;:~a IJJile~ of linear tr:1Yel'~e for I-inch and ~-in('h !-\ur\'t.ly~ 
'Were run ill the Pppcr Chindwin district ill ~h(n·ts .'"'I:{ P Ullti U. and 1.:200 
sqtlitre miles wer~' triang1datecl fur ~ -hu'lI 811fYt.'y in thl' (Opper ('hindwill 
and )Iyitkyina .Ii,trict" ill sheet Ioi:~ o. 

132, Field work.-The tic)'1 ,tn'ngth .. f the party wa' :! t'1"" 
II, jj C"pper ~lIbordin:lte awl !~:l LoweI' :-:nhordinate otli('erH. The work 
was distriullted as under:-

CarH1' (1).-)lr. F. E. H. Calyert (('Ia," II), with:! l'pper "'uhurdi, 
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nate otllcers, H slIn'eyors and .. pllpils carried .Ollt ::.2:3:) .",!uure miles 
of re"isiotl SUf\'e\' on the Rcale of 1 inch to a Dille. .1 pupIls were also 
attached frolJl X~. 21 P;Irt~· aod Xo. i Drawiog Olliee for instructio!" 

C,w'I' (,j).-)Ir. H. )1. ('ritchell (Class II). with 1 Gp~t'r Suhol'l~ll~atc 
ofiicer, 8 ::;urveyors and I pupil carried ont 1::3H7 ~qnare ulIJe:-i of nrlg-mal 
Burvey on the scale of I inch to a mile. . . . 

The nrea~ Rurveyed were cove rea with den~e Jungle, wah .?ccaslOuul 
small pa !('hes of cultivation. In sheet 1:15 1. the south·west portIOn of tbe 
work hly across the main ridge of the Arakan. lOlll."S, over 4,000 feet 
above sea le"el, but the :l:renter part of the work III thIs area was amoog 
hills little over I 000 reet io hei«ht. Till the end of JUlIuary a great denl 
of clearina wus I~eces~ary and p~ogress was slow, but with the falling of 
lenves anl"lengthelliug of the riaj:s ill the spring, work became ulUch 
more rapid, and the out-turn of camp (1) during March was twice that 
dllring Decemher. In sheet 83 P there \\'ere hills to the X.E. a~,d S.W. 
oC the area, but the remaio.ler was flat or consisted of low hIlls, no.1 
much pJane·tnble tra"ersing was necessary. 

C,,,,,1' (.J).-)I r. A. K. Sen Gupta (U.S. S.), with 5 trllversers and 1 
computer, rnn .5.53 line,lr Illiles of traverse south-we~t of HomaIin und 
in the entirely unsurveyed and p"actica"y unknown IIrea hetween the 
Uyu and the Chindwin ';"er8, north·east of Homalin. \V ork was greatly 
hampered hy the absence of any exact inforlllation about the latter area. 
Part of it lmu to be trillllg'ulnted while traversing was going on, and un
til the triangulator had completefl his recollnnissance, it was impossible 
to };ive definite orders to the traversers. 

133. MiscellaneoUS.-The )lill<lon and Pani Chaung valleys of 
'fhayetlllYO district li\'ed up to their reputation of being exceedingly un. 
healthy. During the first two lHonths of the season there was a ~reat 
(leal of malaria, especially amongst kl/ltlr1,'!.i~. In the pupils' camp, at one 
time it was Duly possihle to collect enou~h men out of Hve ''1uads to 
enable one pupil to work; a III I e"ery pupil had at least one bad attack 
of fe'·er. Camp head-fluarte" had evelltually to be 1I10"ed from Mindon. 
After January, when the cOlllltry had ,h'ied up, there was little sickne .. 
nnywhero. 

Sun·eyors· ~4111ads each con~isted of two Hazarihiitrh 'chaZjis1s and 
three KachillB. Trayer,e .. were provided with s~uads ~of Knchins for 
tr:lllsport. In camps (2) and (:1) the Kachins were trouhlesome and 
llllsatisfac~ory: This is ;Ittriblltahle to the enlistment of a poor type from 
round )1~'I~kYlll? rather thall lllen frolll the hills. Suryeyors in camp (2) 
were sllpp"?d WIth Illule tr.'lII"port, Imt as ronds were hetter anti supplies 
morc plentiful than antICIpated, this wa!1! found all unnecessary expense 
una the lIluletcerA were paid oM' urter the Uiinimuill time allowed by 
contract. 

~34. ~ecess duties.-The party "'as organised into three 
tlrHwlllg s(>chons and a COlllputin~ section, under lI(>ssrs. :Munshi LuI 
(elllss II), Critchell (Clas~, II), A. K. Seo Gllpta (U.t;.S.) and Ca"'ert 
(Class II), respectIvely. III: Whole area of I·inch survey was fair. 
mapped on tl", scale of 12 lIIche. to a mile; the 4·inch forest work was 
fair-drawn on the scale of survey. 
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No. 11 Party. 

f
lIajOr O. Sinter, 1I.C., R.£., to 1-11-29. 

Offi~er in ci~a"ge:- )Ir. G. E. R. Coopt'l', trom 2-11.29 to 27-11-29. 
Lt.-Colonel F. J. 1I. King. R.E., trum 1S.JI_~9. 

135. General.-Field head-quarters opened at Ran~oon on the 
26th. !\o\"embe~ and surveys were continued in the Hussein. H~uthllwllddy, 
Insem, ~la-ublI\, Myaunglllyll, Py"pon and Tharrawaddy districts of 
Burma. 

Triangulation and tr~l\'er:'oe operations were carried out in advance ill 
the Bassein, Henzadn, Insein, :lIa-nbin and Tharrawaddy district. to 
provide data for the sur,-eys mentioned ahove. 

Triangulation and traverse operations for next season's work were 
carried out in the Henzarla, Peg-n, Prome, Thnrrawaddy, ThayetUlyo anll 
Toungoo districts. 

136. Pe)'so1l1'el.-The streng-th of the party at the beginning of the 
field season was 3 Cia,s II, 4 eppel' SubOl'rlinate and !lO Lower 
Subordina te officers. 

Of the ahove, Mr. 11. R. :-lair (Class II) was taken ill at the 
beginning of the field season and had to he sent on lea"e with a view to 
transfer to a hetter climate; he was temporarily replaced by 1111'. L. M. 
Ganguli (U. S. S.) from ~o. i Drawing Office. 

The party had the great misfortune to lose )11'. G. E. R. Cooper 
(ClllSS II), a most capable llntl energetic ollicer with a long experience 01' 
Bllrma, who (lied of .iaunclice anri heart-failure on ~lareh 11th: he \I'll" 

replaced later hy ~Ir. P. A. Tholilas (Cia,s II) frolll the Frontier Circle, 

137. Areas surveyed.-A total , .. ea of 5,00i s'luare miles of 
1'evision survey was completed on the scale of 1 inch to 1 mile. 

138. Field work.-The party ",a" or,!.(ani7.etl as follows:-
C"",1' Il).-Mr. n. E. R. Cooper (Class II), with 12 sUI'\'eyors com

pleted 2,.51:j s'luare Illiles of I-inch re"i,ioo Slll""CY in sheets R.'i 0110') P. 
On the death of Mr. Cooper, calllp (1) Wa" taken o"er by )Ir. A. F. 

J\lurphy (Class II) from calllP (2). 
Mr. P. A. Thomas (Class II) .ioinecl the party towards the end of the 

field season and was posted to calllp (I) a" assistant camp ollieer. 
1'he country surveyed consisted, for the Inost part, of t1at deltaic 

alluvi\llll, intensh'e1y culth'ated with paddy ,111,1 intersected hy numerous 
creeks und rivers; the north-eBst part of the urea, however, included a 
portion of the western slopes of the Pegu 101Ua, consisting ",ainly of 
densely forest-clad hills. 

Trilllsport. at the begillDin.g of the Bcason, wus lJlainly by SWlill'fl"11 nnd 
the stenmers of the Irrawaddy Flotilla Co .. Ltd., while the camp ollicer 
was provided with a GO"er11l11ent laun~h; later on, however, when the 
country drierl up, cart transport was nhhsed. 

Ocunp (]).-lIr. A. F. lIurphy (Cla~s II), with 1~ slIrveyors 
completed an area of 2 • .';.54 8'1";.re miles of I-inch re.:; .. ioll sllrny in sheeh 
850 and P. 

Mr. Hayat 1IIllhallllllall, K.S., (U. S. S.) took over charge of this camp 
on the transfer of Mr. Murphy to the charge of camp (1). 
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The country surveyed was flat paddy land similar to that already 
described; the camp officer was provided with" Government launch Cor 
the first part of the Beason. 

Surveyor Narayan Singh carried out i-iuch original survey of ) 50 
s'luare miles in sheet ll~ X, while accompanying an expedition in the Niigii 
Hills. 

139. 1'l'ia?lrJnl,,/iOll ,,»d 1'NP·,,·si11fl.-An area of 1,700 square 
miles was triangulated unol tra"erHed by Messrs. Hayat l\Iuhamma(l, K.S., 
(U. S. S.), P. C. tien Gupta IU. S. S.), Khan Muhammad (U. S. S.) and 
A. K. TahLpatra (ll. S. S.) in sheet 1-15 ° for work during the .euson 
under report. 

For next season'8 work an area of 5,224 6(Juare miles was triangulated 
!llld traverRed by the above 4 U. S. S. otJicers together with :\Ir. L. M. 
Ganguli (V. ti. S.) and surveyor Ikhal ;'.luhaUllllad ill sheets 85 Nand 0, while 
27 linear miles of traverse for -i-inch fore,t survey, and 17 linear miles of 
foreRt houndary tmverAe were compiete'l by surveyor Bishun Dutt. 

Prog-rasH on triangulation and tra.\'ersiug' was not as rapid us wus 
hoped, and both camp otlicers were considerably harassed by having to 
do computations in additiou to carrying on their own work. l\lr. Hayat 
Muhammad, K.S., moreo"er had to he taken oft' trian:"'Illation to take 
charge of camp (2) after lIIr. Cooper'. death, while haze continually 
hUDlperel1 the rest of the work; notwithstanding these ditlicllltieR more 
than sufficient work has been completed for next tield season. 

140. f-:,JCcial Slt"ve!l.-A special survey of the Twante, 'l'wllute 
Ridge a011 Wanetchauog rubber estates belonging to the Burma Rubher 
Estates, Ltd., w .. , carrieu out on payment. The IIrea amounted to 3,215 
acres, and tbe scale adopted was 8 inches to 1 mile with contours at 10 Ct. 
vertical interval. 

141. Recess duties.-The fair-mapping was didded into two 
sections under Messrs. Mnrphy and Thomas. The whole area surveyed, 
comprising 18 sheets, WaS fair-mapped on the scale of I ~ inches to " mile. 

A computing section under 1I1r. P. G. Burby (Class II), who joined 
the party at the b:ginniog of recess, completed the triangulation und 
traverse computatIOns. 

No. 21 (Burma Forest) Party_ 

OJfic" in char!le :-3Ir. D. K. RenDick, M.B. E. 

142. General.-The ""ison d'elre of the party is the survey of 
reserved forest areas ill Burma, on scales laNe I' than 1 inch to 1 
mile. The total cost of the party is uebitabl: to the Government of 
Burma. 

The party's work !:Iy in degree sheets R3 L, 0 and P. 

14~. Pr~so"'lel.-The tield strength of the party was 3 Cluss II, 3 
Upper Subordmate, and 34 Lower Subordinate officers distributed 
as~~~ , 

lIr. L. B. Fitz-Gibbon (Class II)., trianerulatin" and in charere of the o 0' 0 

trl>verse camp of .5 traversers and 2 computers, 
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~Ir. G. A. Normun, 11.B.E., (Class II), Camp (1), with one U. S. ollieer 
and 8 snrveyors. 

Mr. A. V. Dickson, (Class II), Camp ('1), with 10 surveyor •. 
lir. Bhamb!! Ram (U. S. S.). CaiHp (3), with 5 sur,·eyors. 
Mr. G. S. Bagchi (U. S. S.) and 1 surveyor traversing in sheet 83 P, 

from the end of February. 

144. Areas surveyed.-The party surveyed a totnl arM of 
2RfI sqnure miles on th~ scale of 4 inches to 1 mile in the Mansi Divi. 
sion of the Northern Forest Cirri., and the Upper Chind\\'in Division of 
the Chindwin Forest Circle. 

145. Field work.-Calllps (1) «"d (J) uuder lIe..... l .. A. 
Norman and Hhamha Ram respectively, worked in the llansi Forest 
Division, and surveyed 142 square miles of the Xankyin and Uyu reserves. 

Camp (2) under llr. A. Y. Dickson worked in the Upper Chindwin 
Forest Division and surveyed 1:38 square miles of the Thawun and 
Thnungdut reserves together with!l "'luare miles of unclassed urea near 
the reserves. 

The exclusion boundary of the lIIode Reserve was inserted on the 
map of this reserve published in 1922. by plane·taLle tra,·erse. 

4 Rurveyors of camp (I) and the whole of camp (3) were transferre,l 
to camp (2) by the 25th IIlarch. 

146. The al'ea Rur"eyed by camp (1) lay 011 the north· western 
slopes of the watershed carryiug the COUllllon boundary of the Upper 
Chindwin and K.thil districts. The country consisted of pr.cipitous 
hills, ranging froUl 500 to 3,500 feet, all densely forested with no commu· 
nications within the reserve. 

Tbe are II surveyed by cump (2) lay on the e.stern slopes of the water· 
shed between tbe Chillllwin amI Kahaw ,·alleys. The country varied 
from the low, he''''ily forested foot-hills. to the steep and less densely 
wooded crest of the range, hetween altitudes of 400 and 4,.;00 feet. 

The area sUT\'eyed by camp (:1) was on the southern slopes of the 
Taunl,>'Ihonlon group in the a pex formed loy tI", northern limit of the 
Kathii district boundary, llnd consit-ited of lon~ spurt; de~eendin:.{ toouth
wards to the Chaunggyi, a main tributary uf the eyu ri'·er. The whole 
area was densely jungle.clad and lay between altitude. of 1100 IIn,1 a,ooo 
feet. 

147. T·,.iulIgu{atioH.-.AlI arf-'a of 27.5 Hlllare lIlilCH waR triang'u
lated by )[r. L. H. Fitz-Uibhon ill de~ree !-'hl'cts ~a Land p, inclUding 
ohser\'ations ut 20 statioll:;. Thi~ triallgulation \\'il~ it cOlltilluatiull of that 
June in 1925-29, und COillplete(l the Thaungdut rc~er\'l..·; it~ main purpose 
\Va!:; to tie don'u the theorlo1ite tra\"er~eti. The ur~n trian~ulated lay 
chit'f1y in the southern portion of the Thallll~dut reHerVt! on the eastern 
side of the wIlterahed between the Chindwin an,l Kahllw "all"),,; the 
COllntry comprises dens!!ly wooded, low undulating and high precipituus 
~round, riaing from 41)0 to over :J,500 feet. 

Thia triaugulation Waa extended across the Chindwill riv~r to the 
Paungbyin reser,'e on its east bank and also continued further inland 
to the Sanda reserve, to provide counections there for the theodolite 
tra.versing. 
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Some supplementary triangulatiou in the Thawuu aud Thaung,)ut 
reBerYl'S. in the area triangulate,l by the party iu 192K·29, was carried 
out by ~Ir, A, y, Dickson to tix additional points for surveyors doing the 
detail Burvey, 

All the triangulation is based on the J\lanipur Longitlldin'll Series 
and ralls in the Chin,lll'in Forest Circle. 

148. 1'1'Itl"'I'sill[J.-17,j linear miles of rorest bounda,'y tl,eotlolite 
traversing' Hn(l l:j:~ linear lIliieH of interior and COllllection t,ruvel'~ing were 
carrie(l out hy the tru\·erse camp in the Thaungdut, Th:ll1l1gdut Extensioll, 
PUllnghyin, i:landa and Sanda Extension re,erves, to prodde data for the 
en~uiJlg" field season, l.'he area tr<l\·erst,d falls ill sheets 8!{ L awl P in the 
Upper C'hindwin Dh'ision of the Chindwin ~'orcst Circle. 

In a,),litioll to the ahove, 4:~ linear miles of forest boundary theodo
lite truversillg and :11 linear milc:i of interior and connection tra"ersing 
were curried out in tlw Xamm:l reserve of the )[allHi Division of the 
Xorthern Forest Circle. This work was hegun nhout the cnfl of 
t'ehruury, 

149. .1li."tdl""'o",,.-The party took the tiel.\ vcry early in 
Xovomber·aurl hcad.rl"arlr'rB opene.\ at Homulin on th" 1,)lh of the Same 
mOllth, Call'p. (1) an,l (:1) to"k the nei,l ')lIrin~ the last I\'eek of October, 
ILlllrl'itiug to their l'c~pecti\"l.~ areLl~ frOiIl Indaw \,DUrllitl Hailway",), They 
had arrived in their areas hy the 15th Xovember. Camp (2) auo the 
traverse camp which accompanied the head·quarters reacbed their 
areas 10 days or so later, 

The whole of the Kaehin personnel marched frolll Iadaw to 
HollIalill, 

The health of the .party IVas s<ltisfactory. The Haziiribiigh ,,,,,,/,,Si8 
w('re inoculated ugaiust (·holel") at Calcutta priOl'to embarkatioll' for 
Burma, 'Illd the Kaehins were medically examine,j at Myitkyinii at the 
time of recruitmellt~ an~l inoculate.l against cholera Hoon after. These 
precautious were succeAsfnl in preventing' any outbreak of the disease 
amongst the inferior establishment on the long journey to the field. 

The party had only 2 deaths during the sea~OIl, One Haz.lril,agh 
1.-/",./",; die.) from epileptic tits a",1 one Kachin of typhoi,l fe,'er, In 
March anrl April, there were sOlUe cases of malaria. Durin" the dry 
se:lson the \VtUer in the Th;tun~.]llt reserve wa~ ~canh· ;lllel blld~ FOTest 
tires were also fre.jlwnt and ad.led much to the disco,~fort of surveyors. 

150. Recess duties.-The fair-mappiug' was ,Ii"i,lerl betweeu 
two sections under )'I~s8r:,;. G. A. ~or1ll311 and. A. \T, Dicksou, 

The computation work was unoer )[r. L, B. Fit.·Gibbon. The 
fair·mapping and computations of all the tield work "ere completed 
rluring the yellr. 
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X.-MISCELLANEOUS SURVEY REPORTS. 

151. This section includes all reports of sur,·.ys not ,,,IUlini,tered 
hy the Director" of the live survey circles. slIch as lIIiscellaneous surveys 
and cOUlmercial le\'elling' administered hy the Director, Geod~tic Brunch, 
or extra·departmental explorations. etc., in which members of the Depart· 
ment ha"e taken part. 

No. 17 Party (Levelling). 

152. T1w high precision levelling done by this p"rty is describe,1 
in pOI,ra. :{2, In future all tertiary le,oeUing re'luired in COlllll:'ction 
with irrigation an.l other projects will be carrieu out by the topo. circle 
concerned. 

s,.corHlul'Y le1>rlN"fJ fa) for the E. I. Hailway WIIS carried Ollt IIloog 
certain s..,ctions (totalling G·g miles) in the Howrah, jlinapllr "lid A,nllsol 
Divisions, ull,1 (II) for the COlllmissioners for the Port of Calcutta from 
Ut!arpiira to Kailla (01 miles) along the west hallk of the Hooghly 
river. 

Training School, Dehra Dun, 

Of/icct' ill chargc.-)Ir. L. \\,illiaDl~, 31.11.1. 

153. Ulass I 1,,·oIJl'tiO?"'l's.-Lieut. It C. :\, Jenlley, H,E" joined 
the Trainillg I:\chool on Ii"t appointment 011 the 2nd January HJ30. 
His course of instruction ill the th·Id consistco of plalle~tal,liug' on the 
scales of 1 inch and 2 inches to a mile, theodolite truversing and Ii trian
.'uliltinn prog-r.1.lIume including oh~ervatiollS at 9 hill ~tation~. 
,.., The recess was devoted to instruction in fairwmappiu;.tt CUJllputations, 
le\'ellint' and astronomical work. 
. H; was a)so utta{'hc<l for short period. to the "ario". unit. of the 
Geodetic Hraueh in order to accluire a knowll~d;.{e of the work IJeing- ,lone 
hy the Jillere"t lielt! parties and ollic«. 

154. Clm~18 II p,'ufJf1tili1u'1'8 (tir:-.t year).-:--;ix probationers Were 
appoilltecl in the thir/l wet.·k of Xovelllber l~J::W and a ~l.'\·t'llth 011 the 
14th .Janllary lOaO. They were pllt throllg-h a COllrl;O uf plallc-talding' 
durinO' which thC'y cOlllplcted an area of 4 ~(J11i1l'e lIIil~fo\ 011 the scale of 
.... incl~cs to a lIIile, ;\Ild about 10 square lIlill's Oil the fo;C'alc of 2 incileH 
to" mile, Each probationer al,o observed at abollt 1"lIf u dozen .tations 
in connect·ion with the triangulation prog-ralilIIlc. 

During' the rece;s they were instructed ill all branches of Bur"ey 
work. 
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