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qyle war subsequent l,olitical and economic changes have affectetl the  Survey of 
~ ~ & ~ ~ ~ ~ f ~ ~ ~ d ~ ~ ,  There, is a pressing demand for HUrVeyS of a new type, t he  strllctum 
of pap in India is :~ltering, and technical methods have undergone great changes. 

~ ~ i d ~ t  t,he turmoil caused by big political, economic and organizational changes it i* 
necessa,ry for a rlepartlnent snch as t,he Survey of India to keep in view a, technical objective. 
What are we trying to  do ? Have wn any hope of achieving our objective ? Are our present, 

methods adequate 7 These iil-e all cll~estions t,he answers to  which 1n11st largely influence 

future policy. 
In trying to estal)lish an!- technical objecti\.e i t  will always be necessary to  balance 

what is technically desirable against what is econo~nically ~oss ih le .  In other words, our 
objective must be one which the country can afford. 

2. Pol  some time prior t,o t,he 1!)3!)-45 wtir i t  had beet1 ~.ealized tha.t all was not well 
our Inap ~n ; l i~~ teuancc~  ~)olicj.. Ma.ny maps of impottant series were stbriously ou t  of 

date alld it became apparent tha t  i t  was beyond t h ~  capacit,? of t,he Department to kcrl) 
rea,sonably ul)-to-(late all the rnal) series which i t  had ~ n d r r t a I < ~ 1 1  to product. 

Colot~ol J .  1). Campbell, D.s.o.. in\-estigatetl t,hc whole l ~ r o b l e ~ l ~  and his findings \vcrch 
pbl ished in Department.al Palm. No. 16 in 19:)'i. His work has been of great assistancca to 
me, though, ns thc rrsult of changes in conditions. needs, and survey methods since 1937, my 
conclusions as to what is a desirable and practicable Sorrey a,t\d &lapping Policy, differ widely 
in some respect,s from his. We arcb, however, both n,a~.ec.d on the tlecd f o ~  frequent revised 
editions of tlte smaller scale maps, and on the iml~~~;~c~ticnl)i l i t j .  nf 1ic-c-l)itlg the huge scbries of 
I-inch ru;i,l)s ul)-to-date. 

:J. Short,ly after I'artitiotr b(.oa.tllt? a facl; 1 was asked hj. t,hr C;overnntent of I n d i : ~  to 
l)ut ul) i~ 1)1:111 for thc future cml)loj-lnent of tllv Survey of India,  t o g r t h c ~  with prol)osaln for 
rstnblishmc~lts to  give i t  effect. Chaljter I\' is thr  result and sul>l>ovts ~)rol)osnls being put, 
up to Government sel)a,~.atcly. Thest, proposals may 01. may not be accel~ted, b u t  i t  is 
hoped Lhat the wholt! Paper mill p r o ~ i d e  a background against. which these or any subsequent 
recommendations for cha,nges in organization ii.11~1 establishment may be viewed. It is also 
hol~ed tliilt it lnajr stimulate thought on general policy amongst serving officer* of the  
Department and ma.y be of interest t o  t<hose who are fa.mi1ia.r with t,he past work of t.he 
Snrvey of Tndia or who have occasion to  use its services. 

4.  'I'his pa.per confines itself nearly entirely t>o problcnis connectetl with the rnaking 
of snr\-eys nntl tlra,aring maps. hIa11 prodl~ction ant1 geophjwical ;~ctirit,ies are I ~ n r d l ~  tol~ched 
on. 

'rlle reason for this is that t,he war gave t.he Survey of I11di;l a. map ~.(;prod~lct , i~n org;l.niza- 
tion and ~ ) Ian t  which \vit.Il t,he a,tltlition of a few specialist, personnel ant1 rl)ecial items of' 
equipment, is likely to  serve t,he needs of India for many years to come. 

The essent,ial geotlet,ic fountlations of the topographical sur\Te!- \\,orlc t,he Survey 
of India. wrre well and truly laid in the pa,st ant1 their maint,enntice provitles no special 
problems. Ot,ller geophysical work may become of increasing importance in future, hilt c;in 
be c~n\~enient)ly dealt wit.11 as R. separate ,~ctivit,y, so 1la.s not been considered Itere. 

5 .  Fut,~lrc survt'y l~olicy d(,l)c~nds o t ~  thc foundations liiitl anti t,he e ~ ~ , e r i ~ , ~ ~ e  gaillccI 
in  the ~ ~ m t .  I t  is fort~~nntc,  for th(. sllrveyol. wllo will \vot.lr it1 t,llr Tndia of t,llr flltlll.e that 
tmhc geodetic :inti other fo~lndntions on which his woj.1~ mllst be built, were lnicl whell tllc. 
Illdian Peninsula could b[' tlcilted as a. whole. before its divisioll into the Union of India 
P ~ k i s t ~ l l .  The earlier parts of t,his paper t.hr.r~ofore deal with India ;is it, was before pa,rt,itiC)II, 

In the fklt~ur~ both count,ries a.nd tlte gcograpl1ic;l.l scielltific world will mllcll 
if the Sllrvc'ys of India ant1 Z'alzist,an can eliminn.t,c. by lnutll;ll co-oocsmtioli of tllc, 
~'cstrictions imposrd on t h ( . i ~  worlr by po]it.icaI division, 

C T .  F. HEANEY. 
Brigculkr. 

Srrvveyor Qen c,t.nl oj' Jndicc . 





THE SURVEY OF INDIA 
SURVEY AND MAPPING POLICY 

I .  EARLY DAYS 

1. 'rlre tirst arlt~lrorita.ti\7e nlap of lntlia was I ~ ~ ~ l ) l i s l ~ n t l  I)!- n F~.enc.lrn~ir~~. kl. I)'An\,ille 

in 1752, It, beell compile(l from route surveys 1)). travellers ill  the illtCri01' allti l'ough 
cllarts of the coast,, Fifteen yea.rs later 1,ortl ('live, tl~r: ( 1ovc~1.1101. of Rengnl apl)oiritetl ICliljol- 
,James Kennell to be the first Surve\.or Cimcrnl of Re~lgi~l .  I<ennell's Inal)s were origillnlly 
Inilitary recollrlniss~llces and latt,erI~. chainotl slil.\.eys Ixi.srstl 011 ast,ronon~icnlly fixed points 
and do not pl.ehn(l to the i~ccllracy of motlr~,n Inil]>s of 111tli;l bilsrtl 011 tllc' rigid ~ys te ln  of 
tritLngula,t,iol\ colnmellcetl a t  &fatlr:~s in I NO:! i l l l t l  S ~ I I ( - C  extc~r(lt!(l OVCI. tllt: \vl~olt. of Tntlin and 
beyond. 

2. From t,llese beginnings the Srirvej. of In(litr tlc\.t.lol)r(l. Its :lcti\.ities I ~ i ~ v c  11c:crl 
nraillly c o ~ l c e ~ , ~ ~ e d  with geotlcticx tol)og~.i~l)I~icibI S I I I . \ . ( ~ ~ S  ant1 n~;+l)l) i l~g i11lt1 it Ilas c:~rric!tl 
o ~ l t  t,hese t.l~ronghout the whole of India nntl in I:~rpe irrens of trtljncent cor~nt~.ies. Tt. llas 
I)~~blishetl 111a1)s enlbo(lying tlre nhove s u r v e j ~  i r l ~ t l  ~rntlr~,ti\lic*n t h r  coml)ilation of smt~llei. 
scale ( gcog~.al)l~icnl ) Inaps co\,c,~,ing the g r c ~ n t ~ ~  pnl.t of So11tllc~1~11 .Asia. Its geotlctic wct,i~ities 
ha.ve. i ~ f t e ~  t.lrt\ c:stal)lish~nt~nt of tlle main gt~otletict 11.iirngulation ovel tlrc. \vlrolc of Inrlin. 
t,c,ntletl t,o t,;r.ltc ir second place to topogral)l~ical iintl otlrel \vorl<. 

3. [TI) t,o t,he ?.ear I!lO.i tllc nrtivit,ies of t,llc. Srrr,vr>- of I l r t l i ; l  (,all I)(. rollg/ll>- srllll- 
~ntrrized its follows :--- 

A. Geodesy. -'l?his c:o~nl)risc,s tllr in\-estigi~tiolr of the six(. i11rt1 s t ~ ~ ~ c t u ~ . c :  of the oitrtll, 
rind the gcotlet,ic \VOI,~< of tllr Iky)artment consist)etl of ~ ~ r i l ~ l a l . ~ .  ( or geotlet,ic ) triangulntion, 
litt,it~~cle mitl longit~lcle tlcte~~lnini~t~iolr. Prom t.llcscb ~neasrn~c:lnc:nts. tho size 01. "figure " of 
the eart,l~ is ohtiiint.tl \vherc>l)~. 1)oints fisrtl I)!. tl'ii~ nglllirtion (.;In i~c.t~rl~.at,el\. Io(*ated on i ts  

1Ci1rIy i l l  tllc. ninc?terntlr catbnt.~rl.y it \vas rc.i~lizctl that iI conll~letc, s)-stcnl of geotletic 
trit~ngulat~ion co\-e~.ing t,llc> \\,hole of Tndii~ ~vns  esse~~t,inl :IS ir fr;lme\\orli to \vhich t,ol)ographical 
irnd ot,llel. srlr\-eys colrltl t,ie(l to fall into t l ~ e i ~  c o ~ w c t  ~ ~ l a ~ e s  : ant1 (luring tho early part. 
and mi(ltll(* of tllc! ninctecwth c3er1tur!. the main n-orlc of t,he Sm.vey I)epart~uent was t,lre 
extension of this series of geotlet,ir triangulntion. R). the cntl of the century t.he work llad 
Inrgelg 11ee11 conrl)let,etl. 'rhr c ~ s t ~ a b l i s l ~ ~ ~ ~ o n t  of a, net of geotletic t,rianglllation before tile 
r~ndertalting of estensi~cl t,opogra.l)hic.aI srlr~ctys has enal)led topogval~lrical nncl ot,her surveys 
to be correct.ly fit.t.ed int,o tlleil 1)lilc~s. i~ntl has tl\.oidctl man!. tlitficllltit~s esl,eriencetl in sur17ey 
\\.orlc in ot,Irc~. c:ollntries. 

A l t l~o~~g l l  ii gcotlctic fri\.me\r.ol.li is ~)t.i~lri~l.ilj. ~v(l l~i~.ecl  fi)r t,lre colrtrol of slI1,veJ.s. t,here 
:>.IT n n11ml)er of otllrr n.ct,ivitic:s of sc!irntific- i ~ ~ l t l  ~~tilitiiriiill valrle wllich (:in1 suital)ly he r~nder- 
t , :~ ken in c-onjr~nct.ion wit11 it : :In( l the follo\\.illg tire solnr of those \\-lrirlr \ve~.e vi~l~riccl o11t i n  
Indin (Illring tlrc ~~c i~ io t l  nncle~. c-o~~sitl(~~.~rtiolr : -  

( i ) l'rt'cisio~~ Ic~v~lIi11g ii)r tIet t~~.~li i l~t~l . io~l of Ileights. 
( i i  ) 'I'itlal ~)retlic:t,ions ant1 ()nl~li( 'atio~l of t i(le-l.i~ bles for ])o~.t.s i l l  I n d i ~  :11111 Rdjaeellt. 

(noun tries. 
( iii ) Ol)ncr\.ation of t l l t ,  tlil~cbcl,io~~ ant1 t'u~.cc- of g1.a \-it)!.. 
( i \ ,  ) Ast,rono~nicn.I obscrvntions to tlotc?~.mi~le longitnd(- itlld Ia~titrrtle ;rntl tilllr. 
( 1. ) Sninnrogr:11)I1ic* i111tl ~~rc-tc?o~.oIogic.:~I ol~srl.\-irl ions. 



ln~l ian  g~)otIesy l ~ n s  tlisclosrd widespreatl anon~nlics in tlie gravitat,ional attraction of 
the enrt,ll's crust t ~ n d  has given a g r t ~ t  impetus t,o siniilnr work in other countries. 

B. Topographical Surveys. -Following on the establishment of a geodetic framework 
in Indin (luring the early p t~ r t  of the nineteentl~ cent~iry. topographical s i~rvey work, aimed in 
general at  protllicing ti map (111 a sc~ale of 1-inch to  a mile, was pushetl forward ant1 by the close 
of the centurj l~atl  coveretl the grenter part of India and Burma. 

C. Cadastral or Revenue Surveys.-For assessn~ent of land revenue governments 
rtaqi~ire Inrpr scale or cntlastral nlaps of cultivated areas nnd i t  is clearly of great value if these 
can be lirllictl to tr rigid franieuorli so that they frill into their right geographical positions. 
I n  the nineteenth century the Survey 1)epartrnent carried out a consiclen.able amount of 
cadastral surrey work but I~iter. n itli the formation of provincial survey tlepartments, tended 
to confine its activities in this direction to the provision of a rigid control by traversing, on 
which the l o c ~ ~ l  survey tlepartrnents cor~ld base their work. 

D. Forest and other Miscellaneous Surveys.--With the cstablishment of a Forest, 
l)e\)t~rt~llt.nt in Intli~l there \\.ils .:I clen~nntl for large sca.le maps of reserved forests r~sually on 
the scale of 2 inches tot. 4 inc.l~rs to  ;I ~nile. The Snr\.ey Depart,inent rii.rl.ic.cl o r ~ t  a. large number 
of such $llr\.e>.s. 

E.  Map Publication. - - - ln  the early (Lays of the Survey Department lithographic 
printing was unknown. so maps renlainstl :I rarity oven of areas which had h e n  surveyed. 
Towartls the mitltlle of the nineteenth cent~iry. Itowever, a lithograpl~ic printing office was 
estnhlistretl in C'alrutta \\-l~icll eni~l)le(l large n11ml)ers of copies of intlivitlual ma.ps to  be printed 
chea1)ly. 'I'hese early rnnl)s \vt,r(, ~)vintt?tl only in t)lacli or bl;tcli nntl brown, hills being depictetl 
by h i ~ r l ~ ~ ~ r t - s  or form lines. 

11. PERIOD 1905 TO T H E  OUTBREAK O F  WAR 1939 

4. By the close of nineteenth c ~ n t ~ ~ r y  the greater part of India had been surveyed 
on the scale of 1 inch or 2 inches to  a mile. Investigations a t  this time, by Lord Kitchener 
the Commander-in-Chief who himself \\-as a survey officer in his younger clays, disclosed that  
the  maps over t.he greater part of the country were very much nit-of-date and were produced 
in a style which was not suitable for military Ilurposes. A departmental conlmitt,ee consisting 
of experts fi.om the Ortlnance Survey in the Unitetl Kingdom nntl officers of t,he Survey of 
India. together with ~,epresentat,ives of the (:overument of Intlia ir~vestigatecl t.he whole scope 
ant1 fitnrtions of the Sun-ey of Intlia, anrl their recommentlat.ions \vhicli were Iargcly adopted 
bj- the ( ;overnm~nt  of India ha\-e for~netl the basis of the work of t l ~ e  Survey of Tntlia from 
I!IO.5 until tlie present (la>-. The main rrcomn~eiitlations of this committee were that, : 

( 11 ) A ronlplstely new contout,erl srlr\-ey shoi~ltl he untlertaken of I~itlia on a scale 
of 1 inch to n mile. This s11rrey was to be completed in 25 years and 
thereafter coml>letely revised at  2.5 yearly intervals. 

( h ) Maps protlr~cetl from such sltrveys were to he published in several colours thus 
hrinpinp Inrlin into line with tlevelopments in cartographic printing in 
ntlvancetl countvics. 

1,ater. ~t ma* rlectdetl that  rcrta111 spar~ely  inhahitcrl areas such as deserts and the 
higher Himalayas \ \ I ) I I I [ I  be s u n  vet1  on the !-inch or :-inch to a mile scales. 

5 .  To yivc ~ffecxt to the recornmentlat,ion~ of t,he I905 Survey Committee :L verl  con- 
aider;lt>lca expansion of the L)epartrnent was nuthorizetl. The headquarters of the Surveyor 
General were locatetl in Calcutta, the then heaclq~~artcrn of the Ciovernment of lnclia. and 
administrati\-e circles \\-ere locatetl with hearlrluarters as ltntler :- 

( I ) Sorthern C'ircle ( Topographical ) a t  IVI~issoorie. 
( 2 ) Southern C'ircle ( Topographical ) a t  Bangalore. 
( 3 ) Ea.qtrrn ('ircle ( Topographical ) a t  Shillong. 
( 4 ) Trigonometrical Survey ( later known as the (+eotletic Branch ) a t  Debra Uiin. 
( -5 ) >lap Publication nt ('alcntta. 
( ti ) Rurma C'ircle a t  Maymyo. Burma-formecl in 1922. 
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1925 al,d 1!)2(j the Front,inr and (.Jrntra\ (:irc\es Were folnlc(l anti the Nm'ht'rn 

(:il-clo wa.s abolished. 
rrlle ~ ~ ~ ~ t , i ~ ~  circle collcerlled itself not only wit11 tol~ogl'aphical sklrvc?.H t311s 

tlevelo,,lnent, of slrrveys for military purporcs in oo-ol)erat,ion with 
rrlle B~~~~~ [;ircle was al,olishetl as a measure of retrcnchnlcllt i l l  1932. olll? one pirrty 

relnaillillg,  TI,^^ \"as for bj. the Burma (;overnlllent after the selJaration 
of ~ l l r n l n  in 19:37, but I,ersonllel 1vere loanctl from ;wtI atIministet~c.(l I ) ?  t,he S l l r \ . e ~  of Intliil. 

6.  ~ ~ ~ ~ ~ ~ ~ ~ h i ~ ~ l  Survey Party ~~gan iza t ion . - -T l l c  I)ilsi(' Illlit fOl' to[)o#ral)hic~l 

sur,,eJ.s is survey \,art>r ;lnd the lnost important survey illstrnlnrllt, llntil the 1!):3!)-45 war 
was the I,lnlle-titble, A tol~ograp~lical srlrve? 1);u.ty is ~lncl(~r llle charge Of' ;I suljerirltentlent 
and for fieldworlr is orgnllize(l into three or fi)ur camps. Of' these t\vo 01' lll(lrc carlll)e are 
usually cngagetl on ],lane.tRl)le ~ u ~ p y s .  T l ~ e  cam]) officer is normally all officer of t,he (!las* 11 
service eacll can,,) collsist,s of up  to  about 12 surveyors. each wit11 Itis s(l1lntl. s l l rve~ing 

a sepa,rate arcs. Ln ndtlitiotl to thc calnps of plane-table surveyors one or more c,zmps may 

be engagrd on fixing t.l.a\cl,se 01. sinlilar metllorls, the control 011 wl~icll tllcb wo1.1~ of cornillg 
seasons will hc lx~sed. 

\Cllcbrc control for flltllre sllr\-eys is to I)e, f set1 by Iriallglllatioll 1.;lfIlt!l' tllilll tl'il\'OI'~e, 
3 or 4 trinngnlators 111;1\. I,r a t  worlc direct ullder the snperintelldcllt in cllnl,ge of the pm-ty. 

O\ving to climat3ic. c.ontlitions it is a s ~ ~ a l l > .  not possible to carry out field\r.o~,l; in lnclia 
for tllore t,han sis mo~ltlrs in  the year. The llornial time for st,arting fieldworlc is at t1.r end 
of October ; ant1 in most areas by the l~egilining of May the weather has becoltle so hot and 
visibilit,j- is so 1,;~rl t,hat fieldworlr ha.s to I,c closed dow-n. The part,y then nlo\.es to its pcrma- 
]lent. hoatlquarters ant1 for t,he next six months--t,lle recess period-fair-dra1c.s t,he map8 
incorpo~*nt,ing t , l~e re3ults of t , l~e  previous seasons sorveys. During this ],el*iotl the ~.esltlts of 
traversing and t,riangulat>ion are fully c~o~nyutetl ant1 lists of point,s tlra\v11 up for the use of 
pln.ne-ta1)If. sur\-e!.ors the following field seil.son. 

7. Air Survey.-- -1)uring the  I!) 14- I H \\-at. air ~)l~otograldl>- llatl bee11 nsc.11 in 
the revisin11 of maps and in 1924 a. forest sur\.cbj. \\-as cilrl.ictl out I)!. t>hc Srlrvey of' Intlia of an  
area in t,hc lnxmn.dtlj, tltblta in Burma, by tllc use of \.tbl.tic>aI air pl~otogrnph~..  A roul,lt: of 
years latc!l* il,i~' ~~hot~ogral~l ly  was itlt~rocl~iced for s111.veys of inac~:essil~le areas in the North -\\/est 
Prontitv. i l t l t l  ~.(~cei\.eO a. great stirnullis wit11 the t lo\- t~lol)tne~~t in t,hr Wa.r Office, Lontlon of 
rapid met,l~otls of' plotting front st,ril)s of' o\,c.rla.pl)il~g \.ertici~l ~ ~ l l o t o ~ r a ~ l r s .  A t  t,hc a\ltset.. 
photogral)hy w i ~ s  carried out by marllinas of' the* 11.oyal Air Force using stantlartI . \ i r  I?orce 
phot0grRl)hit. cilmeras. I.;~trr. hon.evctr ;I cilnlc:t~a speria11y clesiglletl fbr air sul\-e?- ~,\ lotoglal , l ly 
was prorl~lcetl :~ntl a civil film sl)cc~inlizing in ~)llotograj)lly for ailn sut.\.ey c o ~ n r n ~ ~ c ~ ~ l  :lcti\.ities 
in  Intlin. Ihlring t,lle years ~~rcrceliug tllc \\-nr ill 1!)3!) therc were considerable esk~lsions in 
t,he I I S ~  of ;lit. snrvey \vhicll \\.el.c ~t,c:rtl>. ;~ssistetI 13). ne\\. tec.llniqlles of' plot,ting, ~l~~~~ 
enabled nlilps c.otnpwraI)I~+ in accuracy \+-it\) t.l~osc, obttlilratl fiotll gl.ountl survey to  br prepRrecl 
\\.it811 lninilnllln of g1.0lllltl ~'ollt~.nI. l'iior to t l~t '  war j l ~ \ \ . ( ~ \ . ~ ~ .  lll(liil (lid llOt,, largely owinn  

0 t,o finallcia1 st,rillgency. ])lll.('\l;ls(~ ;I l l> .  of thl, ~ o l l l l ) l ~ ~  : l~ l1t0-~~~i) t~~i l1g lllitCllilleS tlIeII rec:entlg 
clevelol)rtl i l l  1Cllrol)r ant1 Amc~.ic-a. '1'111~ ~ t , ;~ l l t l i t~ t l  mrthotl of. Itsing ;ril .  photogrn~)ll.r was to 
 lot tho 1,l;lnirnrt.ry ( outlinr ) ti,onl :I sc-ric.s c~f ovc~r l i~l ) l ) in~ vc,rtic;ll ~~l~ot,ogriLplls, usirlg 
sca()pic ~rret~l~otls. 'I'hc contolll.il~g \ws tlollc. b ~ .  inlcl,l~olation I)et~lvec~ll t.llt. ileigtlts of numerous 
~)oillts irlelrtifi:tl~lc o n  the, J ) I I ~ ~ o ~ ~ ~ R ~ I I ~ s .  '1'Ilt~~t: I~rigllts l IS I IR~~J .  fiSet1 oll .L,'l'ountl by 
~lol'nlaI slll'vr!. mct,hotls. 1)11t i l l  somr arons \ v l l c ~ ~ ~ c ~  tile yrolrntl \rils illaccrnsil)le. tiley fixetl 
1))' injieniolls systrrn of l~lottitlp finonl ol~lic~l~c- \ \ ' l l i ( a J 1  S1)PCia~~!, c~ev,, lOl)Cd 
for t,he 11111.post.. 

illl[)(~rt~;1llt ~ [ I C ~ O I ,  \vhic11 ~nilititto~l ; lga i~~st  I I I O I , , ~  c ~ ~ t , ( ~ l l s i \ - l ~  (,f sIll,l.cys l l r i O r  
to t111' I!I:I!l 46 \vnl,  \rns l)nrc,ly t-(*ol10n,i~t, 

I ' I ~ L I ~ ~ ! - ~ H ~ ) ~ ( ~  s~lr\~f:.Irillg is ill1 :l,rt,. \!. l~it . l l  i l l  tIl(- I I : I I I ~ ~ ~  ~ f '  ( I l e  [ l l ~ l i a l ~  sllr\,e> 
lls,llg c,,c?t,,p 

; l l l t l  l)rirnit,ive instrllmrlrts \\-as cnl)al)lc of ~r l .o t l~lc in~ ~ . ~ : l l ~ ~ ~ - l ~ ~ l ) l > -  satisfiletory resll~ts, l,lle s"r\'f'Yol'. \,'a,. (~nlr I 'a l l~  iI I I I ~ I I ~  wit11 little etltlc~ti.)l). was lit,tlC : aIIIl hiX sqUBtl Of 
follr or fir(' nl1rve.v hhn1fisi.s ( coolies ) \vert3 pait1 I ~ S S .  I'lane-t,alllr sllrreying therefore a 
vcr!' chml) ~n('t,llo(l of nrhir\.iltg good ~.c.srllts ( giv(x~l ~ 1 l i { ; ~ \ , l ( .  (nolllltl.J. ) ;It S l l l i l ~ ~  t,Ost, If 
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a t  it8 best in open plnins 01- in hills free from thick jungle. I t  did not give such satisfactory 
resl~lta in j~lngle country where \ isibility from the grountl was restricted and i t  is probable 
tha t  i t  could with ~ d v a n t r ~ g e  I ln \ t -  beerr superseded by air survey prior to the war in large 
nrea.9 of cttstern lntiin nnd Rnrnri~ Such a rhi111ge inbolving irs i t  would have a complete 
re-training of nulnerorls personnel. could however. only have been effectetl gradual l~  . 

8. Revision of Surveys.--The 1005 Survey Colnmittee envisaged the colnpletion of 
the original progmmnie of Modern Srirveys in 25 years and its revision a t  regular 25 yearly 
intervals tlirrenfter. Owing to retrenchment arrtl for other causes ttre original programme 
was 0111~ irbo~lt three qui~rterh finishetl on the ontbreak of war in 1939, i~ntl  vcry little revision 
of arem surveyed since 1905 had heen carried out. This meant that  in 1939 al:olrt 400,000 
square miles of India. though for the most par t  mapped a t  about tlre 1 inch to  a mile scale, 
at some time. h i ~ d  maps which were not less than 35 years olcl ( and many were twice as old 
ns tllis ) irntl were printed in one or a t  the most t ~ o  colours ant1 were nncontouretl. 

In tho remninder of lndia whicli had I)een covered by ~llodern surveys, the maps in 
1n;an)- areas were very seriously in need of revision. 

9. Other Surveys.- One of tlre reasons for the slow progress of the original 1'305 
progmlrlnie \+;IS the increasing tlemantl for larger scale surveys than I-inch. In  Burma there 
was i t  large programme of Forest Surveys on the scales of 2 inches and 4 inches to a mile, 
irews.;itating the exclr~sive employment of a full survey party for ninny ycars. Tn India 
tllerc, \\a. n denriinrl for largr scal~. surreys of Cantonments, towllh ( published in the form of 
t0w11 gu~t ie  111:1ljb genertillv i ~ t  ,I wale of aborrt three inches to the mile ), ant1 for r~ctangula-  - .  
tion for irrigation projects. 

Shortly hefore tlre \vi~r there was n tlenrantl for a large scale nrap of the city of 1,ilhore. 
This snrvey \vlrich 1~11s cai,~ietl out with great precision was a t  the scale of 40 feet to the inch 
for thc morc closely huilt I I ~  areas nrrcl ;it 100 feet t o  the inch for the remaining area., ant1 was 
p~~blisherl in 6H7 sheets. It, is worthy of special rroticr as i t  was t.he first srlrvcy of its kintl 
cnrrietl out in Inclia, hut. it has heen followerl by demands for sinii1a.r surl-eys of numerous 
other lnrge cities. 

10. Geodetic Work.-,is has heon noted in para 3-A above the main geotletic triangu- 
lation pit1 co\ering the \r,trole of Intlia and Burma had been completed by the entl of the 
nineteenth c e n t u r ~ .  Ih~r ing  the period under consideration certain additional series were 
required to strengthen the  work anrl these were observed. A major task of adjustment of 
the  whole series was carried out and this too had been completed before the  second world war. 
The other geodetic activities listed in para 3-A were also continued and in addition a magnetic 
survey was undertaken in the early year3 of the  twentieth century. 

One of the  tasks of the C:eocletic Brnnch was the publication in pamphlet form of 
geodetic triangulation data ; ant1 a series of such pamphlets covering the  whole of India and 
Hr~rnia wa.c pnl>li~hetl Except in a few areaq these triangulation pamphlets contained only 
gcwdetic data.  i e . data of points or stations fiuwl as part of the peoclotic framework Topo- 
3 , )  pl11ri11 qurl ey parties had, howrver, fisetl innunreral)le point- ant1 stations throughout 
ln~lia whirl) \\ere connected triangulation to the maln geodetic wries 'I'lle adjustment 
o f  this topovaphical triangulation to Iwing it into the closest accortl with geotletic vnlr~es 
, ~ n d  its p ~ ~ h l ~ c a t i o n  in the triang~~lntiorl pamphlets was very greatly in arrears ; ant1 by far 
thc.  greater part the topographical triangulation in India only euists in manuscript form* 

Financial stringency espscially after t,he yen.r 1932 lerl to conipa.rat,iveIy lit,t,le gcnrlet~ir 
work heirrg nnderta.ken for some time prior to  19.39. 

1 1 .  1932 Retrenchment.-lrr 1!)33 ro~lserluent on t l ~ e  \vorltl slump in tratle heavy 
retrenchment \\-as carried o r ~ t  in the Sur\-ey of Intlia ant1 the  nnnil)ei. of C'ircles. S u r v ~ v  Parties 
: ~ n d  Dr~lving Officon --as peat ly  red~lced. The C'entral Circle was abolished, its work heinp 
c~irrierl on in a nlnrlifietl form h ~ .  a topographical sur\-ey part.y working under the Geodetic 
H r n r l c h .  The S n ~ ~ t h e r ~ l  C'ircle and Rurnia C'irclc were aholishetl ant1 their work was ca.rriwl 
or1 hy  ~ndeprntlent qllrvey parties n o r k ~ n g  rlirectly unrlor the  Surveyor General. 

Onr urlfortur~ate re-ult nf this work b t ~ n g  111 nrr,,lry wn* thnt on the, srparat~nn of Burmn f ~ o l n  Intlra t h ~  
sn-mal nlanosrr~ot tovngrephrcal tlntn wnp tronarrrrerl to Rorrna nnil was loot drlrlng the occupntion of I{l~rrnn hp thr . . 
Irmm. Thie loqs rppn.~e"trrl the grrntcr part of 50 prnre topnprephirnl tr~nnpulnt~on work. 



SURVEY .AN11 MAPPING POLICY 

f i p  publicetion.-The Survey Committee of 1906 recommended that c&Ah 
b d a r , j  eeries of maps be and maintained by the  Survey of Indie. Later 
additions were Inacle, for various reasone, to  those woom mended. i~ltd nt, the out~brealc Of wnr 
the *rim rna.inta,ined by the Survey of Indi:~ \r.crc 1 - - -  

( a ) 'I'opographical Maps- 
( i ) T - , ~  " I-inch series" on the scale of I inch to a mile. T h i ~  except 

noted in para 4 above was to  cover the  whole of India. 
( ii ) The " &-inch series" on the  scale of I inch to  2 miles. ' r h i ~  was t o  be 

from 1 inch sheets in areas for survey on this scale. Tn 0 t h ~  
areas it was to  bo producetl from original $-inch surveyfl. 

( iii ) The ..:-inch series" on the  scale of I inch to 4 miles. This WM to k 
compi l~1 from Inrger scale maps except in certain areas such as  the  
Iligher Himalayas i111d tile Indian 1-)enert where -)-inch w a ~  the  I~,rg-t 
scale of survey a~it l ioriz~tl .  

i h ) (;eograpliical Flaps ~ - 

( i ) . ' lndia ant] Atljacrllt ( 'ou~~t.ries series" on the scale of I /Million or 
1.014 inches to 16 miles. 

( ii ) The "Carte 1nterna.tionale (111 Montle" series on I /M sca,le. 
( iii ) Provi~lce maps on 1/RI or o t l~e r  scales. 
( iv ) The "Southern Asia " series on 1 /2M scale. 
( \. ) Certain wall maps of India a.nd a d j a c ~ n t  count~ries 011 various scales. 

Shortly before t,he outbrea.1~ of the 1!43!1-LTar t,he " lndia and Adjacent Countries" 
se~ies  ( 1) )( i ) above hat1 been aha~nclonerl in favour of the  "C'a.rt>e Tnternationa,le du Monde" 
.sixies. 

The 1905 Committee envisaget1 t,he periodical revision of surveys of the  whole of India 
every 25 years. I n  addition to  revision surreys, extra-departmental information is also used 
for the revision of topographical maps. The principal sources of this extra-departmental 
information are provincial authorities such as  the P.W.D., I)ist,rict Officers, Forest Depart- 
ments, etc., who send corrections showing changes in topography brought about by  new 
irrigation works, roads, etc., since the surveys were carried out.  Should these changes warrant 
it. a revised edit,ion of t,he map has hitherto been pnhlished. 

For some years prior to 1!)3!l the Ireeping of nearly a,II 111aps up-to-date hacl become 
seriously in arrears, thong11 it (letermined effort was matle ill the years short1.v before t h e  war 
to bring the :-inch series up-to-date. This work had however not been completd  when the 
war brolte out in 1!13!1: and it, 1vn.s hecoming apparent, t h t .  tllc ltceping up-to-date of a,ll t he  
three series of topopcphicw.l ma.ps, i.e.. t,he one inch. :-incl~ and  :-inch series was beyond the 
rapa.city of t,he Depart,ment. 

13. Personnel.-Since 1905 the fieltl rtnrl tlrawing staff of t,he SnrveY of Inclia has 
been organized in t,lle following Services a.nd g a d r s  :-- 

( fl ) C l f l ~ s  I SPTV~CP.-This was ~uiti l  A n g ~ ~ s t  I!)4i a Secret,ary of St,Rte's Service, 
Prior to 19.72 rlircct 1.ecrnitmcnt to the Class I Service wa.s from of 
the ~.egular army in t h r  prol>ort,ion of 3 lboyal Engineers ( British Service ) 
to one 1ndin.n Army oflicer. On t,he atlopt.ion of t,he policy of Indianization 
as there. was t,hen no Corps of 1ntlia.n Engineers, t,ho vacallcies for India,,, 
Arm!; officers were i~llottetl to Intlians. Later. on t,11e formatioll of t,he 
Corps of Indian Fhgineers shortly before the wa.r it was decidetl to limit the 
recrllitlllent of Indian Army officors to  members of t.11i.s Corps, as such 
have a betater mn,themat,icn,I and t,eclinica.l background than those from other 
Arms. No Royal Engineer officers hnvr henn apl,ointed to  permanellt, post,s 
in t,he Survey of I n d i ~ ,  .since 1938. 

A ~)rol-'ol.t.ion of postjs in the Class Z Service has since 1005 beell reservd for 
those pronlot,ed from the Class 11 Service. The number of posts ha.s ,~~+,,j 
and in 19.70-32 before the  retrenchment wa,s 1.3. 
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The main function of the  Class 1 Service is to  fill t he  executive and admin~stra- 
tive posts. New entrants are g a d e d  ns A ~ s i s b n t  Superintendents (luring' 
whicl~ time they are fi~lly trained i n  hs many branches of survey as possiblb: 
\\'hen n vacancy occurs and they tLre consideretl fit they are promoted t o  
the  grade of a Superintendent with charge of >I Survey  part^ or the equivalent. 
L ~ t e r ,  they nre eligible for lwolnntion to  the nclministrative posts of Director 
i ~ n d  Surreyol. (:eneraI. 

. , ('lass II otficcr+ 011 ~ ~ ~ ~ o n ~ o t i o n  to ('lass I 11;1\.cs I IOI . I I I ;L I I> .  gone (Iirect into the 
grntle ot' S111~el~intendent .. 

( 6 ) C ! h s  I 1  ~Yeraicc.--'l'his Ser\.ice has al\vays 1>eo11 lwruited ill lndia by selectioll 
follo\ved by a competitive exanlini~tion. 'rhe ~ninirniun clualification for 
appearing before the selectio~l board is a. degree in Matllemittics or in Science 
with Illathematics. A prol)ortion of the  posts in t.he C'lass I1 Service is 
reserved for promotion from lower grades. 

Monlbers ot' the Class I 1  Sen-icr are tlesigilatecl as Extra Assistant Superin- 
tendents l ~ i ~ t l  (lo in~li\itlunl survey norlr sach as t~ . i ang~~la t ion  and other 
instrumental observation ~vorl; in their J-o1111g clays ant1 later take charge 
of camps and sections in drawing offices. 

( c ) I!pper Stcbordinnte Servicr.-( This llaliie is to be cha~lged ant1 in f'i1tu1.e illem- 
bers of this cadre will be cnllecl Topogaphical Surveyors (4ratle I. 'rhey 
form part  of the Class 111 Service ). 

'rhis Service requires t~ niinim~um ecluci~tio~lt~l q~~alitication of Intermediate 
with Matllemntics. Its function is to provide sltilled individual \vorlrers and 
its luembers carrx out the bulk of' triangulation and similar \vorlz. Later, 
expriencetl U p p r  Subortliuate Service officers t11.c placetl in charge of small 
camps and drawing ofice section*. 

( d ) ~S~rbot~rlinrrtr Scrvicr. -( Non to I)(; Irno\v~~ its the C'lass 111 Service ). 
S o  minimum education is required for entrj. into this Service but preferonce 
is given to candidates who are Mntriculntes. Thiy Service is used for tra\.ers- 
ing, plane-table and air surreving, fair-drawing and work of a similar 
doscription, ancl p r o ~ i d e s  the great majorit>- of tecl~nical personnel in the 



THE POST-WAR POSITION 

14. Effects of the War.-'l'he Siu.vey of 11ltlia is a civil (lel)a~.tll~ellt ilrl(1 for it t,lle 
second world war \viw 110th nn i l~terruptio~l and R (ligressioll. Sornlal ci\,il &~ctivit,it~s practl- 

and the whole effort of the Department was rlirect,eti t,owards war w-or.lr. A larpcb 

I ~ ; ~ r t .  of the staff was mobilized a,~id formed the I)ncl;t~onc. of t l ~ e  Militill.!. Sr~rvc.y Ser\.ire il l  

l 'e~,sir~. Iriiq nntl later the South-Earit Asia Co~nnlancl. 
It is llot the purpose of t,llis Ilaper t,o (leal \vitll \~ ;LI .  acti\.ities whicll will he tlescribcnl 

else\b-llere ; certain tluril~g t l ~ e  \\,at. idre Ilo\vc.v(?r likely to I~ave ;l lasting (4Tttc.t on the 
I)c?part,ment iblld ;we \vorth recordilly. Tllry arc, -- 

( ,I ) TIle Illo\,e of the hei~tlqllnrtcars of t.ht- S111.\-c!yo1. (:c?nc?ral fionl C!aIc~ltta t,o L?ellli 
in 1940. 

( 1, ) 'rhe mo\.e of the L)i~ecto~.:~tc o f  klap I-'r~blicat,iol~ t'l.olll ( 'elcutta t,o H;ltI~il)arkela. 
I)ell~.it 1)iin in 1 9 1 : 3  to ne\v I~uililings. Tl~ese \\.ere large!!. equippetl wit11 
plant sent out IJJ. tile 1I'a.r OHice to onal)lc the Surrey L)epartmellt to ac t  
RS the base for nlal) prodnctior~ fur militttry fol-ces in South-East Asia. 

( r. ) 'I'he formati011 of the Military Surve!. Service whicll is likely to be retained as  
;I permanent measure hy the 1 )efcnc.c I )el)artment for t.he  post.-\\.;^^. Army, 
t l ~ u s  relieving t,he SIII-\.~!. of' 1nili;l of some of its I)re-\vilr nlilit~r!. ~.asl)onsi- 
bilities. 

Solr~c of' the othcr effect* of the \vnl' were - 

( i ) 'I'lle co~l~plet,e e s l i a ~ ~ s t i o l ~  of st.oc.li~ of I I I~ I I I? .  sti~ll(li~l.(l S~ll.vey of' l nd i ;~  I I I ~ ~ J S .  

( i i  ) 'I'11e cleaning off c~f Inally negnti\-c.; ilntl ~)l;ltes fionl u.llic.l~ rel~ri l~t .s  woltltl have 
heell ~natle \vit,llo~~t ~ I ~ I O ~ . O ~ I . ; L I I ~ I ! - .  o\\.ing to tl~(b ~jlu.tes ant1 neg;tt.ive $Ias.se~ 
I~eing required for milit,ary I I I I I ' ~ I ~ S C S .  

( i i i  ) 'I'he retlurtion ill t.11~ r11rm11er or c.olorl~.s ~lsc*tl in l ~ l ' i r ~ t ~ i ~ ~ g  t,opoy~.apl~ical maps. 
'I'his has ~,e#~~ltc*tl in many of t , l~e sllet>ts no\\- in st,oclc heing printed in only 
two or t,lll,ee colo111.s insteatl of the eiplll 01- more nse(l pre-war. 

15. N e w  Trends and Demands for surveys since the end of the war.- 
( i ) 'I'llr planning of' ntlnlcv,olls tlcvelopmc~lt 1lrojec:t.; i l l  111(lii1 sincv t , l~e c-lost. of 

Ilo~t~ilitics 11i1s 1.es11ltetl i n  ;I colnl)lrtc~ (.hang(+ i l l  t l ~ e  t,ype of delnantls mad(. 
on t.he S111,vey o f  lntlitl. The irrigittion, h~xlro-elccst,i,ic: and other projcctn 
\ r r I l i c ! l~  ~ I V  proposr(I i ~ l l  ~.c+(lr~ir(~ \ . ( 3 1 , ~ ,  j)recis(- surveys not only of reservoir 
nntl d t ~ m  sites. hut nlso of t h ~ -  often \-or!. extensive iweas lrroposed fol. irl,ipa- 
t iol~.  to enal>lo cilni~ls. s t r . .  to I)(! Iaitl o l ~ t .  

I n d ~ s t ~ r i n l i z i ~ t i o ~ ~  I ~ a s  led to I I I I I I I ~ ~ ~ I I ~  tlrnli~l~tls for 1;lrge scale sunre?.s of 
itnl~ortnnl ( a i l  icts : a11(1 t.llt1 l,tv-la.tl~:~tic)n of \r.;ls1tb I ; L I I ( ~  ti)r g~.owillg tnot.(* tbod 
1111lst nlso I):~sc~l on :~c.c~llvatrly c-onto111.etl s~l~.rc!j.s. 

( i i  ) 'l'h~. ~ . c ~ ~ o r n ~ ~ l c ~ l ~ ( l : ~ t i o l l ~  of' t l ~ ( '  I'i~x ( ' O I I I I I I ~ S S ~ O I I  \rill ill(.l.(.ilst! ( . I I O I . I ~ ~ O I ~ S I ~ .  t.11~- 
11ay of lo\r ,c~ ~ w i t l  \\-ol,lic.~~s i l l l t l  \ \ . i  1 1  i ~ ( l ( I  \.cbl.?. 111 u r l ~  t,o t11(\ cost of plane-t,abL 
S I I ~  I i t  I I I  Ofl'settillg tllis. t,llc wi11- gave g r ~ 8 . t ~  
in~l~c?t,us lo t,llc. tlevclo~)nrcl~t of : l i t .  s~ l l . \ - c ,~ -  : ; ~ l r t l  new ca.lneras and plot tillg 
c~clrl i lmc~~t ;Ire nou- 011 tlle ~n;l~,l<ct \\ I1icl1 \ \ . i l l  enable 21i1. survey to I ~ e c o l ~ ~ ~ ~  a 
I I  I t  i t  I O  I it ' e r  w I I i t  It, is .safe tilerefore 
1.0 ~ l l . ( % t l i ( ' l  tlra 1 11111('I1 \\ 'Ol 'Ii  (Io11~ i l l  I ~ I ( ,  11ilst 1))- t11c' ~ I . ( ? I I I I I I  ~ 1 1 r \ ~ y o r  \vorlting 



with t~ plane-tc~l~ln will in future be done more cheaply. expeditiously and 
tlccurntelg by air survey methods. For surveys for geological purposes the  
rise of air photogrnphs has the nddecl advantage that  the geologist can use 
tlreni tiw a ~)rc.linlinnry stir* of gronnd forms hefore rlndertaking his tletniled 
tiel(11vork. 

( i i i  ) As tlre u n r  progrt*.;rcbtl the a r n l  tendrd to demantl maps on a. scale of 1/25,000 
( . ' .#i4 inches to a rniltr ) of larger anrl lilrger areas : and the end of the war 
I I H ~  see11 R tlerntind from the army for I-inch maps covcring the whole of 
India ( with the exception of remote nreas such as the higher Himalayas ). ., 11111s large areas for which !-inch survey was considered adequate in I ! ) l X  
;ire now nslzetl for on the 1 -inch scale hy the army. 

6 Effects of Changed Demands on the Survey Department.--E'ron~ the above it will 
be :~pparent that the Survey of Tndia has now to meet very henry de~nanrls for sllrveys anti 
map p~~hlicntion for tt\-o rniiin reasons. 'rhese a r e  

, , 
( rc ) I o ~ n t ~ k e  rrp the arrears of work arising from the curtailment of'nornlal activities 

beforr i ~ n d  cl~lring the war. 
( h ) 'I'o provide larger scale sllr\-e)s and maps for the development of India's 

resources in minerals, power, agriculture and industry : alicl t o  meet the 
increaser1 requirements of the Army and aviation. 

Ot' tllr ;~l)ove ( n ) is R temporary demand which given increased printing power ant1 
~lrew ing rt,tff 4ionltl be nitliin the capacity of the Department to meet (luring the next few 

tv-trs. Tt m;ly convt-niently ht- divided into the following : 

( I ) 'The rt.plenishruent of existing stocks of standard limps. 
( i~ ) ' rhe incorporatiorl of corrections in existing ninps itnd protluction of ncw 

rtlitions in pre-war style. 
( ili ) The production of certain new series of maps anrl charts required for aviatior~. 

In consitlering how clemands under ( 6 ) should be met, we must cndenvour to  assess 
the total clemrtnds on the  Department. and in this connection the following must be taken 
into arcorl~lt . - 

( I ) The completion of the modern survey of India involving 400.000 sq. miles of 
new surveys must be effected as soon as possible. 

( 2 ) Provision must be made for periotlical revision of stantlartl topographical n ~ a p s  
of the whole country. 

( :1 ) ('ompilation of snlnller wale maps from current surveys antl the bringing out 
of new edit ions incorporating extra-t lepartmental information must not 
again be allowed to  get into arrears. 

( 4 ) Special air navigntior~ cllnrts will have to be kept up-to-date to meet the grow- 
ing clemands of civil antl military aviation 

( .i ) X considerable area of mapping on the 1125.000 scale ma! have to be carried 
out for the  Arm) and also in connection with mineral development for the 
(:eolog~caI S11rley of h d i a  

( 1; ) I)emarrcIs for a c c ~ ~ r n t e  large scale surveys of cities ant1 other intlustriall~ 
important areas cannot be refi~sed indefinitely. 

( 7 ) Special surveys in connection with irrigation, hydro-electric. land reclamatioll 
and similar projectq will he required a t  high priority, so long aa development 
I-ontinr~es in Tntlin. 

Of the i i b o ~ e  ( I ). ( 2 ) ant1 pnrt of ( 3 ) alone were envisaged t)y the I905 Survey COIII- 
nrltt4.e. 'The balance are new acti\ ities which are tlemanded of thir~ 1)epnrtment aa part 
of the  post-war development of the co11ntr.v. 

111 connection with ( 3 ) ~t may he noted that it  ha^ since thc wnr boen decicled to 
nbanrion the compilation of maps on the scale of 4-inch to a mile in areas where modern maps 
on the qcnle of 1 inch to a mile exiqt i ~ i ~ d  misting compiletl $-inch maps will not he maintained. 

17. Expansion of the Field and Drawing Staff of the Survey of India in 1946.-As 
- t m l  HY hoqtilities came to an ~ 1 1 ~ 1  it hecnnle apparent t h ~ t  a consirlernble expansion of tlrr 



,yurua. of lnclia irqllirecl to meet the activities outlilled it1 tlrr i)rcriou* ~ a r i ~ ~ r a ~ l l  alld a 

sc~,enrc Was for eXpaIl~ion of the departmental fieltl and drawing staff. which w;lr 
approrcll ill Augllat l!fl(i. This restored the strength of the l)epartment to a l '~rOxi-  
mately ,vll;Lt it, was befol.e tile retrenchment, it1 I!~Df. Sirlcr .'!llgll~~ 194fi sll1il.ll ;~:llc.n(lm'.ll~~ 
inereitsing t,his establislln~ ent f11r t .h~ hitve heen iotletl. 

*1'ho oxpltllsioll of. 1 !)4(j for six I)irectorrttes. 'rltene incluticrl tilt: I )il'ecto~'at(',~ 
of i\la1) pul,licntion and tile (jeodetic Branell. nlld four regional Directorntes, nanlPlJ', Frontiel'. 
~ ; ~ ~ t ~ ~ l ,  ~ ~ ~ ~ t ~ ~ . ~  enti Sollt,llern Circles. 'I'~I(? continrl;~nct~ of t,he tem1)orar.v h r i l i t ? '  circle 
Il)irectorn,tc! was nlHo sllllctiol~et] 011 the contlition that tht: (:entrd Circle shol1l(l I;( '  I c ~ J ~ ~  in 
R~eyanct , ,  TIle topoCrl.wl)hic.;l\ \\-or\{ of th r  Cqenl.r.i>l (:irck is 1)Pillg cnlriP(l out h\' tllc (:cotlrtic' 
Hrnnch. 

r r l l e s c  s is  ~ ) i ~ ~ ? ~ t ~ ) ~ . ~ ~ t ~ , ~  ~ e r ( :  to Itdlllillister five+ cIr.il\vi~lg otFice~ ; I I I ( ~  t ~ e l l t > , - f o l l l  f i ~ l ( l  
a r l rve  pal.ties, ill ittltlitior~ to cert.ain specialist parties for (:c!otlrtic or (:c~opl~~sic:irl work. 

'1;lle l)irector, Militill.? ('ircltb continuc:~ t,o Ile tl~tb I)ircc*to~, of' Snrve!.. India ( 'o~nnrand, 
is in cllalnge of tho %filit;~l.!- Srn'vey Srr\-ic('. 

18. Developments in Air Survey.-1)rlI'illg tllc. last feu- >'C&rS VHY>' gt'c!il( ;ltiVi~ll~es 
have lnatlc- in a i l  ,<lll,\.c?>. 1 sPP also j)al.il 1.5 ( i i  ) 1. ' r l~(~s(!  ;l(l\7a.llc'es ~ l l i l i l l l ~  ill 
clirt?ct~iol~s : ~- 

( I ) All ilnlwovcn,c~rt ill tlre tlesiglr o f  i~ i r  CHIIIC~I.I1S : I I I ( I  lcunes ~ l l i ~ b l i ~ ~ g  111rgtj~' 1)l10t0- 
pal)l ls  to I,e used. t,h~ls rerlucit~g \vol.lc i r r ~ t l  ir~~pro\.ing accrlrac!. 11). rot-oring 
a. given arm on a given scale 13~ .  fi?\vet ~~lrotogritl)hs. 

( :! ) (ireat. ;~.dranccs in t.lle design of ~n ;~c ' l r i~~es  fill. tlil.ec.1. 11lott i11~ 01' mibps fiom 
a.ir l ~ l ~ o t o g a ~ ) l ~ s .  These plotting in;tchi~lcs ciiiil~le accurn.ti!lj. c~ontonrerl 
Inaps to 1)o ylottetl from ~~llotogral~lrs \vit,l~ a ruiuilnun~ of grountl vontrol. 

Irl(li;t l ~ i ~ s   rot u~)-to-t l i~te.  I ISCC~ ~,lott,ing r~~a.chi~lc:s tin. a.it. sr~i~vey mainly for t,\\,o reasons : ~ - -  

( ( I  ) l ~ r i t i ~ l  espensc? -1)rior to t,l~t: war. fini~n(~iitl striligel~(.~. I.(:(IIIVCYI e\;~)~?t~clit,~rrfr on 
snrvey to n. minimurn. 

( 11 ) 'I'he availabi1it.y of' cheall  labor^^. I)otl~ ai' allr\rejol,s irtlrl t,heir st4ll;ltls. This 
reduced the  fic!d in which air survey co~ild cSompete evo~~onrit-nll>. wit11 
ground s u r \ . ~  or w conibi~iat,ion of air and ground srri.\rej.. 

'1'11t~ I I S ~ .  of plot,ting ~nacl~itles for medium and large scnla stv\rey \vorlc slloultl ellable 
considel.;~hly I)et.tci outl~rlt t,o be obtained tllnn by pre-war metllods, anct c3.t less cost. I t  

has tho fin.ther ;~tlrantage that tvo~.li carried out by one operator or agency c i ~ ~ r  I.tmtlily he 
c\rcckotl 1,). i\~lot.Ilc?r operator or ;r.gency provided \vith t,he right nl;lchines. l,os,qibility 
of this ri,voror~s clleclr of i111~. 1)art of t l ~ c  \\'orti wonltl l>e a11 impolbtnnt f : ,~ t . t o~  in t~nsul*ing 
n.carrn*:I te inc~nnlts fimm \vol*li tlonc on  c:ol~tract. 

19.  Use of Air Survey in the tuture.---'l'llc% conc~lr~nions ill 1 I I V  ~)l.c-\,iolrs . ; I , ~ , I . * I # I . ; I ~ I ~ ~  
i~rdicn.lc~ tllnl ; t i t .  snl.vc). i* lilirly to rnllclr rnorc iml~ortnnt i i l  the futllrt- t l l ; l l ~  i t  Ilils [)2c-ll  
ill th(' ~ X I S ~ .  i l l l i I  i t  SCPInS J I I . o ~ ) : ~ ~ I ~ c  that, the follo\ving are th(, lines 011 \\-llirh it \ r - i l l  tl,.vcblol, : - 

( ( I  ) 'I'Irt, l ~ ~ ~ ~ ( ! l l i ~ s r .  or ;I I I ; I ~  tels>. of auto-l)lott,ing machiurrs n~ltl t l lui l  cnst:ll)lisllJnc.llt 
at swne ca~~ti.irl st ;r.t,io~~ \vhsrc t lloy worlld be i ~ \ ~ ~ i l n h l e  11ot oIII>. fO1. tllc 
slll'\-CJ' \vol'l; 01' 111~ '  I)c.l~fl.t~t,mc:nt 1)lrt illso coul(l cllpcli ail, S~ll.\.e,,. \\.ol.li 1)). 
ontsitlt-r i~gnnc-ips. 

( 11 ) I t~crcasctl rtse of : t i t .  slrl,\.tsj or of's c.ow l)i~~a.t,iotl of air i ~ l ~ c l  gl,ouJl(i slll.vt!). for +ol,o. 
pval)hicn.l xrn,vc>J. and revision. It is in1l)ossible to  gerleralize 011 t,lle I.el;lti\.c. 
('()st of t.11~ t,\\'o rncthotls a s  so I I I I I C ~ I  tlcpe~ltls 011 tllp ;rccessihilitj- ;I,llcl suit. 
; l l ) i l i l > -  of t,l~t, :11 ,c~ i1  for. prorllrtl stlt.\.r>. ; ~ t l t l  ail. ~ ~ ~ l O t c j g l ~ i L l l ~ l J . ,  t!rc? large 
incv-enst?s in \\.n#cas OF 111niov s l ; ~ R  trov. being illt,rorlllcc?tl tllc. of. ground 
sln'vf!.S \!'ill ~ll'ol);llll>. illtal.nnsc- gl.vi~tI!. cy>~nl>arod wit]) x i l  xul.\.c.>- i l l l c l  it is 
pl'ol):l ble: l.hi1t t l l ( !  I;l.ttc-~. \ r - i l l  I)r t I r e s  ~llorcb cc-onolllic.al Illc?tllO~l fi)l. toPo- 
pl';lpllict~l \ V O I ' ~  011 s('i1I~s of I i r 1 ( 8 1 1  10 il !nilR ;mtl I:ll,gc.r, 

( (' ) 'I'll(' lct,till&! of ~ ~ ( b l ' k  O I I  ~ ~ o ~ ~ t ~ . i ~ c ; t  to orrlsi(I(~ ilg(~ll(~ily \ \ . I l O  , , - , ) 1 1 ~ ~ ~  l rOt OlllJ. 
1 : 1 0 1 0 1 1 l >  1 \ \01rIrl  s o  c o l l l i (  1 )  ; Q I I ( ' I I  (.(,ntl';lCt 



\vorli wor~ld be n new tlepttrtnrt: for t'ho Snr\.oy of lnclit~ but would ha1.e 
crrtr~.in irclvantages. srlcli as-- 

( i ) 'l'he eliminat,ion of thcr gre t~t  tluct,uations in the strengt,ll of person~lel of 
tlrr I)rpi~rtmrnt ( with thn consequent necessity for dispersal of trained 
stafF t ~ n d  t,l~eir rec~.nitnlont ii.iid t,rnining again Inter ) \vhich have bee11 
;I  fo~t .ure  of the pnst. c~onseclnent. on periods of alternating prosperity 
i ~ n d  financial st.ringnncy. 

( i i  ) 'I'ho possibility of rrndertttking g e a t l y  enlargetl prog~*a~nines of essentiel 
srirve~-s at, short not.ice wit,hout necessnrily curtailing ~.outine work, and 
\vithont, incurring ;I pc.lt.rn~~nent. lisbilit,y in rrplieer, of atl(lit.iona1 staff' 
anti ecl~ii~nrent.  

If air srlrve?. \vork were to be let or~t. on contract i t  coulcl only be st~tisfact~oril~~ done 
\\.or(? this I~)ep11rttiiei1t in t~ position to ~ h ~ ~ l i  it-~--see ( ( I  ) a .bo~o.  Such work on cont,ract would 
;~lso alwn?-s rec111ire the assistnncr and co-ol>erntion of this 1)opartment ill thc provision of 
, ~ . o n n d  control ilntl in t,he essenti:~l grol~ncl work such as obtaining nanios, fixing I)ountl;tries, 
e t , ~ . .  R I I ~  t111' ol)ti~it~iny of detail not nvnilal)lc? from air photoga.phs. 



AFTER PARTITION 

20. Position of the Union of India after Partition.- 

Areas.-After Partition the  a,reas ant1 state of survey in the  1J1rion of Tndia will he 
;~pproximate l~  ;is rindcr :-- 

Area unsurveye(l Area surveyetl Area surveyed 
0 1  surveyed prior t c  I!,Os 1905-21 a f tw  1921 

British Lntlia . . 60,750 scl. m. 25fi,lHO sq. ui. 354,700 sq. in. 
states . . 11!,,990 sq. m. 82,550 sq. ni. 296,930 sq. m. 

-- 

'rotnl . . I RO.740 scl. 111. :1:3S,750 scl. in. 6.51.630 sq. m. 

21. Topographical Surveys in the Union of India.- 

( n ) Pompletion of original progvumme of 1-inch surve!ys.-- Aissu~nillg t i  ~lornial 
surrey party using standard pre-war ground survey methods does on a n  
average 4,000 sq. miles of new survey a season, then to colnplete by 
these methods the 180,740 sq. miles of area remaining would take 9 survey 
parties about 6 y&?rs or 45 party/years. 

( b ) Revision of 1-inch surveys.-Assuming tha t  a normal survey party revises an 
average of 8,000 sq. miles of 1-inch survey in a seaaon by pre-war ~)lnt~c.-table 
survey methds then the  total number of parties requirecl to revise 1 , l i  1,120 
sq. miles in 25 years will he approximately (i. This number of parties would 
therefore bc required permanently fol revision if it were to  be effected every 
25 years. 

22. Map Maintenance.-The table below gives the approximate numbers of maps of 
various kinds which would have to I>e msint,ained if t,hv pre-war policy were carlaied on :-- 

TOPOGRAPHICAT, 
1-inch . . . . . . 
:-inch ( Prirna1.y ) . . . . 
4-inch . . . . . . 

GEOGR,APHICAL 
1/M Carte Internat~io~lalc . . 
1 /2M Soilt l i rr~i  Asis Series . . 
Ge11ora.l Ma.ps of India . . 

(4ENERAIJ AN 1) SPITCIAIA 
1/M I'rovince Maps . . . . 
Guide Maps . . . . 
Maiimr~vre aarl R . a d i ~ ~ s  Maps . . 
Miscollnneo~is . . . . 
1/M Aero Cllnrts i~.nd Misc. Mnps 
Misc. Milit,al.y Maps . . 



12 SUR.VEY AN 1 )  hIAYl'ING POLIC'Y 

It is estinlateci that allout 400 drafts~nell w o ~ ~ l d  Ot. ~.erluire(l for tlre above work. As 
HO is the largest manageable size of 1)rawing office this \vol~ltl meall .i I)i,a\ving offices. 

This maintenance worilcl consist of coinpiling such maps as arz made from other map8 
( ratller t,han from surveys ) : and of the  keeping up-to-date from extra-departmental sources 
of maps produced from departmental surveys. I t  would not include any survey work. or 
t,he fair drawing of sheets from new surveys as such work is undertaken by field parties. 

It should also he borne in mind that  the special mapping needs of the army may be 
considerably more than can be met by the Military Survey Service. Slich extra work as the 
anny  may require will have to  be met by the civil department. The allowance of 152 miscel- 
laneous Military maps may prove inarlecluate as no special pl.ovisioii has been made for 
I '25.000 mapping for the  army. 

23. Project and other surveys.-As noted in para l5( i ) t,here has since the close of 
l~ostilities been a very great deinancl for sun-eys for tlevelop~lient projects, cit,ies. etc. 

Ln terms of years work for a11 a\,F)rUge nnrvey party the present position ill the I!llioll 
of India is approxi~nately as follon~s :- 

S ~ ~ n i e r o ~ ~ s  o t l~e r  projects are uildf:r co~lsideration ;mtl many more 
are likely to I)e sanctioned 111 tht. near. fi~tur.c-. 

Total . . 2 . 7  

111 i~dtlitio~l Ilunlc?i,orls c*i~cluiries for srlrveys 11a\~t 1)eerr received 
fi.onl other to\vns. 

'I'otal ~rolr- foreseen cle~nnritls for I'roject 
i~ntl Town Surveys . . . . 8 2 . 7  

In  otlier words there is cont i~n~ous  work for lo  surveJ7 parties for over eight J.ea.1.s 
&heady sanctionecl or liltel\. to he sanctioned. Numero~is other enquiries hare  been received 
bu t  discouraged as there was no likelihood of its being possible: t,o ~ndert~ake: a.ny fur-ther 
commitments within a reasonable time. 

24. Summary of Survey Requirements.-From paras 21 to 23 the tot.al ])resor~t 
r~c~riirenlents in drawing ofices and survey pa.rtiew may be surnlnn.rized :- 

( /I ) I ' rr~ttn P I C N  1 t.rf/l( ~ ~ P W I P I I , / R  fov ~ ' o ~ ~ o g r u p h i c u ~  ~ o ~ l r ' . - -  I ;nits 

( i ) I )i k~wing C)flices for ci~rrping out standarrl 
rontinc? worlt . . . . . . P 

( i i  ) Survej- parties for revision of t o l ~ o g ~ ~ a -  
phical maps . . . . . . 6 

( 11 ) .Vott -t,v(;~ct.rit~!/ (10ttw~nd.~. 1'0 t i ! / /  Y enrs 
(lompletion of topogr:1.1)Ili(:aI Ill'ogralnln(? . . 45 

( c. ) F l ~ ~ r t t ~ a t i v t ! /  (lvttt11tz~d.3.- 

Projects :111cI t0~111 sur\.o~.s sanctionc?tl oi, 
~lrot>ill)lt~ . . . . . . s:! 

'rl~ik re l~ resc~n t~  \I or'l;  for I :$ sllr\.cr!- llartien for a h o ~ ~ t  10 J.P:L~S. or' 26 ~ ~ a r t i e s  for 5 yeam. 



In  the a l~o\-e  calculations no account ha.3 beell taken of demandn for larger scale surveym 
then one inch for milit,ary purposes. Further, as projects are cornpleterl o t h m  are  likely to 
be taken up, ;lntl the tlemantl.q for precise largd scale surveys of towr~s in likely to  he  more 
insistent, 2l.q illdil~tl'y de\-rlol,s and t,o\vn planning ~ I ~ c I C ~ ~ R C . ~ .  in importance. 

Tt shoultl he  noted tha t  the  nhove shows only t,he ~e r sonne l  recpirtrl for t l~ewing and 
survey work. It takes no ;~cc.olint of persollnc.1 t.c.qliirarl for tht! other ;trtivit,ieu of the 
Depart,ment, sr lr l~ as :- 

( n ) .idminist,ratio~~. 
,t 1011s. ( b ) (ieodebic ant1 Gcophysic.;tl work a.nd c . o m l ) ~ ~ t  t '  

( c ) Upkeep of tecll~lical records. 
( 1-2 ) Map sales. 
( r ) Stores. 

25. Establishments and Personnel available.-- Ayitinst t,he a.l)o\.e c+sti~ilatetl require- 
ments in personnel we will no\#- corl.;i(ler the i~t:trlal strength of the ~ - ;~ r ious  grades anrl rl~.we.s 
of P R ' . S O I I ~ I ~  no\v il l  thc. I)epartment. 

The 1946-47 estal , l is l l~iets  were worlretl out to  proritle for the wllole of India. so it 
might i1.t first sight 11e assnmed t,hat with secessio~l of Pakistan embracing a n  area equal to  
about one quarter of the total a.rea of the Indinn I'euinsula the cadres sanctioned in 1946-45 
would be reduced by a.n equiva,lent a,mount. This is by no ~ n o a ~ l s  the  case and the recent 
.lrery Ileavy demands on the Survey of India have indicated t.ha,t the 1946-47 c:a.dre would 
have been inadequate had India remained undividetl. 

Table A below gil-es the numbers a.ctua.ll!- nl~pointetl to the various grades after 
ded~lct~inp those who have gone t,o Pakistan. 

CLASS 1 
Surveyor General 
Dy. Surveyor General 
Directors 
Dy. Directors 
Supdts. 
A~st, .  Supdts. 

TABLE A 
2 

Sanctioned 
cadre 

194fi-47 

C ~ A S S  I11 ( Fixrd pstabs. ) 
Surveyors ( Topo. Grade 1 ) . . 
Draftsmen ( I1 Dn. ) . . 
Snrveyors ( I T  Dn. Pielrl ) . . 

:g 

Su butantivel,~- 
appointed 

I ti Augiist, '47 

4 

Ileficienciea 
or  surplusas 

over col. 2 

: :  1 
. . 

1 2 :  J 
- 2 1  

J a n  I I I S t .  I !  1 Mny ]!I47 Iti &411g. 1947 

CLASS IT1 ( l lnfieed Eatnb.) 
( Trained person~zel only ) 
surveyors ( Topo. &ado 11 ) 

( Topogrnphical Assistants ) . . . . 80 ti3 
Surveyors ( Grol~nd and Air ) 416 283 266 16F; 

' T)r&ftsmen . . 285 26 1 366 27 8 
- - -- - . -- . ~ . . - - - -- .. - - - - - - , .- - -. ' Inolnclrr I5 Jlriti~h llilitsry Officem who may opt to retire, wve1.t to 13ritish Srrvior # ) I .  tr;tnsfrr to Pnkist,an. 

One ni  tllcm in 0 1 1  mi l i tnjr l l l ty  nnd nnothrr on clep~~tntinn in nrlrrnn. 



SURVEY ANL, MAPPING POLICY 

TABLE B.-1)rawing Ofices. Field Parties and Scient(@ Parties. 

Drawing Topogra- Projects Training Scientific 
Ofices phical Parties Parties Parties Total 

Partic\ 

.Jan. 1931 . . (i I I 1 . . : 3 +  1 det. f 4 +  1 det. 
Sept. 1!)3!#. . 4  x 2 I)etacll- . . - J 14  + 2 det. 

ments 
May 1!)4i . . 5 1 10 2 1 19 

TABIIE: ('.-tlvvroqr f?fficrr. Upper Subordinate rod ~ S ~ o u ~ y o r  .rtrengtlt in a field party 

Supdt. .Asst. S~rptlt.  ('lass I1 1J.S.S. 'ropo. Asst. Surveyor 

Jan. 1931 . . 1 0 . 3  5 - 5 3 . (i . . 28 
May 1!)47 . . 1 . . :I . 2  I . ( i  4 . 5  2 1 

26. Class I Service.-Prom tlie above i t  will be seen tllitt the position ill the C!lass I 
Service is very serious. Of tlie 15 British Military officers of the Class I Service at  least two 
will probably retire. a t  least two are like13 to  go to Pakistan. one is on dep~itation to Burma 
which will last for over two years more, and one is still on military duty ex-India. This 
means that  the mas imun~  number of these officers on whose services India can count is ten 
I,nt the number will probably be considerahl>- less. 

This will have the effect of increasing the  deficiencies in tlie Class I C'atlre to o\.er the 
42 shotr-rl i l l  table, A out of a n  assrlmed establisluinent of 64 .  

't'he only way t,o retnetlg deficiencies in the grade of Superintc-rucler~t at111 nl)ova is 1)). 
~ r o ~ i ~ o t i o n  by selection from the Class I1 Service. pentling the appointment. ant1 training of 
direct recruits to Class I. Such direct recruitment cannot, however, relieve the shortage of 
superintendents for n minimum of about H years as tliat is blue time which will be required 
for thr  tlii-ect recrr~its to train anrl a.cquire sufficient experience to fit t l~eln for Su l )c~~ in tenden t~  
clla1,rges. 

27. Class I1 and Topographical Surveyors Grade I ( la te  Upper Subordinate Service).- 
'I'liere is a serions shortage of these hut the positio~i is not so serious as might appear from the  
above tables. as the Department I~as  about 80 t,rainecl topographical surveyors Grade I1 
( late Topogapliicnl Assistants ) ant1 more are untler t,raiiuing, These topographical ( Grade 
I1 ) nlirveyors have the  edncational qllalificat,ions required for topogral)hical survr!,ors (Irade 1 
ant1 many have tho edncational r~ualifications required for the  Class 11 He1,vice. They have 
hat1 anywhere up to seven years practical sur\.ejr experience either in the Survey of Inclia or 
in Jlilitary S I I~VRJ '  units, so many are fit for appointment a t  once to  vacancies in both the 
Class I1 Service ant1 as Topographical surveyors Grade 1. All tliat is requireti is the i~tlaptn- 
tiorl or relaxation of certain rules which will enable t,lueni to be appointed. 

'I'hc Topogral~hicn.l Surveyor [ see also para 1 3  ( c ) 1 has a very tlefinite function hi 
tile Srirre>- of Jntlia which will becoine increasingly unpor ta~l t  with the progress of time. He 
is thc. sltilltnl intliridual worker with enough etlucation and atlaptahility t,o ena,ble him to work 
inrlel~rntlently ~vitll a nuinimrlni of sllpervision. He is trninerl in all I)ra.nchea of snrvejr work. 

F~.oni 1!)05 unt,il the oilt.l,reali of wal, srlrvey work waa to a Imge c:xtent sternotypetl 
R I I ~ I  the  l ~ ~ i l k  of the work \vas clone by ~lnerluuate~l peraonnol trainetl in onlv one hranch of 
s~~rvt?!. \ V O T ~  s ~ i ( ~ l ~  ;IS  lane-tahle srn.~.eying. ti~avei,sing, et,c. IVitIi the illcreasing \.n.rietv of 
work tvhicli the 1)epart merit is now called rJn to untlertake ;~ntl  especiallj- with t hc develo1)- 
ment of n i l  sllrvth,v. the sllr\.e!-or withont ctlllcatioiu i~ntl trainetl only for one n.ctivity, will 
give plat-e increilsingl!. t o  t l ~ r  topopal)hical su r \ -~vnr .  It will t.llt.ref'orc. IN. not.oasn.i*y to incren.se 
the proport.ion of t,his t!,pe employwl in f~ttiire. 

28. Ground and Air surveyors and draftsmen. 'l'he p o s ~ t ~ o n  as regar& ground and 
H I I  -rIiveyors and tlraftsmen is also extremely serious Out of a total estimatetl immediate 
recluircment of nearl\ f;OU srllnveyon anrl :I50 clmftsmeri ( see pnrnn 36-37 40-42 ) we !la\ e 



011ljf 168 arid 278 respectivel).. It takes approxirni~ttd?. tbvo ycsars 1,efore a wlrrveyor car1 
usefully be eniployed on productive work. During this time he is given field and drawing 
training and also receives training in air survey. After completion of training his produetire 
capacity improves over the course of the next ten years or so as he gains experience. 

1)uring training it is follntl t ha t  one instruct01 cannot advantageously instruct Inore 
t,llall 111,out 8 I,~~l,ils ant1 6 is a be t t e~  numl~r r .  I'r;~~ticiiI ro11sideriltions limit t he  size of 
t,l .i~i~ii~ig parties to allout 100 trainee,.. Eac l~  sucll trailling party t,lrcreforc t i c d s  about 11 
~ . c ; t l l ~  good surveyors as instructors hesides super\.ising ot6cei.s. 'rl~ese ~nrlst be fouricl ~ I . ~ I I I I  
among the inadequate numl~ors available for productive work and talrinp t,hem a\tray 
will seriolislp a,ffect output, during t,he next couplo of years. This will have to  1 . 0  accepted 
if t,Iio Survey of India is to be brought back to a state when it can meet it,s ohli,c;~tions. 

29. Future Policy.-Uuiing the next, couolr. of ye:i~.s a t  any rate the Aurvey work 
ulldrrtnkc.n will 1,~. dctern~ined r ;~t l ic*~ b ~ .  \ \ - l~a t  is i ~ n n ~ c ~ d i a t c ~ l \  essrntial ant1 b?- 111t.  resources 
a\,a.ili~l~l(., tl1i1.11 by irny hroad considerations c~f l~olic>.. 

At thc entl of this time there may 1)e s~ilficirl~t l.esorll*ces iii ~)erso~~nc!l to I~egin work 
s!rsteinat,icall>- acco~.cling to some 1)olicy tu I)e 1:1ic1 t l o \ v ~ ~ .  

What this policy sliould be i~11~1  \ v l ~ i ~ t  ~~ersoiilirl \\.ill he re(~uirc!tl to i ~ ~ ~ p l e n i e n t  i t  will 
be suggestetl ill t,hc next, chapter. but in t.lie nleantime rn-tnin genera,l conclusions Inav he at  
once reaclled ill tile light of 0111. review. Tllese arc : - 

( ( I  ) 'Vhe origiaal tol~og~.;ll)hic:~.l sllr\.ey hegull i l l  I!)o5 should k)th pusl~ed 011 to C O I I I -  

111etion as soon as possible ; but the 1)rovision of 45 part\.,'years estinlated 
in para 21( 11 ) for t,his \vork is 1)ryontl nrailable resources. If  therefore the 
\\.orlr is to hc  done in a reasonable time t,he pre-\var plane-table sllr\.ey 
nletliods must be abautlonetl. 

( 1, ) 'I'll(! co~nl~le te  revision of' all I -incl~ tol)ographic~I ~ua ] ) s  oncc ill 26 gears p~.opoxetl 
I I ~  the 1905 Coinrnit,tco \\-as probnbl!. over ;lnibitious for a country \\-it,h the  
economic resonrces of India, ant1 a Iongel. interval is probably all tll:~t. is 
necessa.ry or that  the country call nffortl. Air sruvey during the 1%-ar intli- 
(sated how estren~ely rapidly re\-ision of tol)ogrnl)liical maps can 1~ 1111tler- 
taken ~ 1 1 ~ 1 1  t,liere is real necessit>.. 

( (. ) 'I'l~r keeping up-to-(late of :-inch nl;llls i t ~ l t l  s111alle1 scale  naps c:ontl)ilntl li.o~u 
t,hem, sl~ol~lt l  ha\-(. ~)riorit,,v ovei. I . I I (+  col.rection of larger scale I~I:LI.IS 011 1.e- 
issue. 

( (1 ) 1'i.ovision hi tl~t! undertirliing of' IIrrger scale t,llan I -inch and of 1~rojec:t surveys 
~rlill a l ~ i ~ y ~  h i ~ ~ c  to he made hy the Yr~rve). of India but  shoultl t l ~ e  present 
tlema.nd for suc:h \vorli persist, 01. glow it will be for consideration whether 
~n'iv;tta enterprise slloultl not I,e encouraged to p u t  itself in n posit,iol~ ~r l lere  
it can r~nderta.lic. contlUact,s fol air srlr\.eg worlr for Gover~inlent. Air s11rvey 
is I I I I I C ~ I  morv suital>lo than p~.ol~ntl silr\rey foi. let,t,ing o11t 011 contract. (LS it 
is sr~scel~ti l~le of far Inore rigit1 cl1c91:li. 

( P ) Il~tei~si\.e t,raini~ig of niore personnel ant1 inst~a,llat.iot~ ILS so011 ils ~1os~i11Ie Of. 
plotting ~ n ~ c h i n o s  arc: most urgent necessitics. 

( ,I' ) Air l~liotogral)l~y will 111: wsential in fut.ure for a great part of t.lle work of the 
Survey of India. i ~ n d  arinang~iiients will have to be made whel-ehy ;I regrllar 
suypl)' of' ~ I I I O ~ O ~ ~ . ~ I , ~ ) I I S  of t l ~ e  right qnality is ohtainahle, :IS a miltter of 
routine. 



A PLAN FOR TOPOGRAPHICAL AND PROJECT SURVEYS 

30. Basis for Future Planning.-The Survey of India is a n  all-Inrlia 1)epartrnent i r r r c l  
ita prirnclr.~ function is the protluction ancl lipkeep of topographical and smaller scale lnaps 
of 11ldid. This is apt  to bc lost sight of in times of big demands for surveys for tlevelopl~ietit 
purposes. ~ c h  as the present, but i t  seems essential tha t  this primary function s h o ~ ~ l d  always 
be kept 111 \ iew ant1 sho~~lr l  never be co~nl) le t~l \  s111)orilinated to  temporary ~ltilitarian require- 
m e n t ~ .  

31. Some Past Lessons.-Esperienre of producing and selling nrnps si~lce 1905 \vlien 
tlie lhrogr,imme of ~notlern surveys was begllri, has empliasizecl certain lessons wliich innst he 
kept in mintl in frarnhig hitr~rc ~)olicy. 

( 0 ) The tlemnnd for the avorage I-iuch map is esceedingly slnall, i~,ntl in the pant. 
has n.velngetl less than ;I. dozen cqpies a year for the majority of tlie Inore 
than 3,000 1-inch sheot,s cowring tlie ITnion of Tntlia. This does not rnean 
that  the ~)rotll~ct,ion of these maps has not, becn worth while. The fen, 
copies of' iL l t j i l ] )  clistri1)utetl rnay he quite essential to tho limited number 
of users. It tloes, however, nriggest that  t o  entlea.vour to  bring out frequent 
editions of' such maps incorporating the latest information, which may not 
be very important, may not Ile justified. 

Many maps of areas liable to frequent changes such as those traversed by 
large ancl rinst,able rivers which may cha.nge their conrses a.lmost yearly 
would seltlom he up-to-(late, even if revised every year. 

( 6 ) The f-inch is the most popular topographical map of India.. 
( r ) It, is highly desirable to Ireep small scale maps up-to-(late as far as possi1)le 

by means of freyuent new editions, a t  least so far as important features 
such as railwa,js ancl metalled roads :Lre concornerl. This is especially 
important a s  flying increases. 

( (1 ) In caw of nigont need air survey provitlc.; a  neth hod of revising large areas 
of 1-inch ant1 larger scale mapping in :L \ ery short time. 

( e ) I t  iw necessary to limit s ~ v e ~ * e l y  the  numl)er of tlifferent series of maps which 
the Department pra t l r~ce~ nntl maintains : anrl no policy with regard to  any 
series shollltl he attcrnptetl unless it is clear tha t  resources are sufficient t o  
implement it nuccen~fully. 

In  the past much effort has been dissipatetl through the want of a clearl~r 
definer1 policy whicli c.onlcl Ile carrier1 out with the resources available. 

32. Past Maintenance Policy for I-inch Maps.-Referring to para 22 i t  will be see11 
that were past policy continuerl the Survey of India would l ~ a v e  to maintain over 4,000 
different maps, of which over 3,000 are 1-inch maps. Tho maintenance in a reasonable state 
of up-to-dateness of nll these series has in tho past been beyoncl the capacity of thc Depart- 
ment, nor apparently in view of the  consitlerations in para 31( a ) wan the attempt to maintain 
all of them justified. 

Iyntil the 1039-45 war thc normal practice ( subject to certain exceptions ) \\.as to 
cleail off immediately after publication of an  edition, the printing plates and negatives fiom 
wllich topographical maps were printed. Thero were two reasons bellind this policy. The  
first was to mve storage space which was an  important consideration in the  congested pl~blicrt- 
tion ofTict.s in Calcutta. The second wa9 that  on re-issue of n sheet on exhaustion of rtock 
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 correction^ which 1latl bwn recorded in the  ''office copy" of the  flheet incorporaM 

in t,lle new edition, This meant tha t  the plates and llegatives used for the  pre~iollfl edition 
would have heen unusable, so there was no point in keeping them. a 
whenever a llew insue of a map was brought out, not  only hed draftsmen to  he employed on 
altering the originals, but  t.he whole process of rel~roduction inclllding the  lengthv task of 
.'colour separation" had to he repeated. 

This policy not only involved t,he employment of large numbers of draftsmerl 1111 

in(-orPoration of correct,ions ( many of which were not only trivial but  also, as thev were 
largely re~ei\~etI  from ext.ra-del,artment,aI sources, inaccurate ), but also congested reprdl lc-  
tion offices. 

33. Future I-inch Maintenance Policy.-As a preliminary therefore to put,ting tlte 
map lnilinbnance progra,mlne on a sound foot.ing i t  must. it is consitleretl, he clearly recognized 
tliat :- - -  

( n ) The incorporation of correct,ions in I -inch sheets on re-issue bet,ween regular 
departmental revisions on the  gronnd or from air photography is normnlly 
unnecessary and impracticable. 

( 11 ) Negatives of all I -inch sheet,s mnst be kept stallding, ant1 if a further priiltula 
is required between regn1a.r revisions of the ma,p, these linaltered neeativrs 
must Ile used. 

'rllese two dcriatio~is from lmst practice should aloile go a long wa>. t,owards ~edlicing 
0111. nlnp maintenance probloms to reasonable proport.ions. 

34. Maintenance of f-inch Maps.-As obser~red in para :3l( b ) t,he f -inch is t,he m o d  
popular and important topographica,l map of India ; and for this reason and as i t  is l i d  as 
tlie basis for compilatio~l of smaller scale maps i t  is essential t,hat it, shoultl. so far as possible. 
be Izept 1111-to-dntr. There are nnder 400 of these sheets and a programme \vhereh>- fiesh 
editions were brought out once in ten years would necessitntf! t,lic ~)rodnction of under 40 ileu- 
etlitions >-early. Hitliorto. this map except in a. few remot,c :weas, has I~een coml~iletl horn 
larger sca.le slirvcys. A resr~lt. of t,liis policy is t,llat in (,crta.i~l areas which have not yet  been 
snrveyetl since l!)OA the :-inch maps a.ro based on slirveys n-hich may be anywhere up t,o a 
hlmdretl yeais old, and are 13rintetl in black. Such maps a,re of lit,tle v;tlue now, and a firfit 
essontinl of any future policy with regard t,o this series is t o  ensure t,lrat these oltl $-inch maps 
arc replacetl by modern onos wit,h a.s litJtle delay as possible. 

Ill para.s 36 and 37 below a scheme for covering the ivllole of I l l d i ~  ollce ill 40 ~ R R , I . S  

with vert,ical photogsapl~y with i~ view t,o revising t,he I -inch Inal) is proposwl. CVllen the 
I -inch maps of an  area are revised the nes t  st,ep will I)e to  compile revised J-i~lcIl maps f i o ~ n  
t rh~n l .  After t,his, these rnvisetl 1-inclr maps will I)(? I<opt rip-to-date by illcorporatioll of est,ra. 
tle~~artmentally oht,ainetl information of changes ill nli~jor features such as nletalled roads, 
~. i%i[wa~s,  I ; w ~ c  ir7'igilt.ioll cailnls, post offices, etc. ' r l~is e s l - rn - t l epa r t~n~ l l t~ l  informa,tion 
be checlrcd on t,he grountl ant1 at  least every tell yoa.rs a revised cdit,io~l will Ile l~lll~lishwl. 
Sho~ild stoclzs bcromo oslianstrd l)et~veeil this 1-egul;lr puhlicn.t.ion of re17isetl etlitiollp. Ilew 
illformat~ioll roroivc?rl sinc:r t,hr l)ublic;l.t,ion of t l ~ r  1a.st. ctlition stlonltl 1)e incorpol;ltetl, i f  t,his 
srclns jnstifietl. :inti a frrsl~ etlition p~il)lishod. 

111 mess whore t.11~ o111y oxisti~lg :-inch n1itl)s are tllose cornpilot1 from Ilre- 1!)0,5 sIIr\Tey~. 
;~.ntl which \ t r i l l  not Ile c.o\,cirrcl in tho near fritmne h!. :i.ir ~ ~ h o t o ~ r ~ . ~ ) l ~ > . ,  new I-illcll m;l.ps will 
I)e pml)aretl 11)' srlrve>.s on the pouiltl on tlie 1-incl~ sc;i.le. These snr\-eys will aim at, co\vCrinlg 
t.he grolllltl and ~111~vc\-i l l~ ossellt,ia1 fea.t~llrns as ([lli~,k1!' ils ~)ossihlr anti \vill not a.im at, precise 
tlolineatio~r of h i l l  forms n.ntl ot,licr int,riratr tol,ogra~~l~ical rlet,ail. This \vill to  a\\.;li+ t,llr 
l'rodnction of a \- incl~ 111;1)) conipiletl from larger scale surve>.s, wllt!1~ t,hese ca,rrietl o l l t ,  in 
\~urs~iance of t,l~o ~ ~ o ~ t t i n o  1)l:i11 for s~ i rve~ . s  a.110 r(!visiO~l. 

35. Smaller Scale Mapping.-Owing to the pre-occlipa.tion of the I ( ; ~ ~ ~ , . ~ ~  of ~ ~ ~ ~ l i ; ~  
sin('c I v'it'll t h r  pl~ogl~:llnlnn of ~)rotlnct,ion of' nc+w t opog~~al~lrica,] lllal,s, illsllficient, a,tl ,?nt ioll 
( lo~ld 1 ) ~  given tjo thr important worlz of Ireol,ing sma.ll scale maps i1p-to-(late : anti lll,,ht of 
t,h(?s@ were s c r i n n ~ l ~  ollt-of-r1n.t~ hefore tlrt: W;IT.. Wit,ll tilt? rlevolol,lnent, of roiLtl tl.;lnbl,Ort 
nntl fl,~.i~tfioll t,here is all incrn:ise in ilenin.ntls for s~nn.ll sc:lle Innl)s, nl>rl it, is consitlrrerl c,xsf.l ,+ial 
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t h r~ t  lhese should ill f i~ ture  be kept. reasonably up-to-elate. It is thrrcfore proposerl that  &It 
small scale mrtps should be revised a t  least once in ten years a n ~ l  if found practicable and 
tlesirnble edition intervn.1~ will he shorter. M'l~e~lever n fresh edition i.s hrought out a11 now 
informittion regartling metalled ronds. railways a,nd large canals will be incorporated. New 
tecl~nical methods will be derelopecl with ;I vie\\. to enabling fresh editions to  he hrought out 
\\-it11 as litt,le delay as possible aftel put)lict~t,ion has been t,aken IIIX 

36. Completion and periodical Rev~sion of I-inch Topographical Programme.-We 
hit\ e bee11 in paragraph 4 that  thc 1905 Suri o> Committee recomnrendetl that ;I new t o p -  
grapl~~c~al  Survey of India should be untlertaken which wronltl be co~lipleted in 25 years This 
\r;lr then to he rcvisetl on 23 yenrl~.  inter\ alh. 

\Ye Iiavc further seen that a t  the outbreak of the \%iLr in I!l:)') this progralnrne wl~ich 
shoultl l l t~re  been completed 1)) 1930 hat1 only c o ~ ~ e r e d  about 2 of the total area of India with 
  nod ern s ~ ~ r v e y s ,  ancl that  practically no revision had been made of s111~eys completed after 
1!)0.i. sollie of which \\.ore thus nearly :I.', years old. 

\\.it11 the q t x t  inc~.ease in pay of Class 111 ant1 Class IV personnel in the Surve>- of Intlia, 
t,ho ~nitlertaking of t~opographical surreys by plane-table methods \vhich was practically t,he 
only met,hotl usecl prior to  the war. will be far niore expensive than in the  past. It is therefol-0 
proposctl to abandon the pre-war system of carrying out t,he regular progmmme of topographi- 
c;ll sun-eys ant1 rrvision by plane-table. I n  future $he I-inch topogral~hical Inap of [ntlia 
n i l 1  1lor111a1ly bc matle a~it l  revised horn \,ertica,l air phot,og~apl~>-.  This phot,ogral)hy which 
\\.ill I,e carrier1 out a t  the scale of about 1/:30,000 \\.ill not only 1)c of use for the production 
~f the I-inch map I ~ u t  will also be available for larger scale maps strch as those on the 1/25,000 
scnle recluirotl for military ant1 geological purposes ancl for guide nlaps of important towns, 
forest SII~I-eys, etc. The area photographerl each yea.r will he such that  thc whole of India is 
coverell at  ~nax imr~m inter\,als of 40 years. In cert,ain areas which are tleveloping rapitlly 
this interval ma>- be reduced. 

In i~tltlition to its value in 111apping. this vertical air photog~a1)hy \\.ill provitle a I-ecord 
of ~ e g e t a t i o l ~ ,  erosion ant1 other natural features of th r  country-side tvhirh shoultl hc of con- 
siderilble vi1111e to the Forest I)cpart,ment, and will be availablr for thc use of those 1)Ianning 
nrn roa(ls. railna>.s. rese~*vcjirs nnrl other public worlts. 

This use of atbrial photopt~phy for completing the plsoganlme of moder~i surveys ; ~ n d  
for re\-ising it periodically. will not eliminate the work of plane-table ancl other grollnd 
sur\ r>-ors entirely. altlio~igh it will greatly reduce it (:rountl survey worlc will still he 
~ i ~ l e c l  for : 

( rc ) Fixing t)>. triangl~lation. tra\-erse 01. other method tho tao~ltrol 1-ccl11iretl fnr air 
surveys. 

( 1 ) \'-?rifying 01 entering on the ground. clet,ail which is not, clear in the 11hot0gra1)11~ 
or \vhicti cannot he obtained from them. such as hountlaries. Fixing of 
;rtltIitinnaI heights nnrl contouring nlny also I)e clone on the protrnrl where 
tllis is not ca.rrietl out 11). plott,ing machines. T l ~ c  1)lilne-t,ahlc surveyor 
\\.ill tl~c.rt.fore still he retlliiretl i l l  the Sl~rve!. of lnclia for an indefinite 

37 .  Organization required for Topographical Surveys.-lt wits 11otncl in para 21  I llut, 
tile total area of thc Union of Intiia inclncling the States is a little under 12,00.000 sc~. 111iles 
:~ntl that 1.k1tllel o\.tXr l .H0.000 st]. miles of it have yet to I I ~  surveyetl in modern style. 

;\ ~ w o g a n i n ~ t ~  of ;lir I~llotngrapll>. of nhout :10.000 st(. nliles yearly wo~rltl tllcrofore cover 
tire \r-llolt= ;ir.c;r of [ntlin in tlltx course of 40 years ant1 it. is ),rol)ojerl that as a mirlin~nm thi8 
:II.I.;I s11011lrl I)(,  I ) l~otog~~al) l~t~(I  i~nn l~ i~ l ly  for topogral)hical survey tvork. At the o~rtset, spc'cial 
;~ttcntil)tl I\ i l l  I IC  I~aicl t o  tht, r o ~ n p l e t i o ~ ~  of t,he l!)O.', survey progr:xnltllr h11t a cert.ni11 amonnt, 
of rrvisioll \ \ - i l l  hr r:lrriwl c111t at  the Hame t i ~ n r .  After con~pletion of tltc origint~l progmnlme 
41f rnr,rlt.r11 *llrvryr thr. 11hoto~~i1.l)hir. p rog~ . ;~~ l i~ne  will I)r al,po~.tio~lecl a.pproxi~natcly eq~~cclly 
htbta-(!en t h o  ;r~ea.s of t111, variot~s circles. t h l ~ s  gi\-ing eacll n regular l)rogmrnnltb of origi11::l or 
r.e\-i~ion I - i t ~ r l ~  9111.\t~!. toPt~tlic~. wit11 the rnmpilntion from it of :-inch m:II)s. It is estim:~trtl 
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t ha t  this work of ooinpletion of the original programme. and revision will take the full time 
of five air survey parties constitutetl as tinder : - 

CLASS I- 
Superintentlen t . . . . . . 1 6 
Asst. Suptlt,. . .  . . . . . . 1 * :i 

CLASS I1 . . . . . . . . 2* 12 

Sur\reyors Topo. Grade I and Gratle J J  . . . . 5 25 
Surveyors (:round and Air . . . . . . 24 120 

. .  Compnters, Traversers. ctc.. . . . . 4 20 
These parties shoultl I>e able in atldit,ion to their air survey work to undertake the 

rapid ;-inch sllrveys ellvisaged in para 3-1 for the protlnction of first etlitions of modern style 
f-inch ina.l~s \vhere these do not exist. 

The conll,ila,tion of :-illch (naps from t,he air sul.\-ey \\.o~.li of these survey ~ ) a r t i e ~  will 
he undertaken in the circle r11,:tuing offices. 

38. Provision for Air Photographs for Survey.-111 connect,ioll wit11 tile propo~als  in 
the ~ rev ious  two p a r a ~ a p l l s  i t  will be essei1tin.l to anange for an i~cleq~late supply of ~ h o t o -  
graphs of t,lre right quality as required. 

Prior to t,he war a la.rge part  of the photogaphy raquiretl for a.ir survey was supplied 
hy the R,.A.F. iind the baliince was obtained kom :I civil company specializing in this work. 

The Air Force authorities in India have recentsly in~licatecl t ha t  thejr will not be in a 
position to carry out survey photography for this depa.rtinent for n considerahle time, if ever ; 
so in the meantime other al-rangement must be inade. 

The different sources from which photography might be obtained a,re :-- 

( a ) By contract with a civil firm specializing in this work. 
( O ) By doing the work departmenta.lly. This would inrol\-e t'he a.llocat.ion of a 

flight of planes for the worli of the depart,il~ent. 
( c ) By the R.I.A.F. when and if this Force is in a, position to  t,alre up t,he worlz. 

This is not the ])lace t,o argue the merits of t,he different nlternat.ives, bu t  when consider- 
ing these t,he following sho~ild be borne in mind : 

( i ) Air photography for snrvey is highly sliillecl work :t,ntL t.he rect,ifying of mistakes 
a.nd omissions lnay be est,rrlnrly cost,ly not, only t,o t,l~e agency sul~plying 
t,he photographs but also to the. S~wvcy of Tntlia. 

( ii  ) Continuity is essent,ial t,o enable t,echnique to be tleve1or)erl nntl t o  just,if\. the  
provision of t8he best equipment, in planes, cameras, etc. 

( iii ) The dcrelol)~nent, of indigeneous air p 1 1 o t o ~ n ~ ) h ~  a11d survey private enter- 
p i ze  seems essential not only tjo pro\*ide competition if t,he cont.ract for the 
~~rovision of photographs is t'o be pu t  out to tender, but  also to supplement, 
the work of t'he Snrvw of Tndin if neressilr). ( see para 1!4 ). 

39. Parties Required for Project Work.-The five air survey parties en\~isagetl in 
Soct,ion A will he reqniretl coilt.inuonsly for the romldetioil n.ntl lipkeel) of the topogra]~liica,l 
Inil.ps of Tntlia, a.nd t,hoy should in no circumstances hc dirertecl t o  other work for which 
soparate l~art~ies ~ n ~ i s t  I)c ~~rov ided .  We hn\,e seen in p r a  23 t11a.t t,here is project \vorlz for 
20 srlrvcv pni-ties for 4 years and f~lrt~her demands are cont,il~o:~.lly being received ; in addition 
ono or tnoro parties will be requiretl to be clevoted continl~o~lsly to training officers ant1 surveyors. 
I t  is not considered ~)m,cticable, however, t,o plan for a11 increase of thc Dapnrtlnent i m n ~ e -  
dietc!l.v to provide for undertaking all tallis project worli in a short t,ime. Should the  demand 
persist i t  will be in t,his field t,hat private enterprise might be ralled in to t,a.lie u p  some of the  

- - -- . -. - -- - . . . -  . * A l , ~ ~ n t  50% o l  ~)~lrt,ir,s will hnve nn A ~ n t , t .  Supdt: i l l  t.hc ~rst  n third ( ' I .  1 1  r,tficr,r ~vill t;,lie hi* 
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work on contract for the Survey of India. There is also the  hope that  with the purchase of 
automatic plotting machines the  output of the Surrey of India itself may be increased. It is 
therefore thought tha t  a t  present, and especially considering the  limited staff available a t  the 
moment for both training and productive work, it is advisable now to  aim a t  an  expansion 
which will provide for only 16 parties for projects and ~niscellnneous work including training. 
Each of these parties would be constituted approximately as in para 37. 

I t  may be noted tellat a large part of the projecth snrve> ~ o r l i  under tak~n lr~tlrerto 
consists of ~nnpping on tlre scale of 4 inches to a mile : ant1 thc progranlme of air photography 
envisaged on the 1130,000 scale for topographical purposes is srl i t~ble as a basis for such 4-inch 
surreys. By co-ordination of the topogaphical programme wit11 project requirements it 
should he possible to effect consideral)le economies in the capital cost of projects. 

40. Circles.-TO carry out the proganlnle of 'l'opogral>liicaI alitl Project Surveys and 
to keep :-inch maps up-to-date four tol)ogmphical circles will be required. The bou~ltlaries 
of these shonltl coir~cicle with 1)oliticnl 1)onntlaries so that, no provincial or Stitte Government 
wonlil nornlally have to deal wit11 lnore than one Sun-ey of Intlin arit,l~ority i t r  its area. 

The circles will be na~netl and I~avc t,heir H.Q. as follows :-- 
Northern Circle H .Q. 1)ehra Dnn. 
Enstern Circle Calcutta. 
Sout hetun Circle Rangalore. 
\Vcstern ('ircla Sasilc--Poona area. 

., I Ire proposetl bo r~ndar i~s  are as slrow~r 011 the inrles Inap So .  :i :kt the entl of this paper. 
'rlre frat three Circle H.Qs. aro nlready in i?sistence. The \.\estern Circle is consitlered 

lreuesmry 11s a large part of t,he unconiplekd topographical programlne lies in the area allot,ted 
to t,his ('ircle. which will also I,e the scene of considerable project \~or l i .  Builtlings will Irave 
to l)e founcl for the c'irclc C)fficc. Drawing Office. ant1 H.Q. Offices of T'ni*tios of this C:irclc. 

'Fire oHicer est,al)lislrmrnt o f  eacll ('ircle H.Q. sho~rlrl I)ct  i ~ s  follo\\.s :-- 
I I)irect,or. 
I I)!.. 1)irector. 
I ('lass I I  Officer for Kec:ortls untl i\Ial) Sales. 
I C'li~ss 11 Atlminist~rati~,e Officcr. 

Tlre tlvo Cllass I1 posts sl~oultl be held either by ofhcers of the regl~lar (:lass 11 catire or' 
t,y (:.C.S. ('1:lss 11 nfficrrs l)romoterl fiom the technical or ministeria.1 st,aff. n.ccortling to avail- 
a1)iIit~-. 

Enc.11 ( 'i~,clc ~ v i l l  I I ; I \ . ( .  ;I I )lawing Otficcb att.ac-llc!tl to it ot' :rpl)rosinratc' st,~-nrgtlr ax 
untler : 

('lass I - Sr~t)eh~ttcntlatrt . . . .  I 
Asst t.  Suptlt. . .  . . I ( mil? Ile ;I Class TI Otfice~ ) .  

('lass [l . . . . . . :I 
SI  tr\-eyors ' I ' o ~ ) o g r : ~ ~ ~ I ~ i c ~ I  Gratle I 

( i r a d e f  ) l o  
I )r:~ftstnen . . . . . . i O *  

'I'ol~y~.;rl)lricnl :~ntl  I'rojert S~lr\.t!! 1)ilrties \rill a t t i~~ l rwl  t o  ( ' i l~ l e s  ilrcortling to t,he 
;rtnolrnt of\ \-nrk in Ilantl. 

4 1 .  Establishments Required for the main Cadres. - 'L'his pisper 11ns ]rot clealt with 
t hc- -\Ia1' t'rtrcl~~cticm an1 1 ( :t-olrlr>.~ical work of tile Surve!. of l nrlia I~eyontl rcrfertning to t,llern 
in tlrt? narratt\-r it1 ('11nl)ter I .  ('ertain of the oficc-rs of the Class T n ~ i r l  C'l~sy 11 
c:atlrw. ;lncl 'Tol)opral)l~icnl S~rrve>-ors arc. however. ernployetl in these branches of acti\.rt.v 
:wtl ~ n r ~ s t  he t:rkpn into arcottnt nhen \vorlzinp or~t. o~ltn.hlishments for t,ho rrgltlilr S I I ~ \ ~ ~ J ,  of 
Inflii~ CFIIII-eq. 
-- -. -- -- .. 

Th*, ~ . s t ~ l r ~ : ~ t ~ . r l  I P ~ I I C ~ ~ , > I I  i l l  t I I v  trbtnl  I I I I I V I ~ I P I .  ~ l r r l r i ~ f t ~ m v n  Troll~ t,h;~t I.II\-iqngril in pnra 2 2  i a  rul ;1cco1111b of 
I L I ~ I O I - I ~ I I I I ~ I , ~ ~  1 1 1  I I I . ~ I I I ~ I . I I ~ I B ( ~ ~ .  t ~ f  l - i n ~ % l ~  * I I P P ~ I .  



In  t,lre table on page 22 suggested ~hongbhs are given for t,he Clasn 1 mci Olasx I1 cadres 
of' the Survey of India. The cadre of Topographical Surveyora Grade I is fixed ; no also are 
the  cadres of 2nd Division Surveyors and Draftsmen 14-110 in t,heir llarticular activitieir have 
qualifications similar to pat la  T Topo. Surveyors. The catlie of g a t l c  I1 Topo. Surveyora 
will bc unfixed. 

In t,lle tahle below is given the numbers of tlre various g~,irdes sanc.t,io~letl in the 1!446-47 
a d r e :  nntl the suggeahl strength for r e v i d  cntlroci. Any pcrxotulel o f  the 'ropo. Surveyor 
category required in addition to the numbers in the p~.oposetl cadres \\-ill I>e boltre on the  
unfixed establishment of topogral~hicel Srlrvvors (irade 2. 

C'nt egory 1 H4(i-47 S I lggested 
cntlre new catlre 

U.S.S. Oflicera ( Tol)o. Surveyors Ctratlc I ) . . 99 90 
11 Z)ivision Surveyors . . . . 40 :3 0 
I1 Divinion 1)raftsmen . . . .  1.5 12 

42. Immediate action required.-( i ) I n t r ? ~ s i t ~ r  t~ai,ziny.--it is esstxrtial to take 
e\-er.j. possi1)le step to i~lrrc:ase t,he number of t,rained surveyors ant1 tll-i~ft.sme~l as soon as 
possit~le. 

surveys 
1 t is t,lrerefilrc 111'ol)oset1 t,o organize at  once- - 

( tr ) 'l'\vo tr.ainilrg parties to tlbain at  one t,ililr I I ~  to 100 sur\~c,>~oi4s cat-11 i l l  pounci 
and air survey. 

( b ) One training part)- fbr training officers ;uld t o ] ~ o g i ~ . p h i c i ~ ~  surveyors. 
'l'he i~bo\.e trairriug \\-oi.k \r.ill Iiave io take ~)recerlence over yroclucbi\-e ~vorli. in the  

enlployinent of esl)eriencetl ~)ei~sonnel for i~~st .ruct , i~lg and will einploy about 30 t , r a i n ~ l  surveyors 
as inst,ructors. 

'I'lris will leave: old>- erlot~gh t1,ained l~ersonrlcl t o  1n1t about (i or 'i rat.her 111ltler-stretlgtli 
parties in the fioltl for tol)ograplrical and project worlt i l l  t,ha imtnetlinte future. as opposed 
to the I I ~shich  \\,ere, in t l ~ e  field in the yciu. l!)-ifi- 45. 

( i i  ) /'III.(.~~I.Qo f'/~lli?l{l M(II'ILZ~I.Y. --'rhe ~nu.c:ll;~se i~11tl installatioil of allto-plotting 
machines s110111(1 be l~roceetlrtl \r.itlr :IS fast as ~jossible iuitl on teceipt of them the training of 
s~~fficient, prrso~ulcl to ~rse  ~ I I R I I I  to t,l~eir m:~.xi~tu~rn capat-ity. a-ill have t,o be giireil higl~ priority. 

( iii ) ..lit. Ph,ofogrol)lc!/. Provis io l l  011 RS ~ ~ e r ~ r i a . ~ l t ~ ~ r t  ;I. Imis its possihIe ~f an  orgailiza- 
t,ioii f o ~  t l r ~  snl>l)l)- of ~)liot~ogral~Irs for air srli,\,ej.. 

43. Conclusion. A c~otn]llntc? i.c.vic.\\- of t,lre ol)jecti\.c's i l l l t l  ~.t:t~l~ire~lrellts of tile Survey 
of Indin. was carrietl out by the 190-i-o:i S~rr\.cy ( '~mmi t t~ee .  I ts  recommendations marked 
the beginning of an ern of "lnodern surreys". T l ~ i s  era may be said to hare  closet1 during 
the disloca.t,ion caused by tlre 1 !):1!)45 war and I,llr polit,ic.al c l~a~lpes  s~lcceedirlg it,. 

, 

New prol~lon~s rrou f;~ce us i~lrt l  new 111et11ods i111tl illsti-uniellts are a ~ ~ a i l a b l e  to 111-t 
therrl. 'rho Sr l r re~.  of 11ltlia totlay irll~n*its ;I great. re l~l ta t ion  a.ncl ;I, filrc tradit,ion. I."t us 
Irol~e that the r~(!\v ercl \rlriClr now I)egins i~ntl ~vlticlr coincitles appropriat,ely enough witlr the. 
c+st~al)lislrmr~rt  of':^ self go\.c~.nilrg IT~~ioir of' Irl(li;l ~vill a.tltl to  bot.11. 



Est . i r~~~.ted strength for Cla,ss I. (.'lass I1 Services of the Survey of India i111tl i ~ l n o  of 
Clnss I11 ~)erson~le l  for sul~ervisory and highly skilled d11tit.s 

Srrvicc.~ Jl.1'. 4 T O ~ ~ I .  . r i g  5 Air 16 Projert ' I ' I I ~ I I I S  '1'11taI 
~ n c l  S O .  L)im*c,tn- ('irvlra S.R.I. Officc~~ Survey knliar.  by s t r rnpt l~  

(~nu le s  rntr Pnrtirs l'nrtirs (:rrlflvs of Clrlan 

Surveyor (:rnt>n~l I . . . . . . . . . . . . I 

Directors . . I I . : )  I 4 . . . . . . . . (i 
. . .  Deputy DiWctl>n. I I I t  . . . . . . lit 

A~porintc.n~l~.nt.; . .  I I.\.S.l:.) 2 A.D..\I.I'. . .  I I 5 B I li :)I1 
0.c.: d Ti~lnl 

\l.R.I.O. 
s t  S t .  . .  . . . . . . :\ Ili$ ?I 1i.l , 

Surveynn 'I'np~,yrl*- 
pbirnl ( : r r ~ ~ l r  I 
nnd 2 ~ I I I I I  2 1)ivi- 
aiou 811rvcynrs 
and Drnftsmrn I P 

Onc in ench Circle and S.R.1. for .\clmin. cl11tie3 lnlty hr G.C.S. Cl. 11. 
t Onc post mny he held hy oftierr G . S . ( ' .  ('I. I. 
1 3l:ry be held by O.C.S. C1. I. 
f Inclnllea those nn probntinnary t r ; l i n ~ ~ ~ z .  



Adjustmc~~t  r~ f  trii~rig~~lntinn . . 10 
Air P h ~ t o ~ r l ~ ~ ) l ~ ~  . . 7, 36, 37, 38, 42 3, 18, 19, 
Air Survey 7, 18, 19, 31(d ), 3fi 3, 9, 16, 
Air Surveyocr . . . . 25, 28 13, 
Areas for S ~ ~ r v e y  . . . . 20 
Arrenrs i ~ f  311111 I'uhlication . . I (i 
A ~ ~ t o p l o t t i ~ ~ g  ninrhines ( see plotting 

mncl~inrs I. 

0fic1. ('opirs . . 32 17 
0ne.inch >lapa . . 12, 22, 29(b ), 33, 36 5 , l l .  lii,17,18 
One-incl~ Surveys . . . . 38 I8  
Orgnnization 

of (:irclea . . 5, 17, 20, 40 2, 9 
r r r  Ilrriwing Ofices . . 40 20 
, I F  Survey of Tntlin . . 6, 17, 10 2, 0, 20 
r ~ f  S~~rvr .v  I'nrty . . A, 37 3, IS 

Pay ( ' o n ~ n ~ i s s i , ~ ~ i  . . . . l8( ii ) 7 
Peraonnrl . . . . 13, 25 3, 13 
Photogrnpl~y for Air Burvcy . . 7, 29( f ) 3, 16 
Plane-tahlc Survey 6, 7, 15, 29( rc ) 3 ,  Y, 18 
Plottiug mnrl~inw . . 18, 29( c ), $2 9, 16, 21 
Privntr c~itrrprine ( src Sorvey8 on 

rontnlrt. ). 
I'rojcrt S~~rvc.yr .  . 13( i ), 23, 29( d ). 39 7, 12, 1.5, 19 

Uritisl~ Alilit;~ry Olficrry . . 21; 
Hurmn S~~rveyn  . . . . .i 

(:nd~lstl.llI sllrvl.yl . . . . :3(; 
Camps . . . . . . (i 
Canto~iu~rnt  S ~ ~ r \ - r y s  . . !I 
Circles, Surveys . . 5, 17, 40 
City Si~rvcys . . . . O 
Clnss I Serrirr . . 13( n ), 20 
Closs 11 Service . . 6, l3( b ), 27 
Class 111 S P ~ \ , ~ C C  . . 13( c ). ) 
Compiled i~i;~ppiog . . . . 22 
('omplotio~l of I!lO5 progrnmmr LG( 1 ) 
C:nntrnrts for Sr~rvrys ( see  Sllrvrys on 

iwntl.net ). Rer tu~ ign I i~ t i ,~~ l  . . !J 4 
He-issurs . . . . 32 I li 
Reorganiz.atio~~ i ~ f  1)rptt. 1905 . . I 2 
Retrenclimrnt 1932 . . . . I I I 
R r r e n i ~ c  Surveys . . 3C' 2 
Revisin11 of Stirveys . . 4, S, 21, ?!I( 11 ). 3(i 2,4,11, 15. 18 
Roy811 .Air Fovci. . . . . I 3 

Ucmnnd for rn;lps . . . . :il( o ) 
1)raftsmen . . . . 25, 28 
Drnwinp Ollicrs . . . . 24 

F:st:~Llisl~mei~t . . . . 25,41 
ICxpnt~sir~~i of thc Ihp t t .  1946 . . 17 S ~ l c s  of I I I I I ~ ~  . . . . 3 l (  o ) 

Smnll Scalc maps . . . . 12, 38 
Storagc of plaws and l~egut~ires 32, 33 
Surrey Conirnitter . . . . 4 , 4 3  
Survey P;~rtic.s . . . . . . 24 
Surveyor U~I IC~; I I 'S  H.Q. . . I4 
S~~rvrynvx Air . . . . 25, 28 

.. 1 1 1 t t 1 e  6, i ,  16( ii ), 28 .. ~ p g r r r p l ~ i c t ~  13, 25, 27, 41 6, 
S ~ ~ r v r v s  on r1111trnc.t I!)( c ), 29( d ), :j!l (Ieodcsy . .  . .  . . :+A, 10 

Geodetic tri;~~lgulnt,ion . . 3A, 10 
Gengmphicnl BInps . . 12( h ) .  22 
Geological Xlnps . . . . IT, 
(:round S ~ ~ r v r y s  . . . . x i  
(4ro11ntl Slll.\.t~yl)l'6 . . . . 2.;. 2s Topogra~l)l~ira~l .4xsist1111ts . . 27 I4 

Topogmpl~iral Ilnlw l2( 11 ), 22 .i. I I 
Topogrnpliicrrl Survey Party . . (i 3 
Ti~pogn~pllicnl Surv'y~ 3B. 21, 29, 30-3H 2.11, 1:. lti-1:) 
Topngraphicnl S~~vvryolw 13, 2li, 27, 41 li. 13. 14, 20 
Town Survrys . . . . !), 23 4, I2 
Trnini~ig . . . . 28, ?$I( r ), 42 I.?. .?I 
T r i n ~ ~ g ~ l l t ~ t i o ~ ~  . . . . 1; :1 
' r v in l~p~~ ln t i r )~~  ~ ) : l ~ i ~ l ~ l l l r t s  . . I0 4 

u 
17~1[)1". S I I ~ I I I ~ ~ ~ ~ I I ~ ~ C .  Service l:3( ,. ). 27 li. I4 

W 

\\'nr, rfi .1.t~ (11' . . . . I4 

hlnintenn~~r,v > I I I J I H  12, 22, :31-:35 
I n  1 1 1 l 1 i 1 t i 1  . . :il!!. 4, 12, It; 
Jlilitnry Sl~rvry SI 'I .~~(.(% . . 14, I ;  .. JI:rl~s . . l5( iii ). 22 
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