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The war ancl subsequent political and economic changes have affected the Survey of 
India profoundly. There is a. pressing demand for surveys of a new type, the whole ~ t r u c t n r e  
of PaV in India is altering, and technical met,liods have undergone great changes. - .  - 

Amidst t,he turmoil caused by big political, economic and organizat'iona,l changes i t  is 
necessary for a t lrpart~uent such as the Survey of India to  lreep in view a technical objective. 
What are we trying to do ? Hare  wo any hope of achieving our objective ? Are our present 
methods adequa,te ' These me all q~es t~ions  the. answers to which must largely influence 
future policy. 

I n  trying t o  estal~lish all). technical objective i t  will always be necessary to balance 
what is technically desirable against what is economica,lly possible. Jn ot,her words. our 
objective must be one which the country can afford. 

2. For some time prior to the 1!)30-45 war i t  had been realized tha t  a.ll was not wc.11 
with our map mninte~i;incr policy. Rla.ny maps of important series were s~riously out of 
date and i t  became al~parent tha t  i t  was beyond the capacit.y of t.he Depart'ment. to ker.1) 
reasonably up-to-dat.e all tlie map series which i t  had undertaken to produce. 

Colonel J. L). Campbell, D.s.o., investigated the whole problem and his findings were 
published in Departmental Paper No. 16 in 1937. His work has been of great assistance to 
me, though, as t,he result of changes in conditions. needs, and survey methods since 1037. my 
conclusions as to what is a desirable and practicable Survey and Maj)ping Policy. differ widely 
in some respects from his. We are, however, both n.grccd on thc nerd for frequent revised 
editions of tlie smaller scale maps, and on the iml~~~irctica.l)ility of lrc.el~irlp t,he huge sc+es of 
1-inch nl;rl)s up-to-date. 

3. Shortly after Partition I)eon~nc a fact I was i~slwd by t l i c s  Government of I ~ i d i ; ~  to  
put up :I. 1)lw11 for t,lie future employment of tllc Surrey of India, togc.t,her with proposals for 
est,ablishnirnts to give i t  effect. Chapter I\' is t.llc~ result and supl)orts l)rol~osals being put 
up to Government sc.par.ate1-y. Thesc proposals may or may not be acceptled, but  i t  is 
hoped that the wholc Pa,per will pro\-ide a. background against which these or any subsequent, 
re~ommendat~ions for changes in organization and establishment may be viewed. It is d s o  
hol~rd t.liat it ma.y st.imulate t,liought, on general policy amongst serving officers of the  
Deparbment and may be of interest to bhose who are fa.niiliar with t,he pa.st work of the 
Survev of India or who have occasion to use its services. 

4. This paper confines itself nearly entirely to problems coiu~ectetl wit11 t,he making 
of surveys and drawing Inaps. Map production and geopli>~sical activities R1.e hardly touched 
on. 

The rca.son for this is that  t,he wa.r gave tlie Survey of Intlia a map roprodnct~ion organiza- 
tion a.nd plant wliicli \ \ i t11  tlie addition of a fen. specia.list personnel and special items of 
equipment, is likely to serve the needs of India for many years tto come. 

The essential gcotletic foundations of the topographical survey lrorlc of the Survey 
of India were well nntl tl-nly laid in the past and their maintenance provides no special 
problems. Other geophysical worlr may I)ocoli~e of increasing importance in future, but can 
be conveniently dealt with as a soparate activit ,~,  so has not been considered here. 

5 Futurc sulvcy policy dcl)rnd\ on the found;~tions Init1 : ~ n d  the cxpctrienoi* gaincd 
in the past. Tt is fort~~nntc.  foi thc sllrveyol. who will \+ark in the India of the f u t r ~ ~ e  that  
the grodctic atit1 other foundations 011 uhich 1ii.c work must bc built, were laid when the 
Indian l'eninsula could br treated ~ 1 s  ;L whol(,, before ith t l ivisio~~ into the Union of Indin and 
Pakistan. The earlier parts of this paper t h t ~ r r f o ~ ~ c  deal with Ind i ,~  as i t  was before Part i t iol~.  

I n  thc future both count~irs  and the grograpl~icwl ant1 scientific world will gain much 
if the Slirvcbys of Indin nntl Pakistnn can elimillate bv mutui~l co-ol)crnlion solncb of the 
rcntrictions irnl)ostltl o ~ i  t l i c  ir worlr by politic~l division 

G .  F. HEANEY, 
Brigadier, 

Surveyor Oenernl of India. 





THE SURVEY OF I N D I A  
SURVEY A N D  MAPPING POLICY 

I .  EARLY DAYS 

1. The first authorit,ati\~e map of India was I)ublial~ed b), ix I?re~lclrlna,n. hl. I)'Arrville 
in 1762. It had beell compiled from route surveys by travellers in the interior ant1 rough 
charts of tlie coast,. Fifteen years later Lor(( ('live, t,he (:overnor of Re~lgal appointed Major 
.Jalnes Kennel1 t,o be the first Snrveyor C;enc:raI of Bengal. I<.ennell's maps were originally 

recon~laissances and Iatt,erly cha.i~~etl snr\-eys bascvl o t ~  astror~on~ically fixed points 
and dd not p r e t e ~ ~ d  t,o t,he ~ccnracy  of modern maps of Intlii~ I,asctl 011 the rigid sysbrn of 
triangulation commenced a t  Madri~s in 1 SO.) ilnd sin(8c ~~s te~ lc \ e ( l  o ~ e r  ~ I I C  \vIlol~ of Tndia. and 
beyond. 

2. From tl~ese beginnings the Surve). of In(liix tlevclopetl. Its activities Itave been 
l l ~ a i ~ ~ l y  C O I I C R ~ I I ~ I I  \vit,ll geotlet,ic ancl tol)og~.il.llllical s r ~ ~ ~ \ ~ t ~ y s  i1.11d 111ill)pi11g and i t  has calried 
or~t,  these tl~rorlghout. t,he whole of India. ant1 in Imge in.eas of iitljncent. countries. I t  has 
1)1111lishetl maps e~nl,otlyi~~p the i~hove surve).s ant1 1111iIertak~11 t , l~e coml,ilatio~~ of smaller 
soa.le ( geogml)hical ) malls covering tlie greater part of S o ~ i t , l ~ ~ r n  Asia. Its geotlrt.ic actil-ities 
hn.ve, after t,he establishment of t.he 111ain gcotletic t1.ia11g11liltio1l o v ( ~  t 1 1 ~  \v11010 of Indin., 
tcnrletl t,o ta,lte a second place t80 topograpl~ical a.nd otlrei ivorli. 

3. I711 to the ?.ear I ! ) M  t,llr :~rtivities of t l ~ r  Sur\,e) of 1111lii1 can ~ I P  1.01ig11ly SIIIII- 
marked as fhllou,a : 

A. Geodesy. ' I ' h i s  c:on~l~rises tl~c? invest.igitt'io11 of' t,ho size ;rntl strr~ct,nre of the tm,rt,l~, 
nntl the grotlet,ir \vorli of tllr J)rpart,ment consistetl of ~ ) r i ~ n i ~ ~ . y  ( or geotlet,ic ) triangulation, 
latitude all11 Iongit~~rle tlete~,n~inat,ion. Fro111 these ~ n e n s ~ ~ r e ~ n e n t s .  the sizo or " figure " of 
tho earth is ol)t,;rinrtl \vhercl)y points tiswl I)!. t r i a ~ ~ g ~ ~ l i ~ t . i o ~ l  ca.11 Ile ilcc'lll'~t,ely locat,ed on i t s  

P ,ilr 1 . .  ) 111 tllrb nincrtecilth c!e~~t)r~ry it \\.as r ~ i ~ l i ~ e i l  t.11~t il co~nl)lett: s>-stel11 of geodetic 
t,l-in.ngr~lation coveril~g tllc \vhole of Indiil \vas essent,ia.l ;t.s n fra.me\\-ol.lc to tvllich to1)ographicel 
w.ntl ot,lier S I I ~ V C ~ S  co111t1 1)c t,iec-l to fa,ll intc~t,heir conect places : anti during the  ea,rly ,,art 
and mitl(lle of t.l~t: ~lineteent~h century t,lie mn.in wo~.li of t,l~e Survey L)epart,n~ent was the 
oxtension of tltis series of geotlet,ir t,riangula,tion. Ry the entl of tho century the worlr had 
Inrgely hecn coml)lotecl. 'rhe oata~blisl~rnent of a. net of geodetic triaugulation before t h e  
uridert~.lriug of est,ensirr t , op~gr~ph i~ i l . l  S I I I . V R ~ S  has enalllet1 t,opogl.apl~ical and other survey8 
to be correct,ly fit.tctl into their ~)l:rces. ilntl llas avoided many difficult~ies experienced in .snrrey 
\\.orlr in ot,hcr co~~nt,ries. 

A l t l ~ o ~ ~ g l ~  il geo~lct~ic frn~nie\vo~~k is l ) ~ . i n ~ n ~ . i l ~ .  r ~ ( ~ ~ ~ i r e d  fi)r the co~ltrol of stlrvey.s, ttlure 
nre $1. number of ot,ller activities ot'sciontitic~ ilntl utilit.ir~~itr.n \ra,l~le whioh c~11 s ~ l i t n l , l ~ ~  be rlnder- 
t,nken in cwnj~rnotion \vit,h it : n l ~ t l  t.hc follo\vi~~g ar~.  somc of those ~ v l ~ i c l ~  ae re  c-:lturiod ollt in 
Jndin tlnring t l ~ c  1wl.iori ~ r n t l e ~  ronsitlcra,tion :- - 

( i ) I'rccisi~n Icvelling ti)r t le l t .~~~~l i~i i~t io t l  of treights. 
( i i  ) 'I'itlaI protiiotions ~ n t l  p~~hli('tl.t.iol) of tick-tii,hl~s for ports in India n l ~ d  adjacent 

c~onntries. 
( iii ) OI)servat,ion of't~lrc~ tlirect,ion H . I I ~  forct~ of g~~avit?;. 
( iv ) Astronomicnl obscrviitions to c lu te~*~l~ i~ ie  l o ~ ~ g i t r ~ d e  H I I ~  latitr~de nntl tilne. 
( \- ) Seix~~rogral)l~i(, CII I I I  ~~ltatc!o~,ologit-a~l t ~ I ) ~ t ~ ~ ~ \ ~ t t t i o i ~ s .  



Intlinn geotlesy 111ts disclosetl wideupreat1 a,non)alies in tlle gravitational atrtl.action of 
the eart,h's crust ant1 has gi\-en a grtbat impet,us to similar work in ot,her countries. 

B. Topographical Surveys. -Following O I I  the establishment of a geodetic framework' 
in lntlia dr~ring the early part of the nineteentl~ century, topogaphical survey nforl<, aimed in 
general at producing a map on a scale of I-inch to a mile, was pushetl forward ant1 by the close 
of the century hat1 coveretl the grnater part of Intlia and Burnin. 

C. Cadastral or Revenue Surveys.-For assessment of land revenue governments 
require large scale or catlastral maps of cultivated areas and i t  is clearly of great value if these 
cnn be linked to a rigid fmlneworlr so that  they fall into their right geographical positions. 
In  the nineteenth centnry the Survey Department carried out a considerable amount of 
cadastral surrej- work hut Inter, with the formation of provincial survey departments, tended 
to  confine its activities in this rlirection to the pro\risiorl of n rigitl control I)y traversing, on 
whirl) the lociil survey tlepartments conld base their work. 

D. Forest and other Miscellaneous Surveys.--\$'it11 tile rstablislln~f~nt of' a Forest 
1)cpnrtment in Intlia there uas  ;I tleniantl for large scale maps of reservetl forests 11sua1Iy 011 

the scnle of 2 incheu or 4 incheq to a mile. The Survey 1)ep;trtment rai.rit~rl o11t a large number 
of ~ 1 1 ~ 1 1  N l I I . \  0yS. 

E.  Map Publication. - 111 thc early clays of the Survey 1)epartment litllographic 
prillt,il~g was ~lnkno\vn, so maps reniainerl a rarit!. oven of areas \vhich h;td Iwen surveyed. 
Towartls the midtlle of the nineteent,h ccntrirjr, how eve^., :I lit~hogrupliic piinting office was 
e,stal)lislretl in C'alrlltta which ennhletl large 11111n1,ers of copies of incli\~itlual maps to be printed 
cheaply. 'I'hese earl\. maps we1.t- printctl only in I)l;tcli 01. I)laclc nntl brown. hills 1)ring tlepictetl 
by I IR(-I~II I .~~S or for111 lines. 

11. PERIOD 1905 TO THE OUTBREAK OF WAR 1939 

4. By t,he close of nineteenth centr~ry t,lle greater part of Intlia hacl beell surveyed 
on the scale of 1 inch or 2 inches t,o il ~nile. Investigations a t  this t,ime, by Lord Icitchener 
the Con~mnnder-in-Chief who himself was a sur17ey officer in his younger-(lays, tlisclosed tha t  
the  maps over the greater part of the country were very n111cli out-of-date nncl were produced 
in a style which was not suitable for niilitary purposes. A tlepartniental colnmittee consisting 
of experts from the (.)~.tlnance Survey in the IJnitetl I<ingtlom ant1 otlicers of the Sirrvey of 
Intlia. together wit11 representatives of the (iovernrnrnt of Inrli:~ invrstigntetl the whole scope 
and functions of the Stlrvey of Intlia. ant1 their ~ ~ r c o m ~ n e ~ ~ t l n t i o n s  \\.hic.lr were Iar.gcly adopted 
by the (:overnmetit of India have formecl the Ilnqis of tllr wo~,lc of tl~c: Srlr\,c.y of India from 
190.5 nntil tile present, clay. The nlain recornrnenrlatinns of this conilnittee were: t,l~at : 

( ( 1  ) A rompletely new contor~retl L;nr\eav sshonltl be r~ntlertnltcn of India on a scale 
of 1 inch to a mile. This survey was to Ile completetl in 25 years and 
thereafter completelj- rerisetl at  2.5 yearly intcrvi~ls. 

( b ) $laps protlr~cecl from srlch .rr~rvey\ were to he pnhlishetl in several colours t h l ~ s  
Iwinping I n t l i ~  into line with rlerelopnicnts in cartographic printing in 
atlvancetl colultric.s 

Later, i t  was tlecitlecl that crrtnin qparsel~v inhat)itetl a~.t.:ls s ~ ~ t . h  as deaerts and tho 
higher Himalayas n.oulcl I)r sur~eyetl  on the :-inch or 1-irlch to a riiile qcaleu. 

5 .  To givc. t~ffect to the recorn~nf~ntl:rtiorls of the I !)o.? Survey C'ommittetl a ver,y con- 
sideral,le expansion of the 1)epnrtnient wan authorizetl. 'rhe heatltlllarters of the Surveyor 
Genenll were located in C'alcutti~, tllr then heatltluartern of the (:o\.ernmrnt of Indin, ant1 
administrative circles uore locaterl with Ileaclc~uartero as untler : -- 

( 1 ) Norther11 Circle ( 'T'ol)ogral)hical ) a t  Mrlssoorie. 
( 2 ) Southern Circle ( Topogral)hical ) a t  Bangalore. 
( 3 ) Eastern Circle ( Topographical ) a t  Shillong. 
( 4 ) Trigono~nctrirnl Survey ( later known as the (:eotletio Branch ) a t  1)ohra DGn. 
( r )  ) Mag Pr~blication a t  ('nlcutta. 
( 6 ) Bnrnia Circle a t  Ma\rmvo. Burma--formet1 in 1922. 



I.,, I ! ) z R  1!)2r; the Front,ier anti (~en t .~ . t~ .~  Circles were formet1 al1tl the oltl Nol-thern 

(.'ircle was a.bolis11ed. 
?rhe  ti^^ C:ircle concerlleti itself not only \vit.I~ topographic-al surveys but with the 

developnlent of sllrvejrs for military purposes in ro-optTation \trit,l1 the .-\rm?.. 

TIle Burlna Circle \vns as a, measurtb of retrenchrue~~t in 1!)32, O I I ~ J '  olle pu1-t)- 

remairlillg. This party was for entirely by the R11rma Govcrn~nc~nt after the sc1)aratiol1 

of Bllrma in 1!):<7. bllt were loaned from alltl atlmillisteretl 13)- the Srlrvey of Tnrlia. 

6. Topographical Survey Party Organization. ---l'ht: Ibasic 1111it for topographical 

Hurveys is t,he survey part,. the n ~ o s t  important. survey i n s t ~ ~ u ~ n r ~ ~ t  unt,il t,he 193!)-45 wa.r 
was tho lll;tne-table. A topogral)hicnl surl-ey party is untlrr thr. c h a ~ y e  of ;I sr~perintentle~lt 
alld for fieldworli is organized into three 01. four camps. Of tllesr two or Inore cnlnps are 
usually engagetl on I,lnne-t,able surveys. The camp officer is ~ ~ o r ~ n a l l y  ;LII otficer of t.he Class 11 
Service allcl canlp co~lsists of 1111 to about 1 2  surveJrors. each wit,h l~ i s  o\rrn stluatl, surve>.i~lg 
a separate area. 111 ntlclition to  the camps of'1)lane-tabl~. sur\-cyors olle 01. more camps mny 
be engaged on fi x-ing 11y t.~.n~-erse or similar methotls. t,he control on which the \vol.lc of coining 
seasons will bc: based. 

Whe1.e the ront,~,ol for f i~ tu rc  surveys is to be tixetl by t r ia~~gula t ior~ r i ~ t l ~ e ~ ,  tllan braverse: 
3 0 1  4 t,riangulat,ors may be a t  work direct under the superint,enclent, in charge of the 1)nrt.y. 

Owing to clin~ati(- contlit,ions it is usually not possible to carry out fieldn-orlr in lnclii~ 
for lnore than six rnont,l~s in tho year. The normal time for starting fieldworlz is a t  the entl 
of October ; ant1 11 most areas by the beginning of May the ~veat~her has becomr so hot ant1 
\&ibilit,). is so bad t,hat fieltl\vorlr has to  be closed down. The party then moves to its pcrma- 
llellt heatlquarters alltl for t,he next six months-the recess period-fair-draws t,lle maps 
incorporating the results of the previous seasons surveys. I.)uring this period the results of 
traversing and t,riangulation are fully conll~~itetl and lists of' ljoints tll.a.wn I I ~  for t,lie use of 
plane-tal)lr sm,veyors the following field season. 

7. Air Survey.-1)uring the 1 9 1  4- I 8 \\-al. air ol~otopral)h>. had Ijcen lisetl in 
the revision of maps and in 1!)24 a. forest. sun.\-ey \$.as c:~~.lic.tl o ~ ~ t  1)). tl115 Srl~.\,ey of 1 tltlia of an 
area in thr  lr~~aivatltly delta in Burnla. hy t.he use of \,r~,tical nil l ) l ~ o t o ~ r a ~ ) h > . .  A t:ooplc of 
years I:\tcr ail 1)hot,og1.:~1111>~ was intl.orl~~c.c~tl for s u ~ ~ r y s  of inaccessihl(. areas in the ~ o ~ t ) l . W e s t ,  
Fr0ntic.r ;in11 ~,ccc.i\-etl a great s t imnh~s wit11 the tltrve1ol)ment in thv \Val. Office. London of 
rapid ~nc!thotls of' 11lot)ting fro111 strips of o\-r~,Ial)l)ing \.cl.tic;~l ~ ) h o t o g ~ - ~ ~ h s .  At t,Jle o~ltset ,  
photogral)l)~. was cw~.l.ietl out. I)!; macl~incs of the 1ioy:l.l .4i1, 1qo1,cr using stantlar(] Ail. I:orce 
photogral)hic c;tmercts. Later. howe\-er ;I c:lnlels;1 sl)c,c.ially tlesignctl for ni; sur\.ejF l ) l l o tog l - ; l l l~ l~  
was pro(111ced ~ 1 1 1 1  :I civil fir111 ~l)C~iali'/,ilig ill 1)11otog1.al))l)- foi. air S U ~ V ~ ) .  ~OmlllenCCII acti\.it,ies 
in Tntli:~. 1)11rirlg t,he yo;m precetlinp the W : L ~  in I tl~t.rct nrercA ronsideral>Je in 
t'ho use of' :lil' sllrvcy which were yl.c?;lt\). ;l,ssist,etl 1)). I\@\!, techllicl,les of pJott,illg, TIlcse 
e11ablctl mill)s l:Ollll)a.l'.?l)l~! i l l  ;lccllrac!~r with tllosc! ol,t,ilinc(l fi.on, pl,onj](l sllr\-ej- t,o I)e preparM{ 
wit,h a ~ n i l ~ i r n ~ ~ n ~  of ground cont~,ol. I'rior to t,hr war Il(l\vc\.el*. lntli:\ (litl 11ot,, largely 
t,o fin;~nci;~l st.t~ingenny, prl~,ch:~se ~ I I I ) .  of t,l~c. t-o~nl)l(:s ;~.nto-1)lottinp ~ l ~ a ~ c l ~ i ~ ~ e ~  tllell recently 
11cvelol)ctl in  ICurol)t- ittltl Amt.rici~. 'I'll(' stantli~rtl nletl1otl of' using ;l i r  I~)~otogra l , l l s  w;ls 
plot the l)lani~nct,rj~ ( outlillcb ) fiom :I series of o\ .c~,lal) l) in~ vc~rtic:ll ~ ) l ~ o t ~ ~ r n , ) l ~ ~ .  llsing stereo- 
s(>Ollic mc!thotls. 'I'llr rontolning \vas (Ion(, b). intr l . l~ol;~.t . i~~l I)ct,\\.rrll tile heigllts of' numerous 
o n  i l ~ ~ t i t i ~ r  I t i e  I ~ o t o g ~ a l s ,  'I'l~csc~ Ilc.igllt,s \\.(:le tixctl on the by 
nor,~nn.l SIIVVCJ. ~nc?t.l~otls. 1)ut i l l  so111t. ;LI.I?:IS \ \ . I , ( ~ I . ( ~  111e gl.ollll(l inRc('(>SSi[)le, t,hey fixed 
I)y :Ln ingcnio~~s swttvn of ~)lot(itr~! fi.onr ol , l i t l~~c~ ~ ) l ~ o t o ~ ~ . ; ~ ~ ) l r s  \\.llil.ll \vas sllec.i:llly clrvelop& 
f0l. t,hc l'tll'l'ost~. 

An ~ I I I ~ I I I I ~ ~ + L I I ~ ,  f't~ctov \ v l ~ i t - l ~  niilit att,(l :lei1 illst I I I O I . ~  t ~ ~ t ( ~ l ~ s i \ , ( -  IIS(,  of' S I I I , I , C ~ J , ~  r)rior 
tto thr 1!)4!)-46 war \vns p~u.ely e c o ~ ~ o l ~ ~ i r .  

PIn.ne-t,al)le snrvc?yil~g is :III  :~t.t.. \vl~icl~ i l l  I l rc .  I ~ ; ~ l l t l s  of tllcb I n t l i ; i l l  , s I , I ~ I - ~ ) ~ ( , J .  tlsing ci,,. 
~ 1 1 t l  11rimit.ive in .s t , r~~n~e~~t ,s  \\as (-iil~aI)lt~ of 1)1.o(I11cillg ~rln;ll,linl)ly sutiAfactorj. , ] .he 
s1trvcyor, who wa.s gcnn~.c~ll). a Innn \\.it11 lit.tlo etlr~cntion. \vns 1):litl little : and llis sqllatl Of 

f o ~ r  or fioc- srrrvcy Xlc~lf i .uis ( coolies ) wcrr 1)aitl Irbss. P Ia~ l~- t ab lc  nul,vpying ITas tllerefore a 
\-t>r!. chon.p mrt,hotl of achieving pootl ~.rsnlts ( 8i\-c11 snital>le ronntry ) ; ~ t  snlal1 cost, ~t nras 
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a t  its best, in open plains or in hills free from thick jungle. I t  did not give such satisfactory 
results in jungle country where visibility from t.he ground was restricted and i t  is probable 
tha t  i t  could with advantage have been superseder1 by a,ir survey prior to the war in largo 
arew of eastern India antl Burma. Such a change involving as i t  would have a complete 
re-training of numerous personnel, could however, only have been effected gradually. 

8.  Revision of Surveys.-The 1905 Survey Committee envisaged the completion of 
the original programme of Modern Surveys in 25 years and its revision a t  regular 25 yearly 
intervals thereafter. Owing to retrenchment ant1 for other causes the original programme 
was only nbolit three quarters finished on the outbreak of war in 1939, antl vcry little revision 
of areas surveyetl since 1905 had been carried out. This meant that  in 1939 about 400,000 
square miles of India, though for the most part  mapped a t  about the 1 inch to a mile scale. 
a t  some time, had maps which were not less than 35 years old ( and many were twice as old 
as this ) and were printed in one or a t  the most two colours and were uncontoured. 

I n  the remainder of India which had been covered by n~oclern surveys, thc maps in 
many areas were very seriously in need of revision. 

9. Other Surveys.--One of the reasons for the slow progress of the original 1905 
programme was the increasing demand for larger scale surveys than 1-inch. In  Burma there 
wns a large programme of Forest Surveys on the scales of 2 inches and 4 inches to a mile, 
necessitatirlg the exclrrsive employmrnt of a full survey party for many years. I n  India 
there was n demnntl tbr large scale surveys of Cantonments, towns ( published in the form of 
town guide lnnps generally a t  n scale of about three inches to  the mile ), ant1 for roctangula- 
tion for irrigation projects. 

Shortly before the war there was a demand for a large scale map of the city of Lal~ore. 
This survey which was carried out with great precision was a t  the scale of 40 feet to the inch 
for the  lllore closely built up areas anrl a t  100 feet to the inch for the remaining area, and was 
published in 587 sheets. It is worthy of special notice as it was the first survey of its kind 
cal~iecl orit in India, but it has been followetl h\. demands for similar surveys of numerous 
othsr large cities. 

10. Geodetic Work.-As has been nottbtl in para 3-A above the main geodetic triangu-' 
lation grid covering the whole of India and Burma had beon co~npleted by the end of the  
ninoteenth century. During the period uncler consideration certain additional series were 
reqnired to strengthen tho work nnd 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 
gurvey was undertaken in the early years of the twentieth century 

One of the tasks of the Geodetic Branch was the pub1ic;rtion in pamphlet form of 
geodetic triangilla,tion data  ; and a series of such pamphlets covering t,he wholo of India and 
Burma was pul~lishecl. Except in a few areas tllcse t,riangl~li~tion ~~amphle t s  contained only 
geodetic rlat,a, i.o., data of points or stations fiserl as part of t,hc grodot.ic framework. Topo- 
graphicnl surrey parties had, however, fixed innumer;~t)le points ant1 st,ations throughout 
lntlir~ which were connect,ed by t~iang~rlntion to tho ma.in geotletic serie3. The atljustment 
of this topognphicnl triangulation to bring i t  into t,he closest :iccord with geotletic valum 
and its puhlicat,ion in the triangulat.ion pnmphlot,~ was very greatly in arrea.rs ; nnd by fa.1. 
the greater part the topogra,phica,l t,riangulation in Intlia only exists in manuscript form*. 

Financial stringency aqpecially after tho yoar 1932 let1 to co~nparat,ively little geodetic 
work being undertaken for nome t,imo prior to  1030. 

1 1 .  I932 Retrenchment.-rn 1932 consequent on the. worltl slnmp in trntle heavy 
retrenchment was carrier1 out in the Survey of India and the nn~nber  of Circles, Survey Parties 
and Drawing Offices was greatly retlncetl. The Central Circle was aholishetl, its work being 
carried on in n motlifiecl form by 11 topographical survop party working under the Geodetic 
Branch. Thn Southern Circle ant1 Rnrnia Circle wcre abolished nnd their work was carried 
on by indepentlent survey partie8 working directly uncler the Survoyor (hneral. 

One unfortunate trsult of  t l ~ ~ v  work hr~big III  nrrrnm wns that on the s e p n m t i ~ ~ n  of Hurmn from Inrlia thv 
r,n+nnl mnnusrrlpt topngmphiral dntn wne trnnqrrrrrd to Burma and wnu l o ~ t  dur~ng the occupation of Burma by thr 
.lnpnem. Thin 10- r~prrwnted the p n t c r  pnrt o r 5 0  yeam lopngraphirnl trinngulntion work. 



SURVEY AN 1) M A P P I N G  P O I , I C ~  Ci 

12. Map Publication.-The Survey Committet: of 1905 recomnienrled tha t  certain 
&ndard series of maps should be produced and maintained by the Survey of India. T,ater 

additions were m;xtle, for various reasons, to those recommetlded. : I I I ~  a t  the n u t h r e ~ k  of war 
the series maintained b~ the Survey of India we~,e :- 

( n ) Topographical Maps- 
( i ) The "1-inch series" on the scale of I inell t o  a mile. This except RR 

noted in pa.ra 4 ahox-e was t o  cover t,he whole of India. 
( ii ) The ' '  i.-inch series" on the scale of 1 inch to 2 miles. This was to  be 

colilpiled from 1 inch sheets in areas for survey on t,his scale. I n  other 
areas it was to be produced from original ;-inch surveys. 

( jii ) The .'$-inch series" on the  sc:l.le of I inch to 4 miles. 'I'his was to be 
compiletl from larger scale maps except in certain areas such as the 
higher Hi~nala\-as and the lntliall 1)esn.t ~vllere +-inch was t,he largest 
scnle of snrvey a~ithorizetl. 

( i ) The " Iridia and Acljacc!~il Countries se~ies"  on the scale of I!Million or 
1 .Old  iilchcs to 16 miles. 

( ii ) The "Carte Inter~~ntionale tlu Montle" series 011 l /M sc;~le. 
( iii ) Pro\-ince ]naps on 1/M or other scales. 
( i r  ) The "Southern Asia" series on 1,'ZM sca.le. 
( 1- ) Certain wall maps of India. and arlja.cent countries on va.rious scales. 

Shortly I)efore the outbreak of the 1939-War the "India and Adjacent Countries" 
series ( 1) )( i ) above hat1 heon abaiitloned in fa\-our of the "('arte Inter~~at~ionnle tlu Monde" 
series. 

The 1905 Committee envisaged the periodical revision of surveys of t,lie whole of India 
every 26 years. I n  addition to revision surveys, 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.IV.l).. 1)istrIct 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 edition of the niap has hitherto been published. - 

For some years 1)1*1or t o  l!):)!)  the lieeping of nearly id1 m a p  up-to-(late had become 
soriousl~- in arrears, tliol~gh a tleter~uined effort was rnatle in the years hhortlv before the war 
to bring the :-inch series up-to-date. This n.orli hat1 howcver not been co~npleted when the  
war broke out in 1! )39 ;  ant1 it nas  becoming apparent that the lieeping up-to-date of all the  
throe series of topographic~l maps. 1.e.. the one inch. -inch ant1 :-inch series \ \as  begoncl the 
capacity of the Department 

13. P e r ~ o n n e l . ~ i n c e  1!)05 t,he field nnd tlra.wing sta.W of thc  Srlrve). of [nrlia has 
been orga.nized in the following Services a.ntl gradex :- 

( (I  ) ('loas 1 8o~vicc.-This was 11ntil Angnst 1947 a, S(~cret:u>- of St,ato's Service. 
Prior to 1932 tlirc.ct rec~rnit~mrnt to tlia (!I:~ss I Scr\.ice was from officers of 
the regular army in thc l~rolmrtion of :l 1ioy;i.l Engineers ( British Service ) 
to one Tntlian Arn~y  officer. On t,he wtlopt,ion of t,he policy of Intlia,nization 
as there was t,llen no Corps of Intlian Engincars, the vacancies for Indian 
Army oflicers ware a.llot,tetl to 1ndia.n~. TJa.ter, on the formati011 of t,he 
(:orpsnf Tndian Engineers shortly before the wiir it was tlcciderl to limit t l~r:  
recrnitment of Tndian Army officers to inambers of t,Iiis Corps, ns such officers 
ha.\-e n hct,ter mat,henia.t,ical a.nd technical baclrgound than those from other 
Arms. No Royal Engineer officers ha\-c heen appointed to perrnnnelit l>osts 
in t.hc Survey of Tndia. since 1938.  

A proportion of posts in tho Class I Ser~icc. has since 1905 been reserved for 
those p romot~d  from the Class I1 Service. The nnmher of posts has varied 
and in 1930-32 before the retrenchment was 13. 



SURVEY AND MAPPING POLlCY 

The main funotion of the Clms I Service is to fill the exeoutive and administra- 
tive posts. New entrants are graded as Assistant Superintendents during 
which time they are fully trained in as many branches of survey as possible. 
When (1 vacancy occurs and they are considered tit they are promoted to 
the  grade of n S~iperintenclent with charge of n Survey Party or the equivalent. 
Later, they are eligible for prolnotion to t,he administrative posts of Director 
and Surveyor C:eneraI. 

('lass 1 I officers on l~romotion t o  (!lass I I ~ r t \ . r  ~lorrni~lly gone tlirect. into the 
grade of Sliperintentient. 

( b ) ( : b s  11 Service.-This Service has always been recruited in lndia by selection 
followed by a competitive examination. The lninimunl clualification for 
appearing before the selection board is a degree in ;\iIathematics or in Science 
with Mathematics. A prol)ortion of the posts in the Class IT Service is 
reserved for promotion from lower grades. 

h1lembel.s of the ('lass I1 Service are tlesigiiatc.cl as Extra Assistant Superin- 
tendents ant1 (lo inclivitluitl surve? worlr xuch as triangulation and other 
instriimental obser\-atioli work in their yoling days and later take charge 
of camps and sections in drawing offices. 

( (. ) (fpper Subordi,iate Serwice.-( This nanie is to Ije cl~nl:ged ;ll i t l  in future r1ie111- 
bers of bhis cadre will he calletl Topographic:~l S11rveyoi.s Oratle 1. l'hey 
form part, of t.he Class 111 Service ).  

'I'liis Service requires a mini~nuni educational yualiticatioll of lntorn~ecliate 
with Matlieniatics. I ts  function is to  l~rovide skilled indiviclual workers and 
its members carry out the bulk of triangulation ant1 similar worlr. Later, 
exlwriencetl U p p r  Subortlinate Service o f i ce r~  a1.o placetl in charge of small 
camps ant1 tlrnaing oRice sections. 

( d ) I m ~ r  Buhorrlinnt~ Srrllicr. -( NOH to t)c know11 ils the ('lass I11 Hervice ). 
, No minim!lm education is required for entry into this Service hut preference 

is given to cnnditlates who are Matriculates. This Service is user1 for travers- 
ing. plane-table and air surveying, fair-clrawilig and w ~ r l i  of s similar 
tleclcription, and provirles the great majorit!. of technical personnel in the 
I)epartmer~t. 



THE POST-WAR POSITION 

14. Effects of the War.-'rile Surve?. ol' l~~c l i a  is a civil cle])w~~t,rnerll i t r ~ t l  fin it t,llc. 
second worlcl Jvar \\.;IS hot11 a.11 interruption ant1 a. eligrcssio~l. 5 orn~al  civil activities practi - 
tally ceased antl the whole effort of the Oepartnlcnt, was tlirected towa,rtls war worl;. A larpc. 

part of the staff was ~uobilizetl nncl formed the bfic'lil~one of tllc Military Snr\,c?- Service in 
I'e1,sia.. Irfic, ant1 late1 t,he South-East Asia (lomma~ltl. 

It is not t.he 1)urpose of t,liis paper t,o deal \\-it11 \ v ; ~ t .  acti\,it ips \vlliot~ will he clescribcrl 
else\vllcre : ccrt,a,in ovents (luring tlle war are hol\-r\.el. likely to Ilave a lasting cffvrt on t,lle 
3)epn.rt.rncnt i1.11d are \vort,ll rrco~.tling. They a~.c--- 

( r r  ) The rno1.e of the I~eaclqnartc~rs of thc, Stu.\-eyor (iencval fronl C'alanttn to  Dellli. 
in 1940. 

( 1, ) 'L'he move of t,lle 1)ir ectol,i~tc of'hlul) I'nblicatioll fi.oln Clalcutta to Hi\tI~i\)itrkala, 
Ijellra 1)iin in I!)4:I to ne\v b~~ildings.  These \\-ere largely oq~ri])pecl wit11 
plant sent out I)>. t l ~ e  M:ar Oflice t,o nnal~lc the Surrey I)epartn~c.nt t,o act  
as the base for niap product,ioil tor mi1ita.r~ forces in South-East .\sia. 

( c ) 'rile fornlat,ion of the R.Ii1ita.r~ Sur\-e>- Srr.vice wllicl~ is liltely to he retained as 
i~ permanent mea.sure 11y the 1)efenc.r I )epart,inent for t>hc post-\\-ill. Army, 
t l ~ u s  relie\ring t,lle Srirvcy of I ~ l d i : ~  of S ~ I I I ~  of its 1)1.(*-\var nlilitar!. 1.espon~i- 
Idities. 

Ro~ne or the ot,her effects of t.11~: war were-- 

( i ) 'I'lle c-o~nplete cxl~allstio~l of s t ~ c . l i ~  of' Inilny sti~ll(lit~.(l S I I I . ~ ~ ? .  of lndiil I ~ I ~ L ~ S .  
( i i  ) 'I'lle cleaning off of nliln!. negat,i\.c.s i111tl ~ ) l i~ te s  ti0111 \vllirl~ 1.epri11ts wollld have 

been nlatlt? \\.itllout ~,Ilot~og~~iil)h>.. o\r.illg to ~ I I P  111ates ant1 nt-gative g1as.e~ 
I~eing require11 for militi~ry I , I I I ,~ ) (>SPS.  

( i i i  ) 'I'l~e retlnct,ion in tl~c: ~ l u n l l ) c ~  of c-olol~~,s 11sc~1 irt p r i l ~ t ~ i ~ ~ g  to])og~.iil>l~i~al maps. 
This has ~,c?sl~lted in nla.ny of t,lle sllrets nna- in st80cli being printed in ortljr 
two or tllree COIOIII.S instead of t,llr eight or nlorc risetl pre-war. 

I)rn.inp t l ~ c  \var 1)ri~c:t.icalI!. 1 1 0  ne\v tol>ogral~l~ic*itl sur\.eys \\.ere made in 111tlin i111c1 
11t\.l~Il!. n.iij. ~,r\.ision of sta11(1:tr(l 11la.1)~ \\.;IS (*a~,rie(I ollt. 'I'lle protlnctio~l of rr\.isetl etlit,ions 
of I ~ ~ L J ) S  fi.onl (sxtra-de11artrnc1ltn.l informntiou also fi:ll Ilc-i~vily into arrears. 

1 5 .  New Trends and Demands for surveys since t h e  end of the war.- 

( i ) The pla,nning of' nlllnel,olls do\.elol~mc~lt 11rojert.s i l l  Inclia since the close of 
I~ostilities has resnltetl in a coml)lrt,r change ill  the txpe of demantls made 
on the Sur\,ey of Inclia. The irri#;r.t,ion, hytlro-el(actric and other projects. 
\vl~ic.ll art: ~)roposetl all ~nequire very p~,ecisc surveys not only of reser\,oir 
and tiam sites, but also of the often very axtensivc a.lbeas proposed for i r 1 . i ~ -  
t,ion. to enablr canals. etc.. to I)e ln,itl out. 

Indust~rializil.tion has led t80 numerous tle~n;t~ltls for large scale sunre>-s of 
inil)ortnnt cities : ant1 t ' l~e ~ ,e~lamil . t , io~~ of \\;nst,c! Iantl for g~,o\ving Inol.cb ti)od 
nlr~st nlso l)r I>i~sc!tl on :~c,ol~riil;ely r o ~ l t , o ~ ~ r ~ d  sllrve>.s. 

( i i  ) 'I'l~t: ~,ecotn~nrncl;~t.ions of ( I I ~  1'a.y ( ' on~~n i s s io~ l  \rill increase enor1nou81~- tile 
1)ay of lo\vcr 1)aitl \vorlie~,s il.tl(l  \rill a(I(1 vrry IIILICII t.0 t.lie cost of plane-t,able 
surveys t1.11tl ficlrlwo~~lc ~e~~c!~. i~ . l l> . .  0ffsett)ing this. tht! wnr gave a great 
inll)ot,lrs to tllc: tlcvelol~nle~~t of air s~n.ve>. : i1.11d ue\v cameras and ploltir~g 
rquipnlent are no\v on t,he rnnrltet \vhicll will enable air survey to beco~ne a. 
~nucll more efficient mct,llotl tllan it ever was in t,he past. I t  is safe therefore 
t,o ~wr(licf that ~n l~c l i  \ \ ' ~ ~ . l i  (lone i l l  tltr 1)ast I I ~  t.l~c. gl.or~nd survevor working 





Sur\.cS. of' lll& ,\r:rs reql~il,ed to meet, the actirities otrtlinetl ill tllc previous pa r~ tg r i~p l~  811d 
scheme mas put up for exl)ansion of the tlepartmcntal field ant1 drawir~g stnff which was 
approvctl in August I!)46. This restored the strength of tthe .Department to approxi- 
mately w I I ; ~ ~  i t  bcfOl.p the retrenchment, i l l  l!)32. Since Allgust. 1946 xmdl n~nandmc.~rts 
il~ci.ea,sing t,l~is establisllllle~lt, furt,lrer ]lave I)ren sanctiolletl. 

, I , Ile exparl.sio11 of' 1!)4(i for six I )ircctorates. l?hese incl~rt lctl the. I )irectol.;~tcs 

of hJap Pul~lication ant1 t,llc* Geoclet,ic Bril.ncl~. i111t1 four regional .L)irectorntes. nitnrc?l~.. Frontier, 
('clitral. F;tstern a11i1 Solltllern Circles. 7'11e c~ofltill~lnnc~ of the teln])o~~nr? Militilr). C'il.cle 
.I.)irectorate was ;t.lso st~l~ctionetl on t11c.contlitiou that  the C,'ent1.;11 ('irclc sllor~ltl Ile Itept in 
J~eyance .  The topog~,;ll~lric.;tl \vork of tlte ('c:1111.i1l ('il,cltt is I)c.inn carrietl o t ~ t  I,!. thv (:aodrtir 
R~.i~.r~clr. 

r , I l rc . sc~  six I)i~~c!cto~.;ttcs welch to i ~ c l l l ~ i ~ ~ i s t ~ l .  l ive? (Il.il\vi~tg offices i r l r ( 1  t.\vellt>.-forl~. field 
-~11r\~ey parties, in i~cl(litio11 to certain s~,ecialist ~)al.ties foi (:cotletic or (4t.opllysic:nl work. 

T l ~ e  Director, hlilit;tl.>. (:ircle continues to  I)e t.11~ l)i~.c.ctor of Snrvc?.. Indi;~ ( 'on~rnand, 
and is in charge of t,l~c. R1ilit.it1.y Sur\-ey Serricr. 

18.  Developments in Air Survey.-l)urilrg t , l l ~  last few ),ears verJr grc!at ;trlv;~nces 
ha,ve heell I I ~ ; L ( ~ ( -  in a i l  s\n,\-?>. I src :11xo ])al.it I ;) ( i i  ) 1. These r~( l~~i l . l I~es  a.rA 1 1 1 i I i l l l ~  ill t.n.0 

( 1 ) L 4 ~ ~  jl ,~l)ro\ .(-~~~ctt t  ill the tlnsig~r of i~ i r  c:iLllrrr;ts ulttl 1c:llses 011i~l)li11g 11;trgcx pl~oto- 
~ a p h s  to I)e usetl, thus reilr~cinp \\.or6 ;lutl i~llproving a,ce~~rae>- [ I > -  covering 
a given area on a. given scale hy fe\vcr l)l~otogritl)hs. 

( 2 ) (:reat ;ttl\-ancos in the tlesign of nrir.cl~inc.s fol. tlil.ec4 ~)lol,t,illg of  naps from 
air ~)hotogla,l)l~s. These plott,ing z.mtc.ltincs enable accurat,oly c.ontonrec1 
111n1)s to 1)o plot,terl from plrotog~al)hs wit11 n ~nillirnum of grountl c:ontrol. 

I ~ t c l i i t .  11:r.s 11ot up-to-clatr. rr~etl ~) lo t . t . i~~g I I I : I ~ ~ I ~ I I ~ : S  f'or air sru.1-cy rnaillly for t , ~ \ ~ o  reasons :- 

( ( I  ) l nitial oxl)c?~lsc! 1)l.ior to t i ~ ( ?  \v;rr. f i l l ; ~ l l t ' i i ~ ~  s t l~ i l~g t? r~c~~~  l*e(I11(*(~(1 exl)(?r~(Iit,r~re on 
snrvcr). to :I. ~ni~lirnnm. 

( 1) ) ' ~ ' I I o  ir.v:~il;rbilit~~. of cheap 1al)oul. I~c~t,ll of sur\reyol,s allel t,lleir sclt~atls. . 'L'his 
1.etluced t,he field in \vllich air survey corlld con~pete ecollo~nir.a.ll~. wit11 
~q,ound srrrrcj- or il coml,inat ion of' a.ir and gro1111(1 S I I ~ \ . C ~ .  

r 7 I l ~ c :  I IS~!  of l)lotti~rp macl~illes fol ~~~et l i r ln l  ant1 large scale, siuroy \vo& sllo~rltl enable 
;I. co11sitler;thly I)ct.t.r~. out,pr~t t,o be obt,ained t,lran 1,y pre-1va.r methods, ant1 a t  Ic>ss cost. I t  
11tr.s ttllc? fill.tlrer i~dvantagc that \rorIt carrietl orrt I)y one operator or agency c i ~ ~ r  reatlily t)e 
checke(l I)!- anot,l~e~. o p e r a t , ~ ~  or ngcncJ. provided lvit11 t,he right, nrachines. ?'he possibility 
of this rigor011~ C I I P C ~  of il.lIJr ])ilrt of tll(: \v01'1~ \Ir0llld 1)e an illlpol'ti~nt f'ilctol. in ensuring 
nc.cnl,;~te i~csults fronr \vorlt tlonr 011 col~tract. 

19. Use of Air Survey in the  future.--'l'l~c cno~~cl~tsiorls i ~ r  ( . I I I S  l)~,cvior~s ~ ~ i ~ r ; r . g ~ . ; ~ l ~ l r  
i~rclici~le, t l~at .  :ti]. SIII.\.(.). i.: likcbl>- lo I)r rlruch 1nol.r imj)ortarlt i ~ r  t,hc futurc* t l ~ i ~ ~ r  il 11;ls beell 
ill t.li(b 11:lst. :11i{I i t  scrlns ~~r,ok):tl~l(> that tllc fi)llo\vingi~re t.11~ lines on \vlliclr i t  \ \ . i l l  tl(t\-rlol) :- 

( r r  ) ' 1 ' 11~ .  ~~unx>l~;tsr~ of' ;I I)iItttbI'>. of' ;luto-plol-l.ing  nilc chinos ir.ntl t11ei1 csst;~l)lishmc!rlt. 
i l l  sr)nrc ccntlxl st;ttiol~ \vlrnr(: t l ~ r y  woriltl he a\-a.ilat)le 11ot o~lly f01. the 
sr~l.vc!). \\-(II.I< of 1 Ite I)(!l)ill~l,~~~t'~rl I)r~t also caould checlr nil sul.\.o>. ~ - o ~ . l ;  I I J ~  
O I I  tsiclo i t ~ ~ c r ~ ~ ~ i t ~ , s .  

c- 

( 1, ) I~)c*~~c.;r.sctl IISC of :lit ,  strrvoy o ~ .  of :I t*olrll)i~lnt.iol~ of'fi.irit~~tl gl,ounel s111.\~t!).fortu1)0- 
gri~,l)lrica,l s111,voy ancl rovisio~l. It is impossible to gellcralize on the relati\-t. 
(lost. 01' t l ~ c  t.\vo nrt\tl~ods i ~ s  so n~rrclr tle1)erltls o n  tlrc acrossihilit,~. ant1 suit- 
; t l ) i l i l ) -  of' tllt. ;tlnCiI foi gr~otr~rtl sr~r\.c)- :111tl a.ir ~ ) l ro togr i~o l~~ . .  \\.it,Ir tlrc large 
i~rc~l.oi~scs in \v;~gos of ,i (r11iol. sl :I H' now I~eing i~ltrodncet l tall(. c-ost of grourltl 
srll,\.Cy \v i l l  111'o~)ill~ly illcl.r~.sc gl'('ilfI>. ~ o l l l l ) r ? r ~ ~ ~  \ ~ i t ] l  i1.k sllrve>. itlld i t  is 
l~~,ol ) ;~l ) le  t,l~n.l, thr  I;~ttc.l lvil l  I)(, t.11~ Inorr economical rnctllotl fhr topo- 
g~.irl~lric:~l \vor.l< on sc:rllrs of' I i r r c . l t  to n ~nilt! iultl lai-gcr. 

( (. ) 'I'l~r Ictt,il~g out of' \\-or.l< O I I  col111,:lcl to or~tsitl(s irgcl~cic?~ \\,lto ~vo~rltl I I O ~  o11l.y 
I I I I I ~ I ~ ~  l i lk t '  ilil. ~IItOto$lill)I~>. I ) I I (  \\-ollltl A ~ S O  c.olrll)ilr t l l c !  nlill)s. S I I C ~ I  ( ' o n t i ' ~ ~ t  



wol'li ~vould be tl, new depa. r t~~re  for t,he Survey of In(lii~ 1)ut \YOII I ( I  I~ave 
iac~rt.i~in ;~d\-antage~,  such as--- 

( i ) 'I'he elimination of the great fluctuations ill the strength of personriel of 
the Ilepartment ( \r.it,h tho co~lseqr~ent necessity for dispersal of trained 
n h f f  and t,heir recrnit,nlent and t,raining again later ) which have been 
;L feat,ure of the past, consequent. on periods of alternating prosperity 
and financial st,ringency.' 

( i i  ) 'I'lle possibility of rnltlerti~king greatly enlarged programnles of essential 
sul-veysat short notice n-ithout necessarily curtailing rout,ine work, and 
without incurring tl ~.)ormanent l i~bi l i t~y in upkeel) of il.tltlit~ionnl staff 
and equipment,. 

If air survt:!, work were to  ba let out on contract it coulcl only be satisfactorily done 
tvert! this 1)epnrtment in a posit,ion to check i t -  see ( (1 ) abo\,c. Such work on conbract would 
a.1~0 always recl~~irr  the assista.nce tuntl co-operation of this Department in the provision of 
gsolmd control nntl in the essential grountl \rork such as obtaining na.mss, fixing t)ountlaries, 
etc., a.nd tho o1)taining of detail not avniln~l)le! from air photogra.phs. 



AFTER PARTITION 

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

Areas.-After Partition the  areas and state of SII~VO!. in the U I ~ ~ O I I  of l ~ ~ d i a  will ho 
approximately as n n d r ~  -- 

Area unsr~r\,eyet l :\rea surveyed Area surveyed 
(11. surveyed pi.ior to I 90.5 1905-2 1 nftw 1921 

British 11idia . . 60,750 scl. m.  25tj,lH0 "1 111. 354:700 sq. nl. 
States . . 119,990 sq. 111. 82,570 scl. m. 296,930 sq. ni. 

-- 
Total . . lSO.740 scl m .  :43H.750 scl. 111. fi5l.630 sq. m. 

.- - - - 

'Cotal area . . . . 1,171,120 sq. 111. 

21. Topographical Surveys in the Union of India.- 
( (, ) C'ompletion of wiginul programme of I-incA surveys.-- Bss~uliiiig il tiorma1 

sun-ey party using standard pre-war ground survey metliotlh does on an  
average 4,000 sq. lniles of new survey a season. then to colnplete by 
these methods the 180,740 sq. miles of area remaining worllrl take 9 survey 
parties about 6 years or 45 party/years. 

( 1) ) Revision of 1-inch su~veys.-Assuming that  a nornlal survey party revises a n  
average of 5,000 sq. miles of 1-inch survey in a seaRon by prr-war plant.-table 
mrvcy tnethds then the  total number of parties required to revise 1.171,120 
sq. miles in 25 gears will be approximately 6 This number of parties would 
therefore be required permanently f o ~  revision if it were to ho effected every 
25 years. 

22. Map Maintenance.-The table below gives the approxilnate numbers of maps of 
va.rions kinds which would have to Ile maintained if the pre-war policy arere (wried on :- 

TOPOGRAPHICAL 
I -inch . . . . . . 
:-inch ( Primary ) . . . . 
f-inch . . . . . . 

C;EOGRAPHICAL 
I/M Carte Ti l tern~t to~~alc  . . 
1 /2RI Southern Asia Series . . 
General Maps of India . . 

( 4  KNERAL A N D  SPECXAI, 
l / M  Province Maps . . . . 
Crllidc Maps . . . . 
Mancx~r~vre nntl R ~ t l i u s  Maps . . 
Miscellaneous 
I /M Aero Charts :rntl Minc. Maps 
Minc. Military Maps . . 
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It is estimatml tellat about 400 t lrafts~nel~ \\onltl bt: l.ecluirerl for the above work. As  
80 is the largest manageable size of 1)rawing office tllis \\oultl nioilii 5 I)ril\ving offices. 

TI& ~naintonanre would consist of compiling such maps i ~ s  ar? made from other maps 
( r t~ ther  than from surveys ) : and of the  Ireeping up-to-date from extra-departmental sources 
of maps produced from tlepartmental surveys. I t  would not itlcludr any survey work, or 
the fair drawing of sheets from new surreys ~s such work is undertalcen by field parties. 

I t  shorlld also he borne in mind that  the special mapping needs of the arcrmy may be 
considerably Inore than can be met by the Military Survey Service. 811ch ostlra work as the  
army may require will have to be nnet by the civil department. The allowance of 152 miscel- 
laneous Military maps mag pl-ove inarlequate as no special 1,rorision has been made fdr' 
1'25.000 mapping for the  army. 

23. Project and other surveys.-As noted in para 15( i ) there has since the close of 
ho~t~ilities bmn a very great demand for surveys for rlerelopment projects, cit,ies, etc. 

In  terms of years worli for an  n\.erage sIrr\,ey party the l~resent position ill t,he Union 
of India is approsinlately as follows :-- 

( i ) Projcrts Sol. i~,riflretion n ~ t d  incl~rstricel ~ I P o ~ P ~ o ~ I ~ I ~ ~ ~ I I ~  -- 

Part!~/  J'eccrs 

Srl~nero~ls  otlrei. projects are u ~ ~ t l e r  co~lsideration ant1 many inore 
am likel!. to \,o sanctioned in thv neatn future. 

from other towns. 
'L'otal IIO\V foreseen tlnn~i~litls for I'rojc,c.l 

i~ntl Tonn S11rveys . . . . 
Ti1 otlier wortls tl~t!rc? is cont,i~lrious work for 1 0  surrey perties for nver eight ).ears 

a b e d y  ,sanctioned or likel!. to I,o sa,nctioneci. Nrunerorts other enquiries h i ~ r e  been received 
bu t  discoilraged as there was no likolihoorl of its heing posnihla t,o nndertwlre, ally further 
~ornmit~ments wit,hin ;I ~.easo~ltll)le t,ilne. 

24. Summary of Survey Requirements-Fron~ par;rw % I  to 23 tltr tnt,al ]>resent. 
roqil i~-~ments in (Irnwing offices t m l  survey pnrties nlay be srnnntarizetl :- 

( I ) l ) ~ i ~ \ v ~ r i g O ~ c e s f o i c ~ i r r ~ y i ~ l g o ~ ~ t  stnnciartl 
routine work . . . . . . ) 

( ii ) St t rve~ pnrties for reviston of tn l )opi~-  
~'hicnl maps . . . . . . (i 

( h ) ~ o t r - ~ r c t c r t ~ ~ t t ! l  dvtrlnt~cin. ?'/e I./!// FP~I~'.S' 
C'omplpt ion of topogrtlphicnl j ) r n g ~ ~ n ~ t n t -  . . 45 

Projects ; I I I I ~  tnsrll sr~l.s~oys sat~otionetl 01. 

~)rnhii 1,11. . . . . . . H 3 

., I I~is rrpresnltu \I orli 1'111. I :! rllrvry 1)nrtims fnt- tlhnrlt 1 0  yrn1.4 01. 26 j~artirs for 5 years. 



In  the abo\.c: ci~lcula~tions no account has been takon ofclematlds for larger sctlle surveys 
than one inch for n ~ i l i t , ~ r y  purposes. Furt,her, as l~rojects a . 1 ~  completetl others are likely to  
he taken up. anrl the cle~na.nds for prrtsise large scale sru-veys of towns is likely to he more 
insistent ;ts indust,ry del-rlol~s ancl toarn planning inclea.ses ill in11)ortance. 

Tt shoultl he notetl that the nborc sllows only the 1)eruonnel recluirerl for cl~swing and 
survey work. It takes no ;~c,c.oant of ~,rr<nnnel r.ec111irrtl for the O ~ I I P I *  activities of the 
~ e ~ ~ a ; . t m c n t ,  surh as :-- 

( rc ) Ad~ninistrat~ion . 
( 6 ) (+eodet,ic antl Geophysic*i~I \\-orli i~11(1 ( 'o~nl)~~t i l l  ions. 
( c ) ITpl<eel) of tecl~nicnl i.ecordh. 
( d ) hIap si~les. 
( P ) Stores. 

25, Establishments and Personnel available.- i\gili~l,t tll(1 i~bove estinlated requue- 
lnellts in per sonllcl we \\rill no\\ cnrl.;i(ln. tllr ,~c t  ual strengtl~ of the various grades nntl cla8sex 
of personnel no\\- i l l  the I)~l>artment.  

The IR4B-45 estal)lisluments were \\-orlietl out to l~rovide for the whole of India, so it 
migl~t at  fi~,st sight I)r nssrrnlorl t l ~ a t  with secession of 1'aliista.n ernbracing an  area equal to  
about one clua,rter of the total area of the. Intlian Pe~iinsula the cadres sanctioned in IY46-47 
would be retlncetl I)y a.n equivalent amount. This is by no ~neans  the case and t,lle recent 
very heavy tleninntls on t,he Survey of India have indicated t,hat the 1941;-47 ca.dre n-oulcl 
have been illacleclua,t~e had India remained untlividetl. 

Table A below gives the ~iumbers act.uall\ al)l,ointtxtl to t l ~ e  vnrions grcttleq after 
cledncting tllo.;e \vho Iln.ve pone to Pakistan. 

C!ASS 1 
Surveyor General 
Dy. Surveyor General 
Directors 
Dy. Directors 
Supdts. 
Anst. Suptlts. 

TABLE X 
2 

Si~.nctionetl 
c a h e  

1946--45 

:I 4 

SII bs tant i~el j -  1)eficiencies 
appointed 01. surpluse.s 

1 A A n g ~ ~ s t  '45 over col. 2 

('LASS 111 ( Fixed rstrrbs. ) 
Surveyors ( Topo. U~.arlc 1 ) . . !I5 25 - ( i n  
Drnfts~nen ( I1 \)I>. ) . . 15 11' - :+ 
s~ir\-oyors ( 11 T)II .  Field ) . . 40 2!1 - 1 1  

I .  I I t I :  I 3ln.y 1'147 I t i  ,411g. 1947 

CLASS IIT ( lTtl;fi.~:ed Estob.) 
( Trained pelwott,n~l on,l!/ ) 
Surveyors ( Topo. Grad0 I1 ) 

( Topograpliic~l A ~ s i s t ~ . n t s  ) . . . . . 8 0  63 
S~iurveyors ( (:ro~~ntl a.ntl Ail. ) 416 283 266 168 
Drafhmen . . 285 251 :3 f i  6 278 

,. . - ~- . . ~ 

* Includrn I5 Ilriti~h hli l it~ry ORiurrs who may opt. . to retire. wvrrt to Iiritirll Rrrvicc or t,r;~nnfrr to Pnkietcrll. 
Ono hl thrm i~ OII mi l i tnq duty and n~lotllcr I I I I  ~lrputntion in 1411rmn. 
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TABLE B.-Drawing 0fice-s. Field Parties ccnd Scien,ti$c Pa.rties. 

Drawing Topogra- Projects Training Scientific 
Offices phical Pnrties Partieh Parties Total 

Partieh 
Jan.  lU:+l . . ( i  I 4 I . . : + I I t  24 + 1 det. 
Sept. 1939. . 4 s 2 1)etaclt- . . 2 14 + 2 tlet. 

ments 
May 1!)4'i . . I 1 10 2 1 19 

Jan.  l9:jl . . I 0 .  :{ :j . 5 :{ . 6 . . 28 

May 1947 . . 1 . . :; . 2 I . (i  4 . ,i 2 I 

26. Class I Service.-E'ro~n the ahove it will be seen tltat tlie po3itiotr ill tho ('luss I 
Service is very serious. Of the 16 British Military officers of the ('lass I Service nt least two 
will p~obablg  retire, a t  least two are likely to go to Pakistan, one is on deputation to Burma 
which will last for over two pears more, and one is still on military tluty ex-India. This 
means that  the ~naximum number of these officers on whose services 111tlin can connt is ten 
hut the  number will probably be considerablj, less. 

This will have the effect of increasing the cleticiencies in the Cli~ss I ('atlre to o\.ei. tlie 
4hho11.n in table A out of a n  ass~imetl establishment of fi4. 

Tlie only wag to  rernetly deficiencies in the grade of' Superintc~~tlent nrltl ;~l)ovc! is I I ~  
promotion by selection from t,lie Class I1 Service, pending t,he apl~oint,tnent ant1 training of 
direct recruits to Class I .  Suc l~  direct recruitment cannot, however. relievr the shortage of 
~ ~ p e r i n t e n d e n t s  for a minimum of about 8 years as that. is the time which will he required 
for t,hr. direct, recruits to train ant1 acquire sufficient experience to tit then1 for Snl)el.intenrlents 
charges. 

27. Class I1 and Topographical Surveyors Grade I (late Upper Subordinate Service).- 
There is a. serious shortage of t,hese but, the position is not so serious as might appear from the 
above tables, as the 1)opartlnent has abor~t  80 t,rained topographical srn.reyors Ciradc: I1 
( late Topographical Assistants ) and more are ~tntler training. 'rliene topograpl~ical ( Uracle 
I1 ) surTpeyors have the educational qualifications required for topographical surveyors ( :ratlo I 
and many have the educa,tional qualiftcations lbequired for the Class 11 Se~vice. They have 
]lad anywhere up to seven years practical survey experience either in the Surve~r of India or 
in Military Survey units, so many are fit for appointn~ent a t  once t,o vacancies in both the 
Class II Service ancl as Topograpliical surveyors Oracle I. All tha,t is required is t,he adaptu- 
tion or relaxation of certain rvles which will enable them t,o be appointed. 

The Topographical Surveyor [ see also para 1 3  ( c ) 1 has a very definite function in 
the Survey of India which will become increasingly important with the  progres8 of time. He 
is the  skilletl individual worker with enough education and atlaptahilitp t,o enable him to work 
independently with a. minimum of supervision. He is trained in sll branches of snrvejr worlr. 

From 1906 until the outbreak of war survey work was to  a large extent stereotyped 
and tlie bulk of the work was done by uneclucaterl personnel trained in only one branch of 
1 - survey work such as plane-tahle s u r r e K  travers~ng, etc. With the increasing variety of 
work which the Department is now called on to undertake and especially with the rlevelo1,- 
~ n e n t  of air survey: the surveyor without education ~ n t l  trainer1 only for one activity, will 

place increasingly to the topogral)hicaI surveyor. It will thc.refore Ile norcsnary to increase 
proportion of this type emproyed in future. 

28. Ground and Air surveyors and draftsmen. -The position as regards glound and 
air Yurveyors and draftsmen is also extremely uerious. Out of a total estimated immediate 
req~iiroment of nearly (j00 surveyors and draftsmen ( see paras A(;-35. 40-42 ) we have 



olily I (is all11 25s  re.spectivel>,. It t,akes al~pn)xinl;~tc+ly t \r o ycsars I~fi)rc. a surveyor can 
usefully IIC e~uployed on productive work. During this time he is given tield and drawing 
training ancl also receives training in air survey. After completion of t r a i n i ~ ~ g  his protluntive 
cap~~c i ty  improves over the course of the next ten years or so as he gain3 experience. 

r )~l r i~lp  t,wining it is found that  one i~~s t r i~c t ,o r  cannot :~tl\~antageorrnly instruct Inore 
t,hall ahout H plil~ils all11 (i is R 11et~te1 I I I I I I ~ ~ I ~ ~ .  I'rllrticaI (~on~idf!rations limit t,he size of 
t.r;lirling parties to ilbont 1 0 0  t,r;linc.c.s. ihcll sucll ti.ilil~i~~# 11n1-t~. t.hnmfore I I C ~ H  R ~ I J I I ~  Id 
I,n:llly good nurvcyors a8 in~truct~ors I~c!sitirs srlpcrvining otficern. These ni~rst. be fhund fl.o111 
ct.liiong- tlle \.or>. i~ i i~lcql~r t te  numl)ni,s nvailal~le for ~~rodr~c t ive  work and taking them away 
will serior~sly afi?ct or~tput  during the nest couplc~ 01' \.ears. This will here  t,o I)o aocqtcrrl 
if t.hc? S ~ ~ r \ . e y  of I~itlia is to he I~ror~ght hark to :I stato a,tieli i t  can meet its ohligat.ions. 

29. Future Policy.-J)i~r.i~rg tl~cb 11r.xt coul)l(, of >.ei~r,s at  ;In! ~wtcs the. nnrvry work 
~ i ~ ~ c l r ~ ~ t a l z ~ ~ ~ ~  \vill 01- rlt~tern~inrd ~ . a t l ~ c ~ r  I>? 11 Ililt is in~~netli;ltc.ly essrnti;~l and I)! I h ~ .  IVROIWCW 

At t,llc. en11 of' this time t,llc~e nia>. ht! sl~Hic'i(-ll t I ' I ! H ~ I I I - ( - ~ S  in J I R P R O I I I I I ~  to J)egin work 
~ysteniat,ic:;-llly i~c,c-o~-tling to sonlr 11olic-y to Ilr I:litl tlo\vn. 

M'lrii.1 tllis 11olicy sl~ould be 1111tl \ \ , I I ; I (  ~ )e i . son~~rl  will I)c recllrirt!rl to in~l~lenient i t  will 
I)e suggestetl in t.lw nest cha l~ t r~ , ,  b r~ t  in t11e ~iieantirnc: I-ertnin general c.ollc.lnsiorls r11~\1 he i ~ t  
once re~nhe(I in tl~c? light of onr re\'ie\v. 'lilies(: arc! : . . 

( ,, ) I I I I .  original tol~og~.:~l~llical survey heg1111 i l l  I!)OiS shoi~lcl I1tb I J I I S I I ~ C I  011 to roni- 
~~lotiorl a.i soon nx possil~le . I)rrt thcx ~ ) r o \  ision of 45 ])art> ,years eatJirnatd 
In 11ara 21( n ) for thin \vork is I~c>yo~ltl n~ai lable  rnsonrrc.s. Tf therefore the 
\~-ol.li is to 111: done in ;L 1~easo11~11)1(~ tinip the prt-war plane-table sllrve,y 
n~ethods must he abnntlo~ml. 

( /J ) 'I'11t. coml,lete ~,c?~-ision ot':111 I -i1lc11 lol)ographie~I mal)s onrc ill 23 yearb: ~~l.o~~osc!d 
I)!- the 1905 ( 'on~~nit ton \van ~)rohi~l)ly o\.ci. : ~ ~ n h i t i o ~ ~ s  for a cor~ntry \vit,li the 
eco~ioniic reso1ircc.s of I~i(ti.a, ant1 :I I~~rigcr. i n t e i ~ a l  is prol~ahly all t l ~ a t  is 
necessary or t.lia,t the count,ry (:;III ;~tf'o~.tl. Air N I I ~ \ . A ~  dluing the \\,w indi- 
ratcxl how estmmsly mpidl,v re\.isio~l of tol~ogral~l~ic~:il maps can I I V  11111ler- 
t,aken wl l~n  tl~ert) is real neccssit,v. 

( r ) ' l ' l ~ t e  I<eel)ilig nl)-to-[Iate of :-inch I I I ; I I I S  ;111(l s111aIler scale 111aps co~i~l~iI(xl  Ii.o~il 
tlicm. sllo~~ltl ha\.(. ~~r ior i t j .  ovc:~ t I I I .  1.1,1.1.ection of Ia~.ger scalc: I I ~ ~ L I I S  011 1.0 - 
iss~lc!. 

( d ) 1'1,ovision fill. tllc. ~llr t le~.t t~lt i~~g of I ; I I . ~ ~ I .  scale 1 I I A I I  I -in(:ll ant1 of projvc.t. sul.\.oys 
will alwnys I ~ n \ , n  to I>(! matlr I)\. the Sur\.cy of lndiu. 11ut~ sho~~l t l  tllo prcr.wnt 
tlemnnd for s ~ l c l ~  \vorlz persist. 01. glow it will bo for con side ratio^^ whether 
~ u ' i v : ~  tc enterprise shoultl not 111. encon~,a,getl to put, itself in n po.sition whcre 
it can nndertakc. contracts f o ~  i ~ i r  survey worli for Covrrnmerlt. Air sllrvey 
is nir~cll Ino1.c. s~~ i t ah la  than p~.orllitl slir\,ey for let,t,ing o ~ i t  on ront.rnct8. ;IS i t  
is s ~ ~ s ( - n l ~ t i I ) I ~  of far riiorc rigill ~ I~cu~ l i .  

( c ) I ~ltcnsivc t,~.t~,ining of' Inore pc~i~sonnel t1.11cl i~lstn,lli~,tio~i as soon as I ~ o ~ ~ i J ~ l e  of 
plot,tiilg ~~iachiiies ill.(:   no st. ~ugen t  ~iecc!ssit~ies. 

( ,f' ) Air p l i o t o g ~ . ~ p l ~ ~ .  will I)(! t!ssent,inI in ~ I I ~ ~ I I ~ A  for a g rmt  part of' t,he work of the  
S11rve~. of Tndia.. t1nd nrrang(-)nielits will have to be made whereh.~ a mgulet 
nupply of ~ ~ l ~ o t o g ~ . t i l ~ l ~ s  of tlle right ~ ~ n n l i t y  is ohtrainable. as a rncltter of 
ron trine. 
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all corrections which had been recorded in t,he " offim copy " of the sheet were incorporaw 
in tho new edition. This meant that  the plates and negatives used for the previous edition 
would probably have been unusable, so there was no point in keeping them. As a result', 
whenever a new issue of a map was brought out, not only had draftsmen to  be employed on 
altering the originals, but  the whole process of reproduction including the lengthy task of 
"colour separation" had to be repeated. 

This policy not only involved the employment of large numbers of draftsmen on 
incorporation of correctioils ( many of which were not only trivial but also, as they were 
largely received from extra-departmental sources, inaccurate ), but also conges t~ l  reproduc- 
tion offices. 

33. Future I-inch Maintenance Policy.-As a preliminary therefore to putting the 
map maintanance propamme on a sound footing i t  must, i t  is considered, be clearly recognized 
that  :- 

( a ) The incorporation of corrections in 1-inch sheets on re-issue between regular 
departmenta.1 revisions on the ground or from air photogfizphy is normally 
unnecessary and impracticable. 

( h ) Negatives of all 1-inch sheets must be lrept standing, and if a further printing 
is required between regnlar revisions of the map, these unaltered negativm 
must he used. 

Tl~ese two deviations from past practice should alone go a. long way towards reducing 
our map maintenance problen~s to reasonable proportions. 

34. Maintenance of f-inch Maps.-As observed in para 31( b ) the  $-inch is the most 
popular and important topographical map of India ; and for this reason ~ n d  as i t  is used a,s 
tho basis for compilation of smaller scde maps i t  is essential tha t  i t  shonlcl, so far ns possible, 
be kept up-to-clate. There a.re under 400 of these sheet,s and a progr;l.mme whereby fresh 
editions were brought, out once in t.en years would necessit~nt,e the prodnct.ion of untler 40 new 
edit.ions yearly. Hit,l~srto. this map except in a. few remote areas. has been compiled from 
larger scale surveys. A resnlt of this policy is tha t  in ccrtain areas which lia.ve not yet been 
surveyetl since 1905 the $-inch malls are based on surveys which m;by 1)e n.nywhere up to a 
hundred years old, a.nd are printetl in bla,ck. Such maps are of little value now, and a, first 
essent1ial of any future policy wit,ll regard to this series is to ensure tha.t, these old :-inell InRps 
itre repla.ced by modern ones with as little dela,y a,s ~>ossible. 

In  paras 36 and : 3 i  helo\v ii scheme for rovoring the whole of Inclia once in 40 p.ea.rs 
wit,h vert,ical photogra.php. with :I. view t,o revising the 1-inch map is proposed. Wlieil t.he 
I-inch maps of an area, are reviser1 the nes t  st,op will be to  compile revised i-inch ma.ps from 
t-lic~u. After tllis, these rovised $-inch maps ~vill be lrept up-to-clate by incorporation of extra 
tlel)a.rtment~a~lly obt.nined inforn~at,ion of changes in major features such as metallecl roads. 
railways, largc irrigation rnna.ls, post offices, e t ~ .  This es t~ra-~lepart~l l~e~~t~al  informat,ion will 
be checlred on the gro~u~t l  a.ntl at. least every ten yea,i.s a revised  liti ion will he 11111)lishml. 
Shonld st,oclrs I~ecolncr exliaust~etl between t,l~is regnla,r publica,t,iol~ of reviser1 edit.ioll..;. neu- 
inforinn1,ion rocoiverl sincn the ~~ublicat , io~i of' t,lie h.st edition should he incorporated. if t,his 
snnms just,ificrl, a.ntl il frcsh edit,ion 1,111)lished. 

111 areas where the only existing $-inch maps nre t,hoso compiled from l>1.o-l905 srlrveys: 
; ~ n d  which will not bo coveretl in tlre new fut.nre bjr air ]>hot,ogra~)Ii~., ]low :-hlch mnps will 
he 1)rol~arerl lly s ~ ~ r v e y s  011 the ground on the 1-inch scale. These surveys will aim n.t covering 
tlhe gro~llld and sr~r\-eving e.sseutial fea.tl~ros n.s quicltljl as ~>o.qsible ant( nrill not aim at. prorise 
tlrlineation of hill forms a,nd ot,her intxicnte tol,ographic.zl (letail. This will h;~ve to a\va.it tlle 
product~ioi~ of a f -inclr Innl) compilcd from I i ~ ~ g e r  scalo s~~r \ -c j rs .  \\lion these are car~~ietl out, ill 
pursllance of tho rolltine plan for s~irvrj-s ii.11~1 r e ~ ~ i s i o l ~ .  

35. Smaller Scale Mapping.-Owing to t,he pre-occ~~pnt,ion of the Surve?. of' llldia 
sitlcn 1!)OR wit,h t he progl.anlrnc3 of ~ ~ r o t ~ ~ i c t ~ i o ~ i  of new tol>og~.aphic:1.1 maps. illsufficient att,eniion 
conld he givo~l to t,ho important worlr of Ireoping sinnll scale  naps ~tp-to-da,t.e : > ~ n d  ~nost. of 
t h c ~ o  woro soriol~sly o11t-of-dnte hefore t,ho \\ril,r. Wit,l~ the ~ l e v e l o ~ ) ~ ~ ~ e ~ ~ t .  of l.oatl trans1,ort 
:1,11(1 s\7in.t.io~~ t,horo is 311 incmaso in tlninn~~tls for smnll se:iIe ~lin.lls, illid it is (~n~lsidere(l tlssent.ial 
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tha t  these should in fiiture be lrept reasonably up-to-date. I t  ib tl~creforc proposetl that  all 
small scale lliaps should be revised a t  least once in ten years autl if fount1 practicable and 
desirable edition intervals will be shorbr. Whenever a fresh edition is brought out all new 
information regarding metalled roads, railways and large canals will be incorporated. New 
tecl~nical lnethods will be developed witah a view to enabling fresh editions to be brought out 
with as l i t tk  delay as possible after publication has been taken up 

36. Completion and periodical Revision of I-inch Topographical Programme.-We 
h a ~ e  seen in paragraph 4 that the 1905 Survey Co~n~ni t tee  recommencled that  s new topo- 
graphical Surrey of India should l ~ e  unclertaken \vhich 1%-ould he completer1 in 25 years. This 
was then to be revisetl on 25 y ~ a r l y  i n t e ~ ~ a l s .  

\Ve have furtlrer seen that a t  the outbreak of the war ill 1 !1:1!) t h ~ s  programme which 
sl~oultl have been conlpletecl by 1930 had only covered about .; of the total area of India with 
m o d e ~ u  snrveyn, and that pritctically no revision hacl been made of surveys completed after 
1905. some of ~vhich were thus nearly 3.5 years oltl 

\Vith the great increase in pay of Class 111 and Clhss I V  11erson11el in t l ~ e  Survey of India, 
the undertaking of topogaphica~l surveys by plane-table methods whic11 was practically the 
ollly method used prior to the war: will be far more expensive than in the past. I t  is therefore 
proposed to abandon the pre-war system of c a ~ ~ y i n g  out, the regular programme of topographi- 
cn.1 sun-eys and revision by plane-table. 111 future the l-inc11 toyogiaphical nlap of In&% 
will norrnally be nrade a.ntl re\-isetl fro111 vertical air photogmpl~~..  This pl~otography which 
will Ile out at  the sca,le of about 1130,000 will ]lot only he of use for the production 
of t . 1 ~  I-inch map hut will also be available for larger scale ma,ps such as those on t.he 1/25,000 
scale recluured for military and geological purposes and for guide maps of important towns, 
for& yuxveys, etc. The area photographed each year will be snclr that  the whole of India is 
covered a t  mctximum interva.1~ of 40  yea,rs. I n  certain a,reas \\-l~ich are tleveloping rapidly 
this interval lnay )I(: reclucetl. 

111 adtlition to its value 111 mapping, this vertical air p h o t o ~ a p l ~ ) .   ill provide a, record 
C 

of vegetation, erosion ant1 other natural features of the country-w~de which sl~or~lcl be of cson- 
sideral,le value to t,he F o r e ~ t  I)epartinent. and will be available for tlir 11se of those planni~lg 
new roads, railways. reqervoirs and obher pul~lic worlrs. 

This use of avrinl pl~otography for completing the pI.ograrnlne of motlern survejs and 
for rerising it poriodicallj-, will not eliminate the work of plane-tablu and other groi~nd 
surveyors entirely, n l t l ~ o ~ ~ g h  it will greatly reduce it (:roullrl surrey worlr will still he 
neederl for :- 

( (, ) Pixu~g I)! trintipulatiol~. t ~ a \  ~ s o  or other ~nrthorl the c70nt,rol ruclr~iretl f o ~  air 
sltrveys. 

( 1, ) Verifying m ~nter ing 011 the ground, detail which is  not clear in the ~ ~ l ~ o t o g r : & ~ ~ h s  
(11, \\.l~ic:l~ cannot be o t ~ t a i n d  from t h e ~ n .  surh ils I~onnclhrins. Fixing of 
;~tltlit.ionitl heigl~ts itntl contouring IIIRJ. also he tlo~lc: on the grouncl where 
t h i ~  is not carritwl out 11). plott,ing ~nachincs. The plane-talde surveyor 
~ v i l l  tl~t-rc*f'o~.c. still I I ~  rrclr~iretl ill tlic Swvt~?.  of Irltlii~ for it11 intlefi~~ite 

37. Organization required for Topographical Surveys.-It was noted in I):W~L 2 1 t hilt 
tht: totnl ilrm of the Union of Tndia including the State3 is :t little under 12,00.000 st]. 111ilrs 
atlrl that  r ~ t h e ~ .  o\.t?r I.HO.()O~) sq. rnilr.- of i t  have \.et to t ~ c  surreyetl in modnn st,yle. 

:I 11rogrit111111(? of air l~ l~o tograp l~y  of ~ I ~ J O I I ~  30,000 sy. niiles yeiu,l,!' \ro~lltl tllerefnre cover 
t l ~ r  \vl~olt> are;) of Intlia ill thc: course of 40 years xntl it is ~)rol~osetl t . l~at  ns tt rninin~arn this 
; ~ r e i ~  S ~ O I I ~ I ~  I I R  l ~ l~~ t r>gr i~p l l t~ ( I  nnnr~allp for topograpllical snrve!. n.orlz. At the outset, spt?ciaI 
~ t t e ~ ~ t i o ~ ~  w-il l  Ile pniri to t l ~ e  ~.ornl~letiot~ of t,he 1905 silr\Fe. programmt? Iiut n rc,rtnin amount 
of revisiol~ will Ile 1-arrietl out a t  tile snlne time. A f t t ~  con~pletion of the origi~ral Ilrogratnme 
of 111otler11 nurvnys tllt, ~ ~ l ~ o t o ~ ~ a p l ~ i c :  l)rogriln1lne will 1 1 t h  al~po~.tione<l appl'oxi~,iatt;ly eqi~xllv 
I~etwect~ t hr areas of t hc. 1-itrio~ts circles, t,1111s giving each a regul~r  Ilrogran,mr~ of origi~lil l or 
re\.i.icin I i 1 1 ( 8 l 1  R I I I . \ ( ~ J -  toyr-tl~p~. \\it11 th(1 (-111111)ilntio11 fro111 it of $ - ~ ~ I c I I  I lIi1l)S. It is ( > : a l i ~ ~ i : ~ t d  
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tha t  this work of completion of the original programme and revisioii mill take the full time 
of five air survey parties constituted as under :- 

Sll.engt11 .for I Party 

CLASS I- 
Supe~intenclent . . . . . . I 
Asst. Supdt. . .  . . . . . . 1 * 

. . . . 9'' 
CLASS I1 . . . . - 
Surveyors Topo. C$rade I and (irade IT . . . . ,5 . 
Surveyors Grounrl and Air . . . . . . 24 
Computers, Traversers. ctr .  . .  . . . . 4 

These parties sliould he able in itclditioll to their ail. stla-ey work to undertake the 
rapid $-inch surveys envisaged in para :{-I for the protlaction of first eclitions of rnorlel-n style 
1-inch maps ~vhere these do not exist. 

The compilation of :-inch  naps fiom the air suryey 11,orli of these survey parties will 
he undertalien in the circle drawing offices. 

38. Provision for Air Photographs for Survey.-In connection with the proposals in 
the previous two paragraphs i t  will be essential to arrange for an adequate sul~ply of photo- 
gmphs of the right c1uality as required. 

Prior t,o t.he war a large part of t,he photography required for a,ir survey was supplietl 
by the R.A.F. ant1 the bala.nce was obtained fiom a. civil company specializing in t.his work. 

Tlie Air Force authorities in India have recently indicated tha t  they will not  he in a 
position to carry out survey photogaphy for this department for a considernhle time, if ever : 
so in the meantime other a l~angen~en t  must be made. 

The different sources from which photography might be obtained are :- 

( a ) By contract with a civil firm specializing in this work. 
( 6 ) By doing the work departinentally. This ~vould involre the allocation of a 

flight of planes for the worlc of the department. 
( c ) By the R..I.A.F. when and if this Force is in a poeitioil t o  take up the worli. 

This is llot t,he place to argiie the merits of the different alternatives, but when consider- 
ing t,hese the following should be borne in mind : 

( i ) Air photography for survey is highly skilled work untl blie rect,ifying of mistakes 
and omissions may be est,re~nely coxt,ly not only t>o the agency supplying 
the photoga.phs but also to  the Surrey of Intlia.. 

( ii ) C:ont,inliity is essent,inl to ena.ble technique to bc developed ancl to justify the 
provision of t.he best equipment in planes, cameras, etc. 

( iii ) Tlie development of indigeneous air 1~hotogrel)hy and survey private enter- 
prize seems essential not only to provide coinpet,it,ion if t,lie cont,ra.ct. for the 
provision of photographs is t o  be put out, to t,ender, biit also to supplement 
the work of thc Surrey of Tndin if necessa.rj- ( see para 19 ). 

39. Parties Required for Project Work.-Tho five air survey parties envisaged ill 
Scctioii A will he required cont~inrionsly for the coml~letioii and npkeep of the topogra,pllicsl 
1n~11sof India., and they s l~o~ i ld  in no circnmstances I)e rliverted to  other work for \vhicll 
sepa,rate parties must, bo provided. \\re ha.ve seen in pa.ra. 23 that  there is project \vrn.lr for 
20 snrvey parties for 1 .years :~nd  filrther dema,nds are contiiiua.lly being received ; in addition 
one or morc parties will be reqliired to be devot,ed continuonsly to tra,ining officers a.nd surveyors. 
I t  is not considerotl practicahlo, however, t,o p1a.n for an increase of the 1)epartnlent imme- 
diately to provide for ~ndert~alzing all this project morlc in n short time. Should the demand 
persist it, will be in t,llis field tha t  private enterprise might, he ca.lled in t,o talre up some of the 
- -- - . - - - - . - - 

*Ahnut no?{, of  p11rtilw will hnvc 1111 An~tt,. Supdt.: in tlln rest R thircl ( ' I .  11 offirel. \\.ill t11l~e hi. plncr. 
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work on obntrwt for the Survey of India. There is also the hope that  with the purchase of 
automatic plotting machines the  output of the Survey of India itself may be increased. It is 
therefore thought that  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 

C which will provide for only 16 parties for projects and miscellaneous work including training. 
Each of these parties worlld be constituted approximately as in para 37. 

I t  may be noted that  a large part of the projects hrlrvej ~torl, undertalreu liitllerto 
consists of mapping on the scale of 4 inches to n mile ; and thr progranime of alr photography 
envisaged on the 1130,000 scale for topographical purposes is suitable as a basis for such 4-inch 
surveys. By co-ordination of the topographical programme nith project requirements i t  
shor~ld he possible to effect considerable economies in the capital cost of projects. 

40. Circles.---To 
to  keep 1-inch maps up 
of these sho~ilcl coincide 
would normally have to 

carry out the programnie of Topogl-apl~icnl all11 l'roject Sur\rej b and 
-to-date four topogapliical circles will be required. Tlie bounclaries 
\sit11 political ho~illdaries so that no provincial or State Govern~nent 
deal wit11 more than one Survey of Intlin authority in its area. 

The circles will be naliied ant1 have their H.Q. as folio\\ s : -- 
Northern Circle H . 9 .  1)elira Dfin. 
Eastern Circle C'alcutta. 
Southern ('ircle Bangalore. 
Western Circle Fasik --Poonn icrea. 

r 7 l h e  proposecl bounilnries iL1.t. as sllow11 on the intlos map No. :: at the elitl of this paper. 
The Brst three Circle H.Qs. are a l r o ~ d y  in existence. 'rlie \Vest,ern Circle is consitlered 

necessary as a large part of t.he rlnconipletetl topographical programme lies in t,lle area allotted 
to this Circle, which will also tle the scene of considerable project work. Buildings will liave 
ti, be found for the ('irclr Oflice, Drawing Office. ant1 H.Q. Offices of Parties of this Circle. 

The officer est,ablislrment of  each Clirclc H.Q. .should IIP as follo\\.s :--- 
I Director. 
I Dy. 1)irector. 
1 Class IS Officer for Hecortls ant1 &lap Silles. 
I Class IS Administrative Officer. 

Tlie two Class I1 11ost~ sllo~lcl Ile held eit.lier by oHicers of tlie regular Class 11 cadre or 
(4.C.S. (-!l~.ss 11 ~ t l i ~ e r s  l , r o ~ ~ ~ o t e d  from the t ec l~n ic~ l  or ministerin1 staff. accorrli~lg to avail- 

rcbility. 
Encll ('ircle ivil l  I~; i \ -c .  ib I.)r;t~vin,g Office ;+ttn,chrvl to it of ;ll~l~~.oxintnte st,re~rpt.l~ as 

urnier :-- 
( 'lass I - Snperinbndeilt . . . .  I 

Asstt. Supdt. . . . . I ( may he a. C:lass I I Officer ) .  
(!lthss 11 . . . . . :3 
Surveyors 'I'opogr~pl~ical Grade I . . l o  

Grade 2 

'I'ol)ogrnphicnI nncl I'roject S11r\(.y 11~rtios  ill I) ( -  :lttiicllc~l to ('ircles i ~ c ~ o r ~ l i n p  t,o the 
al~ic,r~nt oi' work in hnntl. 

41. Establishments Required for the main Cadres. 'l'l~is yapc?l. has not dealt with 
t0ic MRJI Prodrlction anti (;eop11!.sic11.I worl< of tho S~irvey of Indi:~ beyond referring to them 
in t,ho ~larrattvr! in ('lln1)tr.r I .  C'ertain of the gazet,tetl officers of t,he Class 1 anti Class 11 
cadres. and Topogral~llir:~l Surveyors are, howeror, employetl ill these branches of ac t iv~t~y 
and must be tnken into clcrount mllen working oltt estahli~hmentw for the rogrilar Slirvey of 
I n t l i ~  d m .  

~- - 
Thr r~li~laate,l redltctia~~~ ill tlIv tnt:iI 11111111wr q ) f  (1r:lrhmrn frnnl t11;lt rnvisneerl in pnr.;i 24 i s  1111 nccorlnt. d 

nlw~nrlntinirnt of rnnil~t!.nnnw rnf I . inr l~  yhrpt-. 
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I11 the table on page 22 suggested strengths are give11 for the Class I and Clans I1 cadrw 
of the Survey of Itidia. The cadre of Topographical Surveyors Grade I is fixed ; so also are 
the cadres of 2nd Dirision Surveyors and Draftsmen who in their particular activities have 
qualifications similar to gra.de I Topo. Sur\re~ror~.  The catiro of grade I1 Topo. Survqyod 
will h~ ~mfired.  

I11 the table below is given the nunlbers o f the  val.ious grucies sanctio~~etl in the 1948-47 
cache, a i d  the suggested strength for revisetl catlres. AIU. personnel of the 'Yopo. Surveyor 
category required in addition to the numbers in the prol~osecl catlres \\.ill ht. I ~ o r ~ l e  011 tlie 
~infixerl esta.blisl~me~lt of topogral~hical S~irve>.ors C:ra.de 2. 

( lategory 1946-47 S~rggevted 
cadre new cadre 

U.S.S. 0fice1.s ( 'l'ol)o. Surve>.ors (iratle I ) . . !)9 90 
1 I 1)ivision Surveyors . . . . 40 3 0 
11 I)ivisioii l)rnft,s~nen . . . . 15 12 

42. Immediate action required.-( i ) L?rtetw.ivc. i,aininy.--1t is essent.ial to take 
everJ possi1)le stel) to increase tlie nuinber of trained surveyors a.nd tIri~~ft,snlell as soon a6 
possible. 

This \rill Ilt~\.e to I)e tlo~le at t,l~e exl)eiise, during t,lle liext few years. of protlnctive 
surveys. 

I t  is therefore prol)osetl to organize a t  o n c e -  

( (1 ) 'rtvo training parties t,o t,rain a.t one t,imc up to 100 surve>.oi.s eitcl~ in gro~ind 
and air survey. 

( 1) ) One training ])art)- for training officers and topogrilpllical surveyors. 

The a.bove traiiliilg I\-orlr \\.ill llare to take ~recedeilce over productive n o r l ~  in the 
eruployment of espeiie~~cetl l)arso~lnel for i~lstruct,ing and will eml~loy i ~ h o ~ ~ t  30 t~'a,iiled slirvevore 
as instructors. 

This will lea\.(: only e~lougli tri~ined porsoll~lel to 1)11t aboi~t. (i or i rather u~ltlur-stre~lgth 
parties in tlie tiold for topograpl~ical and project work in tjhe immetliate fut~11i.c. as opposed 
to the I 1  wliicll urero i l l  tlre fieltl in the year I94(i--4i. 

( ii ) t'tc~~chusc~ of' I'lo/(i~c~l iMtrc1~inr.v. 'I'hc pu~,cl~iise t111cl illstallatio~l of w.uto-plotti~ig 
n~achines sllolll(l I)e l~roceetletl mitl~ :IS fast a.s possible a 1 ~ 1  011 receipt of t , l ~ e n ~  t . 1 ~  t,raining of 
nnficient perso~lnel t,o 11se t>l~enl to t,liei~, rnasirnnt~~ r-al);~cit~., will I~n\,e t,o Oe given high priority. 

( iii ) Air  Photo~~~u]) /~!~.-~ '~~ovis ioi l  011 a.s 11ernia.ncl1t :I. I~wsis i1.s possible of an orga.nize- 
tion for t'hr snpl)ly of l111otogral)hn t i ~ r  air slwvoy. 

43. Conclusion. - .4 complete ~.c.vir.\\- of tllc? ol~jectives a l~t l  i .cc~~rire~i~ei~t~s of t,lle Siirvey 
of hit lit^ ura.s ct~rriotl o ~ l t  1)). tho 1904-(15 SIII . \ .~>.  (:omrnit,tce. Its recotnn~e~,ndations marked 
the beginning of an  era of "modern sm,ve>.s ". 'l'l~is nra nla>i be said t,o have closetl during 
tlle dislocatiotl c:a,used hy t,he 1 45 1v:l.r aitd t lit? l~olit,ic:aI ~11i11igos succe~li l ig it,. 

New prohletns IIOIV f ; ~ c c :  11s il.ntl ne\v ~net,llocls ant1 itlstr~ltlleiit~s are a\railable to rlleet 
t , h ~ ~ .  T l ~ o  S~irvey of T~ltlia, totli~!; i~ll~m.its n gi-eat reput,a,tion ant1 fille tratlition. us 
I l o ~ ~ e  that  111e ne\v ern wlricll iio\\. I )egi~~s  ilntl \vl~icIt coincides app~-ol?rintely ~110ugh lvitll the  
c~~t~nl~lislirno~it of' :I. solf govorninp ITnioli o f  111(lii1 will i k t l ( l  10 11ot11. 



Estimntc.tl strength for Class I. Class I1 Services of the Survey of India irnd :ilso of 
C l ~ e s  I11 personnel for saljervisory and highly skilled duties 

Servicn* JI.1'. 4 Trnpo. 5 Drawing 5 Air 10 Project Totills 'I'otal 
and S.O.O. 1)irecto- Vir(,ler S.R.I.  Offices Survey & Misr. by ~tr(~nyt l l  

C d m  rn te  Parties Pnrtien Grnclrs or Clnas 

Surveyor C.ent.r~~l I . . . . . . . . 

Directom . . I I S . : . )  I 4 . . . . 
Deputy Dircctg~rs.. . .  I 4 It . . 
Ruperintend~.nts . .  I (h.S.(:.) 2 A.l).hI.l'. . .  1 %  !':!nip. 5 

0.C.: L 1 ~(lnl 
Jf.R.I.0. 

Asslt. Sul~clt-;. . .  . . . . . . 3 

Sbweyom Topogrn - 
phicnl Grndc 1 
end 2 and 2 I)ivi- 
elon S~~r\.eyom 
m d  Drnftsrnm I > . . .I.) 40 -. HO 16.; 170 "j 

One in crrcb rimle and Y.R.I. for Admin. clutieq nlnv be Q.C.S CI. 11. 
t On- post mny be held by officer G.S.C.  CI I. 
1 May be held by G.C.S. Cl. I. 
f Inclutlas thosr on pmbntionnry trn~ning. 
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Air Surveyors . . . . 36, 28 
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m~chincv ). 
Arint io~~Xlnps  . .  . . 16 

British hlihtnry Oficcrs . . 26 
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Oficr Copies . . a2 17 
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Pay ('on~mi*sion . . . .  1 5 ( i i )  7 
Peruoiinc:l . . . . 13, 2.5 5 ,  13 
Photogrnpliy f i~ r  Air Survoy . . 7, 29(f ) 3, 15 
Plane-table Survcy 6, 7, 16, 29( fl ) 3, 8, I 5  
Plotthlg machinas . . 18, 29( c ), 42 9, 15, 21 
Private ellterprioe ( see Surveys on 

contract ). 
Projcct Snrvryn. . 15( i ), 23, 29( d ), 39 7, 12, 1TJ. I9 

Rect t~ngl l l~~t  ion . . !) 4 
Re-issucn . . . . 32 16 
Rcorganizotion of 1)rptt. 1906 . . I 2 
Retrenchment 193" . . . 11 4 
Revrn~le  Surveys . . a(: 2 
Revision f ~ f  Surveys . . 4, S, d l ,  29( b ). 36 .',A, 11.I5.13 
Rognl Ail. 1'11r(,r . . . . I 3 

Sales o f  luaps . . . . 31( rr ) 11; 
Small Scnlc maps . . . . 12, 35 5 ,  17 
St,orngc of plates ulid negatives 32, 33 16, 15 
Survey C~>nlmitter . . . . 4, 43 2. 21 
Survey Parties . . . . . . 24 12 
Surveyor Genrrnl's H.Q. . . 14 7 
So rvoy~~rs  Air . . . . 25, 28 13, 14 .. Plsne-tnble 6, 7, 15( ii ). 26 3, 8, 13  

.. 'I'opographical 13, 26, 27, 41 (i, 13, 14, 20 
Survrys on r ~ ~ n t r a c t  19( c ), 24( d ), 39 9, 15. 20 

' I 'op~~grapl i i~~t~l  Assistnntq . . 27 
Topogr~~pl~ic~al  XIaps 12( n ). 22 
Topogmpllicnl Surrey Par ty  li 
Topogmpliical Sur$-eys 3B. 21,'29, 30-36 
Topogrnpl~ic~~l  S ~ ~ r r r y o r s  13, 25, 27, 41 
'L'oxvn Surveyc . . . . 9 , d 3  
Trnining . . . . 28. 24( r ), 42 
Trinngulntio~~ . . . . (i 
'l'rin11~111ntie111 ~1:1111~1li1cts . . I0 

u 
1111~1(*r S111111r1lini1te Service l:3( r ), 27 I;. I4 
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