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G E N E R A L  R E P O R T  
ON THE 

DURING THE SURVEY YEAR 

1909-1910. 
-- 

PART I. 

ADMINISTRATION 

1. TlIis Inrllort (lc-;~ls \\.it11 tl~cx oper;~tions of tl~cb Sur\.cSj. of I l~ t l i a  f o ~ ,  thtb 
year e n t l i ~ ~ g  ::10t,l1 Scptcrnl~er 1910. 

2 ort lers  \\-crc l,eceivc.tl (luring tlle pcar s;inctiouing the s c l ~ e n ~ r  for the 
re-organis;tt,ion of t,llc clrp:~rt.mcnt,, i111t1 la.ying d o \ r l ~  a time scale of pay, corn- 
I>incd wit11 c l ~ ; ~ r g c  nllon.;i~~ces, for 111ilit:1ry officers. 

re-orglllis;~t,ioll I)l.o\.itlcs for ( i )  tllrce topoglapllicnl circles, c;llletl tlle 
Nortlrern, Sout , l~c~r~i  ant1 Enstern ~.es.;pec~tively, each unclcr ;I Superintentle~lt ; 
( i i )  tlvelvc t,opograpllical l)artics, four to  :.;Lc~I circlc ; (i i i)  s i s  tjrigouol~lotrical 
pnrt,ics, u n t l c ~  t,lle Supcvintcntlcnt, Trigonomctrit.al Snrvexs ; ( iv )  oue Super- 
illtendrllt in cll;irgc> of tho ;1I;1p Pul>lication Office ;it Heacltluitrters, with two 
offic.c>~.s untlcr 11im iu cll;~l.gc of tl~ca Photo.-Litho. niltl Drawing OOWces rcspec.- 
t8ively. 

. I n  pnlnsunnc:e of t l ~ i s  sc11c111c I ~ l t l i ; ~  Ili~s I)cen clivicletl iuto t111.c.e cir.cles, 
t,o \vhich areas Ilavc I I ~ T I I  npportionecl ;IS foulitl nlost, c o n v e ~ l i e ~ ~ t  for topogra- 
pllic*;ll purposes, ;rntl l);~rt,ics 11;1vc 11ecu re-ltuml)cretl fro111 1 to  18, of wl~icll 
Nos. 1 to  12 arc, t.opog1-al)l~ic;~l, ; t ~ r t l  1:; t,o 18 t8rigononrct,rirnl anel grotlet,ic. 
T l ~ i s  Ilns i~~vol\.cttl t,lrr i~lll;rlg:~matiol~ of oltl Nos. 2 ant1 1 7  part#ies to  form 
ncx\v No. 6 l3nl.tmy, t,hr nl)soly~tioll of t'llc. (Juct8t,a l'nrty in No. 9 l'arky wllic11 
~ , c t n i ~ ~ s  its oltl n r ln~l~c~r ,  n~itl t'l~c, formntioll of i t  new 11nrty in the trigono- 
int~tr ic i~l  111.nncll. 

Pi1rtic.s will I I ~ .  rc-l(>l.l.c:tl to 11)- t , l~c. i~ IIC\V ~ l ~ u u l ~ c r s  t,llrougllout Cl~is ~.t:l)ort. 

4. 111 . \ n g ~ ~ s t  1!)10 it c o n ~ ~ l ~ i t t , c o  \\.ils irpl)oint,crI 1)y tile C;overumcut of 
1ntli:i t,o rollsitlcr t,llc+ g r i c ~ v ; ~ ~ ~ c c ~ s  of officcrs of t .11~ Olcl 1'rovillci;iI Scrvict! 
ant1 to 1,r11ort, as  to llow f;rr suclr gric,\-itl~ces ;II.C real nnrl rc,clnil,c. R rt>11rc(I~. 

5. Voul l)rol)ntiou;rl.y S ~ ~ I ~ - ; l s s i s t ; ~ n t  Sr l l )c r i~~tc l l t l (~~l t s  ant[ two 1)roI);t- 
tionn1.y Upper S111-1o1~tli11;1t,cs of t,hr Survey of Int l i ;~,  ant1 t8l1rec p ~ ~ o b a t i o n u l - ~  
Assist;tnt S~~pcr iu t , rn t lc l~ t s  of bllc l l n ~ - m a  1,;iutl IZccortls De1);~rtmc~nt,, were 
1)11t tl1roug11 a conrst: of triiining at, 1)cllra nil11 tl11ri11g the  jre;hr, while 
c l c ~ c ~ ~  ~)l-ol~;tt,ionary 1Jppc.r Sul~ortlill;ttcs of tl~c: 8ul-\;cy of India  were 
:itt:lcl~ctl to \ - ;~r io l~s  circle! ant1 pal'tj- offices for training. 

6. Tilt* cost of tllc tIts~>;~rtlllrl~t for tllc S I I ~ Y O ~  year entling 30th 
Scptenlhor 1!)10 \v:ts Its. 33,60,!)5:$, \vl~ilr tll;tt, for  the fin.zllci:1l year ending 
3 1 ~ t  M;ircl~ 1!)10 \\.;L+ Ks. :12.56,4!)5, against : ~ n  esti11i;itetl cost, for  tile year 
1910-11 of SZs. 34,9H,720. Tllo ;I.c~~II:LI esl)c~ltliture on topogri~phical surveys 
for t.hc s u r v ~ y  year nnronntrtl to  11s. 18,02,964 against Its. 16,51,677 for the 
prcvious year. 

7. The distribution of otticcrs iu the various ofices and palsties 
tllrougl~out tllc year is s l~own in t l ~ c  following list :- 
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in tllc: , J n l ~ l ~ ~ ~ l l ~ o r c ~ ,  T):~nlol~ ;111,1 11:111,11.7 (listl.i~.ts of tllc C'ent1.:11 l ' r o ~ i ~ ~ c ( ~ s  ;111(1 
ill ~?(%IY:III Sti~tis. ; I I I ( I  t ~ , i i ~ ~ ~ g ~ ~ l a t ~ ~ l  2.27s s ~ ~ I : I I ~ ~  n ~ i l r s  in tI1(5 J I o s l ~ ; ~ n g ~ ~ l ~ ! ~ d  
t1istric.t n ~ ~ c l  i l l  Iil~c~piil St;~tc,. 'I'11(1 c - c ~ ~ ~ ~ r t ~ y  .sm\.cyc.tl was f,r tho liroht 11nl.t 
11ill.v ; I I I ( I  \\-oo~I(~cl. Tllr rrc.r,ss I I ( ~ : ~ t l c ~ ~ ~ : l r t c ~ r ~  of tllc pnrty \\.crc trallsfcrred 
fro111 I'oon:~ to Z % ~ I U ~ I I O ~ C ~  11111,ing tl~c* !.c.al.. 



S PART 11. 

.\'o. 6 I'UI-v.-Oltl Nos. 2 nntl 17 Part,ies a e r e  amalgn~nnt~ecl t o  for*m this 
]'arty on 1 st April 1010. The arcnq sur\.eyetI Iy t , l~e  con1l)inetl parties nmoontetl 
to  4,0S% stluat-c 111ilcs in S i i g l ) ~ ~ r ,  Wartlhn autl Clt;in.ln tlistricts of tlic Central 
I'roriuces, in tllc: Nhnrler, hiit.jlnr T ~ I I ~ I ~ I I '  ; ~ ~ l ( l  t ~ ~ ~ r n i l ~ i l ~ i i t l  tlistricts of 
Ilytler:il~;itl, in tllc Yeot~nAl ; L I I ( I  BulclBna tlist~'ict,s of Wer:ir, in t l ~ e  Enst 
lil~:intlesli tlistiaict of Uoml):~y nild in Inclore St,ntc. ; i ,OYB srltlnre 111iles were 
tri:~nyulntctl i~nt l  7SS linc;~r miles of t r a v e r s i ~ ~ g  for forest I)onntlaries Irere 
co~n])letetl it1 tlie s:ime localities. 

1 Iea\-ily n,oocletl, rnggc!d llills with litt,le water not1 fcn. c o i ~ ~ ~ ~ ~ u n i c a t i o ~ ~  
nln~~li~;l-l thc  country surruyetl  long t , l~e  b o ~ ~ n t l n r y  I~et~ween Intlorc null Enst 
l<ll;it~cleslr ;iticl in it ~ t ~ l i ~ l l  a r e : ~  of the Central Proviuces, l)ut ot l~erwise tllp 
Iautl, t,lto~rgli oontniuiug nnmerons forest rewvrvci, \\.its fnirly open mlfl easy 
t o  surrey. 

.YO. ; (/ftl(! 3 )  PtclSt!/.-Worlring for tlie first time in Soutl~ern Iutlia, 
y o .  7 Pt i r ty  survegetl nn ar6n of 2,161 srlua.rc ~ n i l e i  i ~ n d  trinngulntetl 1,850 
scluare miles in the  Soutli Icauaru nod 3I:tlalj ~r districts of i \ l a f l~- ,~s  nn!l in 
Mysore and Coorg. 

The connt.ry ritrietl esccetlin::ly iu character, c s ten~l ing  from tlte low 
Jlala11n.r const lanrl over the 1lTestern G11at.s an(l \roo~lerl Itills of Coorg illto 
the great plnt'enn of Jlysore, ;~.utl \rns on the  \rhole tliHicult to  \vot.lr in. 

Xo. s (/,I/,: 1.9) P,o-ly.-No. S Partmy surreycd :in ; m a  of 3,095 squa.re miles 
and con~l,letetl 900 square miles of tri;~ngolation ant1 319 linear rniles of tt-nvers- 
ing in Tritva11t:ore nntl Cochin States nntl in  the Nilgiri, Coiinhatore, BIalahar 
nncl T i ~ ~ t ~ c v e l l y  districts of M:l~lr:ts. 'Ill~e Nilgil-is anrl l~illy portions of 
Blnlabnr, Coimbatorc and (:ocllin :tlSe coreretl irith com~)ara.tive.l!.~tively olben jni~gle 
on t.he lower grountl, 1v;~y to dense, moist, evergreet1 fo~.eat  on the 
upper slopes, utitil tlte 11iyl1 p la te i~us  oousistirl:,. of untluli~ting open tlo\rns 
n.itll cle;ir strcalns of runlliug water ;ire re:~clierl itt ;Ln elerntion of ;ll)out 
6.000 feet. TIle p la i~ l s  of tile wr:jt coast consist, of p%,ltl!- fi~1tl.i sut*roull(ll:tl 
I,y dense grove.+ of p l m ;  mllicl~ reutle!. survdv worlr tliftirl~lt an:[ S~O\V.  

EASTERN CIRCLE (vic/r 111rlc.u Inal, p. 11  ). 

ATo. 10 I'tz~.l!/.-No. 10 Par ty  sarveye~l  all nt.tJn Z,516 sclu;Lre 1ni1t.s in the 
Northern S l ~ a n  States  of hliingmit nntl N o r t l ~  JI.;en\ri inclutling 160 tniles of 
the  Rurma-Yiinunn frontier, nut1 392 sclnnre miles of cou~i t ry  beyond the  
frontier Irere sketclletl in. 4,415 scluare miles mcrc triangolntetl nnd 263 linear 
miles of traverse were completerl in tlie ICatlta, I:lr;~t~io autl hlyitlryina  district,^ 
of U p l ~ e r  I3urmn. 

The  country Iny a t  a. 11igl1 xltitotle and consisted chiefly of liigh, sl)nrwly 
\rootled Ilills ;inti grassy uplnntls in \vliicli surrey was e;~s-. 

S o .  2 C:nnt,onlnent Section n-:IS ;tl~sorl)etl I I ~  this 11artj- (luring the year and 
con~plet.ctl tlie survey of the l;llnmo, ht ;~nt lnl ;~y,  JInpmyo : ~ n d  hlcilitiln 
cnntoninrntn, \ r l~i le  tllat of ICnngoon \V;LS c o m ~ ~ ~ e n c e ( l ,  the total area 
;~tiio~tnt.ing to  15,.i15 acres. 81 s l ~ e c t s  of tlre n1n.I)s of t l ~ c  S c c ~ u ~ t l e ~ i l ) i ' ~ d  nrltl 
13ol,irntli 15nz;tt.~ surreyctl in ~jrer ious seasons were snl)n~ittetl  for pul~licntion. 

No. 10 I'arty also mnint;~inctl :L scct,ion for t.lte purpose of giviug practical 
trailling in cnrl;~stt*nl surrey to  ~,rol)atiouers of the Ilurtnn Lantl 1Cecords 
t l c l ~ a r t ~ n e t ~ t  \ r l ~ o  lrntl alrently gout tl1rong11 a 11rcli111i11at.y course of inntruction 
;tt T)el~r;i Dko. Tlte coursc Instcd t,\rclre montlts, tlnring wllich t , l~e pul)ils 
cn~.rirtl out  t rawrsing,  16-inch cadnntml sut,rey, 64-inch to\rn survey nut] the  
c o ~ t ~ l n ~ t a t i o n s ,  n ~ n l ~ p i n g  nnrl nrrn c.;~lcul;ttions conncctctl tliere~ritli. 

1\51 I ]  /'~u./!~.-No. 11 I'art,y srureyctl all of :3.!)97 srlnn.rc miles in 
the ~ ~ ~ t - t i o ~ ~ s  of t l ~ e  Shau St;~t,es of Sort11 IIsct~\\. i ,  S o l ~ t l ~  I I S C I I ~ ~ ,  l\I;tngliitt :u~tl 
Keng Tnng lying in thc  vicinit,y of t l ~ e  Snltver~n ri\.et* ant1 I)onutlctl nu t l ~ ~  (::LR~) 

by Yiinnt~n nntl tlie JVn States. Tri:~ngulntinn was cotnplrte(1 orcr  nn area 
of 3,050 square n~i lcs  in l I a \ v l r ~ ~ l a i  ; t t ~ t l  Jliingpnri Strates nncl iu I<;ircuni. 



The country wits similar to that  surveyell I I ~  No. 10 E'i~rty, consistiny of 
holtl, liglltly mooderl Ilills. 

,Vo. I:? (late 2 0 )  Pat-b.-No. 12 Par ty  Survcvetl an areit of 2,223 srluare 
miles in the Sylllet, Losliai  hill^, Ciclllir T<ll;is~ an11 .h in t in  Hills t l i~ t~r ic t s  
of Eastern Bengal ancl L l s s a n ~  ant1 in Hill Tippera St;tt,e. autl c o ~ r ~ ~ ) l e t e t l  an 
area of 2,005 square miles of t1-iaugulation and 271 linear miles oI traversing 
in the same loc;ility. Thc country varietl from the open col t ivate~l  plains of 
Sylllet to the mountizinous country of thc Luillai Hills and Hill  Tippera, 
covered with the densest bamboo ant1 evergreen forcsts. 

The recess headquarters mere transferretl from Bangalore to Shillong 
during the year. 
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I.-TOPOGRAPHICAL SURVEYS. I 1  

Table sheuing progress of Topographical Surveys, 7905 to 7910. 

Outlurns in sqilnre n,iles. 

Survey year. i Nor thrm Soutllern Enstram Total, 
s c a l e  I cvrl.. I Cin:lr. I Circle. 1 

1905-06 ... 

1906-Oi ... 

190;-08 ... 
1908-09 ... 

1909-10 ... 

1,6(i0 

i,66G 

9,256 

12,526 

12,532 

l i n c h a n d  
2 inch 

do. 

do. 

do. 

do. 

165.922 

-- 
1,691,600 

13o.000 

1,525,678 

\30,000 

10,:122 

8.659 

12,431 

11,542 

9,736 

-- 

Arees completed to  dete . . .  

Total areas included in the 
topovaphical  progmmme. 

Approximete areas remain- 
ing for Survey. 

5,995 

i.27; 

14,530 

l i , 9 5 i  

23.63:1 

-- 

-- 

l i , S i i  

23,602 

36,217 

42,025 

46,101 

-- 

60,592 43.610 52,690 

-- -- 

( I 528,800 

( J ...... 

I 1 inch 

\ t inch 

---- 
476.110 

...... 

550,405 

130,000 

499.160 

...... 



PART 11. 

11.-FOREST SURVEYS. 

The  forest surveys of the  yeiLr were carried out ,  in almost every c:lse, by 
t h e  particular topographical parties in \vllose spheres of operations tire forests 
lay. The surveys were for  the  most par t  on the 2-inel1 scalc, I>ut some were 
on  t h e  1-inch s c i ~ l e ;  forest h o u n ~ l a q  surveys on the  4-inch scale \\-ere carried 
over a consiclcrnl)le area. The ~~evision of certain areas  previously surveyed 
on tlic 4-inch scale 1)y the  old Forest S u n  ey H r ~ ~ n c h  was also effected. 

.\-o I-tll I;/ .11 Cil-(./o. 
Pr~)~jub.-Tlle forest al.t1iLs, surveyed 11y No. 4 ( la te  18) Party on the 

%inch scale, fell chiefly in the  Sal t  ant1 ICl~usl~iil) ranges of t l ~ e  S l i ; i l ~ ~ ) ~ ~  
district,  with some small nrcas in t ' l~e  h1i;inw;ili nucl Attoclr tlistricts of tile 
ShBhpur Forest  clivision ; t,lle h o ~ n t l i ~ i e s  of ~ n o s t  of t l~ose  falling in tile 
Sa l t  range had heen plneviously surveyed by t.be Forest Survey Eranch on tlle 
4-inch sctrle. The total area of forests t l i r~s  snrveyetl in the S11;ihpur district 
amount.ed t o  34s square ~ n i l e s  autl in the  RZi5nn~:ili ;~n t l  i l t tock tlistricts t o  
about  4 square miles, o r  a tot'al of about 347 square miles of the ShBhpur 
Forest  rlivision. 111 addition to  these a n  area of about  34 square lniles was 
surveyetl iu the d h c l u ~ n  Forest tlivision (Attoclc district) on the 2-incll scale 
and a few forests lying in t , l~e  'I'ltnl tlesert on the 1-inch scale. 

S'oi~t1cc~1.1, Cil-clr. 

Ct!lltt-nl I'l'Ol'~t1~1'~. ( I I~ t - t i r  Ci)-c.Ic,).-In the  course of the  topographical 
survey of Eerir., No. G (]atme 2 )  l'art,y surveyetl on the 2-incl~ scale all the 
A, 13 and  C class forests falling in the  areit ~ u ~ t l c r  survey in the Yeotm&l 
tlist,rict, i~n t l  their Ijouutlaries were rigorously tJrarersctl I)y tl~eotlolite nut1 
plottetl on tlie 4-inch scale. The itreit survcyetl on t . 1 ~  "-inch scale ari~otuntetI 
t o  78 scluare miles and t,he I)ountln~*y traversing to 229 linear 111ilos. I n  
atltlit,ion to  t l~esc ,  al>out 1 9 1  linear miles of the l )ou~~t l i~r i (+s  of t l ~ e  A a~it l  15 
class forests lying in the  area 111.ol)osctl for tlet,ail survey nes t  \vorliing season 
were traversecl in nt1vanc.e. C !  ~ l i t s ~  forests were not sl)eci;~lly survcyetl 
before, and cons i t~e~~nhlc  tliff~cnltics were exl~eriencecl in i t l ~ n t i f ~ i n g  their 
I~oandaries  a s  the felt1 hountlary marks wert: in many ~ ) l x c ~ s  fountl missing. 
I n  two cases it was ;~t)solutely irnpossihle to  survey t l ~ c  I)ounilar,v, its no marlcs 
of any kind esistctl on the  g r o ~ ~ n l l .  Stcps I~;tve, I~owt:\~cr, l ~ e c n  talcen to inspect 
the  bonnda~*y rni~rks ant1 renew t,l~ern if fount1 missing, ant1 i t  is hol~etl t h i ~ t  
in the  ensuing year thcre will Ije no f u r t l ~ e r  tlilticulties over tthis cluestion. 

. I f r t r l ~ ~ ~ s  IJ~-c~itl~~rtc:!~.-l.'orest Surveys 011 the 2 - inc l~  scalr welee carried on 
dllring the  year Ily Nos. 7 n.nd S (1:ttc :: ant1 1'3) P:trties in  the follolving 
Divisions :- 

I n  tile Killfiris 122 ~'cr.er\,t.tl forests of a totjnl nren of 59 sclut~rc miles 
were surveyetl. Of t l ~ r s e  37 forests were parti:llly (lone last ycar. I n  
ntltlit,ion to  t l ~ i s  Inany cor~,ectious to  t l ~ c  tl(~marc;tt,etl hoautli~ries n.we enterctl 
on  last year's ~ ) lanc- tn l~ lc  sections. Thc: survey of ttlle reser\-etl forests in thc 
Si lgir is  is now co~nl)lete. I n  C(:nt,l,al Coiu~l):tt,ore t11e1.e \ve~.c sn~,veyetl t l~t:  
Att8i~p5tli for(,st rcnerve 1vl1ic.11 hils rtxcently Ijettn t,~.:~nsferrt:tl to  this tlivision 
~ ~ C I I I I  S o l ~ t l ~  hIitlnl,;rr, :t11(1 the C:henat S;rir, I ' o l ; ~ n ~ l ~ i t r i ~  ant1 V:tri~lnl);ltli 
fort.st r(:scrvths, comprising :XI) a1.w of 4s scll~al-e milt:s. 111 Sout,l~ C'oi~n- 
I > R t , ~ ) r ~  t j l ~  greater p:lrt of the Lluan~ill;li forest rcscrvc f i ~ l l i ~ ~ g  i l l  s11t:t:t 
5s lrns resurvtl1cc.l on the 2-inc.11 scalc, cts t,l~c! oltl 4-incl1 nlnps were f o u ~ ~ t i  
to  klc cstrelllt:ly ini~c-cnriltt:. TIII: i11,ea t1111s s t ~ r v ~ y c t l  i1111011r1tetl ti1 I31 S~JLI; I IY? 

milts. 1 r 1  So11t,l1 l < i ~ n : ~ r i ~ ,  S i ~ n ~ p i ~ j t l ,  'l 'otlik~~n;~, lCiriI):~gl~, X~III<IWLI t111t1 

Devi~cllnlln forrst rc>stbrves, of ;L totill ;Ire;\ of 40 sclu:ir(> ~ni lcs ,  11-cro 
nurvepc.rl. 'Tht? only forrnt r.cserve 1\11irl1 I I ; I I I  not t~tv,n ~)~,civiously tlxvcrnetl 
11y thco,lolite (wit11 t.l~c. escc.ptiou of t l ~ c  Silgiris I ~ ( : S I ~ ~ V C S )  W:IS t,l~t: . \ t t i ~ l ~ . i ~ l i  
forcst,  Bloclr So. V I ;  it \vi~s intt~r~tlt.tl to tr:tverne t,lIis, I)ut tl~f. l)or~ntln~-y \\.;ts 
not. clc;~rc!tl in time for  the tr:~vc~~.sc: to c~itr~.ic>tl out, a11(1 it \vi~s ;~l):tntlonc!tl. 
''hc. total nl.c!a surveyetl in tl~t: 1\1:1tlrt1n 1'1-esitlclncy ;tn~ountt:il to  278 square 
miles. 



11.-FOREST SURVEYS. 13 

Nottrl,ny Pt.eside?~t;,?/.-l'he survey of the S h t p u l ~ ~  reserve on the 2-inch 
sc;llc \vhich \\.as con~mcncr!tl in t h ~  yeilr l!)O.i-06 was con~pletcil  this yt.;lr 
by No. (j Pirrty, iinrl ;rl~ont 1'11 sc[unrch  nil(:.+ tvo~.e sari-6yccl. I n  at l ( l i t , io~~ ~ , I I  

tallis about, 1 1  4 sclll;rre 1ni1e.i of fo res t ,~  in the  RIIII+'L\I.,LI, .TAlnne~ : L I I I ~  d ; i lqi io~~ 
t i t l ~ l k ; ~ ~  of the Ertst l i l~iinrlesl~ clistric:t were s~trr t :ye~l  on t,llc same sc;tIe. 
Bountlitry surveys of i r l l  t l~ese  foreits. : t ~ ~ ~ o u n t . i n g  to 316 I ~ I I C ~ ~ L I .  ~niles. rntSrc. 
111it(Ie 011 tl~tb -i-incI~ s(;i+l(~. 

Coo~:c/.-In Coorg, 20 reservetl fo~.c+.its, o f  it t,otaI a r t b ; ~  of 300 sclu;lrt3 miles, 
\vrre slit-1-c.-etl I-I\. No. 7 l'nrty or1 t l~ t .  ?-inch sr ixl~.  

Bastcvlr Heagrtl trnd Assnm.-Tl~e stlrvey of the I < a t a l ~ l ~ a l  ant1 Sonili 
rrserves in tlie CQclthr Forest division, \vl~ich \v;rs coinn~enc,etl last year, \v;ts 
complrtetl on thc 2-inch scnlc hy No. 1"lixte 20) Party,  nut1 the  Inner  
Line t~nt l  Nari~il reserves 11;rve heen 11iappc:tl up  to the  limits of the  t o l ~ o -  
graphicnl programme of the p i ~ r t ~  '.l'lie officer in charge reports tltnb tlie 
large nreir of tlense I~amboo anrl c;rlie jl~nple, t h ~  irnpenetrirhle nature of 
the untlergrowt~h i~ut l  c:steusi\,e s\varnps met with in parts,  made t h e  survey 
of tjlie Cicl~iir forests one of thc ~l lost  trying :rnd diiticult pieces of tvorli 
thr7.t ]la\-e so f;lr I~c?en tssperienced 115- his ~ i ~ r t ~ ,  either iu 13ur1ns or  d s s i ~ m .  
Tllr areit thus surveyetl in tllc Chchir  tlivisiou an~o~ul tec l  to  293 sclnnre niilos. 
TIIV Langai and Shingla reserves in t,he Sylliet Forest division, com1)rising 
it11 ;rrca of 94 S(II I ;L~A miles, came under survey a l~r l  wcrc completed. 
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111.-TRIGONOMETRICAL SURVEYS. 

TRIANGULATION (v ide  indes map p. 18) .  

The  work of No. 15 P a r t y  iiicluded principal, secondary and tertiary 
t,i-iangulation. 

fa). Principal Trinngzclation. 
(i).-The NOI-th Balucl~istzin series emanating from the side Zawa-Zil~ra 

of tlie Icaltit longitudinal series was extended through the  whole length of 
Korthern Balucliistc\n and closet1 on the side Tounsa-Langawala of the 
Grea t  Indus  series. 

The follonring is an abstract of the work clone:- 

Rumber of Principnl Stations observed at  ... ... 1 i 
xumber of Principal Stations newly fixell . . .  . . . 15 
Number of Principal Stations built . . . ... 5 
Len$]] of triangulation completed in miles ... ... 261 
Area of triangulation in square miles ... ... 6,580 
Average triangular error of 24 triallgles . . . .. . 0".303 
Number of Astrononlical Azimuths observed ... . . . 3 

(ii).-The ICashmir series emanating from the  side Nerli-Ichagrilna of 
tlie North-West  Himalaya series was continned t o  latitude 34"-50' It. 

The following is an abstract  of the work done:- 

Number of Principal Stations observed at  ... . . . 9 
Number of Principal Stations nelvly fisecl . . . . . . 5 
Rumber of Principal Stations built ... ... I I 
Lengt l~  of triangulation cc~~nplctcrl i n  n~iles . . . . . .  90 
Area of t r ia~~gulat ion in s~ln;ire nlilrs . . . . . .  1,600 
Average triangular error of 7 trianp11.s ... ... 0".59l 
Astronomicnl azi~unth ollservc~l ... . . . 1 

I n  ntlilition to  triangulation \\-orl;, n s ~ r i e q  of conipi~risons \ \ a s  carried 
out t o  t ~ s t  the accurncj- of nlt~rcrlri;~l harorneters, aneroid I)nronleters ant1 
11~.1),0111eters, a s  I~eiglit mcx;~suring irlstr~unents. 

Tllc results prl-~vctl t11;1t the i~ncl*oitl I>n~~onleters tliffcrcil greatly from olio 
n ~ ~ o t l l c r  nntl frmn the nle~*iwrial I~n~*omctcrs .  T11c latter gave hcigl~t~s in defect, 
:~n t l  the II!-l)somet,crs gave hrigllts cnnsitlrra11Iy in escess of those ol)t,ainetl IIJ' 
trinngul;~tiou. At l(i,O00 fcet the escess was as niucll a s  600 feet. 

Tllc cnnst:~nts e~nployed in tllc forn111l:v I>y \vl~icll elevt~tionu a re  tletlncetl 
f rom I,nron~etric nntl11ypson1ctric ohservn t io~~s  require moiliticntion. 

( i i i )  --The Ul,l)cr Irrn\\-ntltl!- set-ies was comrneucetl from tlle sitle Ti~ngte-  
L ; ~ k n r  J<urn of tllc Great S;tI\\-een srrier. 

The following is nu ahi t ract  of the work ilone:- 

Kr~mlrer of Principal Stations ol~scrve~l at  ... 

Kurrilwr of Principal Stntions urwly tiacll . . . 

Rllmher of ~ c c o n ~ l n r y   station^ prnvieionnlly fixed 

Arrn of triangnlatinn in eqnnrc mil,~s 

I\\-eragr triangular error ol  8 t.rionglcs ... 
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Two seco~~clary series, the Rlawlrmai and Kh&si Hills series, mere 
co~ninenced in Upper  Burma and Assam respectively. The work done is 
shewn in the following abstracts. 

The Rla\vkmai Series.- 
... Stations observed at ... ... ... 31 

... ... ... Stations fixrecl ... 36 

... ... ... Statious I~uilt . . .  16 

Lengtli of triangulation completed in rniles ... ... 140 

Area of triangulation in square lniles ... ... 1,810 

Average triangular error of 25 trian::les ... ... 1".99 

The KhAsi Hills Series.- 

... Stations ohserved at ... ... ... 12 

... ... Stations fircd ... ... 10 

... ... Statio~~s built ... ... 24 

... Length of triangulation con~pletcd in miles ... 41 

Arcit of triangulation in square n~ilefi ... ... 400 

... Arernge triangular error of 10 triangles ... Y.17 

Tert,i;irp triangulation for the topoprnphicnl survey of Kashmir was com- 
pletetl in shecl,s 43 ,Ir,;ls,~6 ant1 43 f itntl comniouced in sheets 48 hi. 

LE\'ETJIJIX(> OPERATIONS 

A:,,. I; P~rt.t!/.-Tl~rec tlet;~cllme~its were eml)loyetl on levelliug opera- 
tions rluring t,lle past sciison. 

Xo. 1 Ir!vc.llinp t l e tnc l~~nent  carric?tl out revision lerclling fro111 Rancoon t o  
Pyilln~nna. nntl nc\v levelliug from i \ 7 n ~ ~ t l ~ o  to Rlyitl~yina, :untl itlso connectetl 
the st:~ntli\l,tl I )c~nc l~-~n;~r l r s  a t  Ri~ngoon. Pegu, Tonngoo, R1iincl;il:~~-, Sh\vebo, 
Rlcilrtili~. JIirg\ve. I l r u n t ~ l ~ o  nntl Rlyitkyinti. T l ~ c  outturn nnlounteil to  4GS 
milcs. 

Ko. :! Irvclling ttlet.:tcl~ment I~~ve l l t~ t l  t l ~ c  Him:tlay:ln l i ~ ~ c s  from H:irtlm;ir to  
L;rnstlo\vnr, frciin l$;~~.r i l ly  r i t i  Ii;it.l~yotl;in~ t,o Nirini T61 (131*e\vory), nntl from 
Silig1u.i to Ti~l~l l~; i l . i i~,  ;i11(1 ( : o n n + ~ t , ~ ~ t l  tllc stantlartl Ilench-marks a t  I.uclrno\\,, 
I'itt n : ~  (lEnnltiporc), RIi~z;~.E~rprir,  Motihiiri, ISl~bgi~lpul-, Parne;~,  1)i nbjpur, 
Iini,tl\\,:in, Pitlcuttn, l : i~lns~)r~. ,  C't~ttnc~l;, 13c1,lr:tmpnr (M:~tlms), Vinitf;t~)at,:~n~, 
Cocn~litla, 13c>z\\.;idi1, Nellore :In11 Itc\v;~h. Tllc outt,nrn ~ v n s  310 miles. 

KO. 3 lcvc:lling tl~:t;tclinicnt was c*~nl)loyetl on levelling fro111 Lnln\vi~li 
(;. 7'. S. ?.id Jill:iupl~r to  I lol~ri ,  fro111 Sl~ili;irl)ur to  ,Tacol~Bl>iitl, from PAli h.s. 
t,o C:o(ll~l.i~, :tntl from T,i~l~ore t,o J)l~:u.mkot in t,l~r! Him:~layi~s, zici I'i~tllhnkot 
nlltl l)l~nrnis:il:~. ; it. ;tlso rtrnncctctl tl~c! stantlar(l bench-marlis a t  S;~clilrgnnj, 
~ ~ : l , ~ ~ ~ ~ \ ~ - i t l ~ ~ ~ ~ r ,  lil1;i111)11r. S n I c l < ~ ~ r ~  rT:~r~rl>iil)ii~l. Hy~l~rAlxi i l  (Sintl), I C n ~ i c l ~ i ,  
Gotlhr;~, IS:ll,otln, Riijliot., S t ~ ~ ~ i l t ,  I)llillii~, R ~ I I O I V  : ~ n d  Bl~opiil (2). TIIR o ~ ~ t . t u r n  
x~~iou~~t , t : t l  to  ,501 nrilcs. 

1111ring ~ , I I I ?  past pclar a schnmc for increasing t,he nriniher of I>ench-marlis 
tisetl on grourltl rock \v t l s  int8rotl~1ccd ; 150 r ~ c l i - ~ l ~ t  hcncli-marks were laid 
tlown ant1 connt~ctctl 11)- t,ho le\-cslling oNict:rs in the course of their olwrxtions, 
ant1 of these 49 11cnch-ulnrks \vcrc l~rotectnd Ily l~illnrs of a n  approvetl tlesign. 

30 Sta.ndartl I,c11ch-n1arks werc cl-ccted and 41 conuectetl during tile 
pear. 
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GEODETIC SURVEY. 

(r~) . -f ls t / -o~~or~~ iru/ /,(ttit11(10s. 
.Vo. I.: P(r~.ty.-ZTo. 13 P;trty nr;i< rniplnyetl nu l~ t i t l l t l e  oprrntions in Ouelh. 

Of the I 1  st ;~t ions viqitecl 6 \Irere s i t r i i~te~l  on that  portion of the l<;ira~-;t 
1Icriilio11:~l scries wliicll lies north of the ( h n p e s  :tntl tlle ~emninilcr. \ri.re or1 
the Xot.tl~ East Longitntlilliil series. 

Tlre rc,sults of the sen.;on's \r.orli n1.e g i r ~ 1 1  iu tlie follo~ving tnl~le:- 
--- 

A11 a t tempt  was niatle (luring recess to  al)ply to  1ndi:i the met,l~otl which 
3fr.  .T. ITngford 11:~s rlsetl ill the  United States, t o  nscert,ain \ v l ~ e t l i ~ r  the 
condition known a s  isostnsv exists. This i~trolved t l ~ e  coml)ut;rtic~n c;f the 
deflection of t h e  pluml~-line, due to  visi1)le masses, 111) t o  n tlist;~uae of 2,534 
miles from enah st:ition. The tleHection w;is cor~lputetl for 106 I:it,itude 
stations ;ind for 18 longitutle stnt,in~ls i r ~  t,he prime vertical. 

ii'11. 14 Z'n~.ly.-No. 14 Par ty  cnrricbtl out 1)cuclril~un ol~er;~t ions in ;i t ract  
sitnnted between Liititudcs 2 1  a ~ i i l  26" S. ;liirl Lnngitrltles 79" il~icl 83" E., 
thus  exlending to tlic enst :~ntl nortli-e;t.;t the investipitions co~n~nencc~t l  in 
the  season 1908-09 in Ceiitrnl 1ntli;i. 

I n  the  table helow a r e  shewn tlitt stations v i ~ i t e d  i~nrl the results 
ohtainecl. The nsnul procetlnre was fol!o\r~tl in cnrrying out the observations, 
four pentlulums being swung a t  each place, i~ncl a s  n, rule four completu sets  
of night and day 01~nerv;~tions mi~de,  each set  Ixing prececled nntl followed by 
s ta r  ohxerviitiona for the deterini11;~tion of clock r;~t,e. 

- 
Height. 
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MAGNETIC SURVEY 

,Vo. 18 Z'(~~./!/.-Follr tlet,aclrments each under a Provincial officer were 
elnployerl. Two of these I-e-observc:tl ; ~ t  oltl fieltl s t a t io~ is  in t ' l~e  area lying 
between Littitutle 16" to 19" ant1 I , o n g i t ~ ~ t l ~  73" t.o 7H0, wliert-: thc seclllar 
change in 11. F. appe;~~sed to 1,e abnc~rmitl. These detachments also surveyed 
a few smi~11 ;ireas iu tlct:iil. T l ~ e  tlrirtl was en~ployecl on detail survey in Central 
India  ant1 tlre fourth took ol)se~~vat~ioris ;~ loug  tlie outer  H i m a l a ~ i t  from Naini 
Tal to  D11;irmsdla. 

The Imperial ofhc:ers ol~served : ~ t  all l-el~cat stat.ions ~vit 'h t11c exception of 
Por t  Blixir itntl also a t  i~ nnmber of oltl held stations. The four ohservatol-ies 
were iuspectetl ant1 comparative o l ) se~~~.a t ions  taken a t  each, and also a t  
AlibBg. 

111 all 69 new stations of t , l ~ e  preliminary survey and 71 of the detail 
sorvey were occupied, wlrile 100 old field ant1 22 repeat stations were visit,ed. 

WovL t l ~ r r i n ! ~  ~~tcc<.ss.-The computation of the previous season's field 
work ant1 tlre retluction ant1 tabulation of the  base station result,s for 1909 
have beeu completed. 

'I'lie mean values of the mitgnetic elements ;tt t , l~e ohserv;it,ories in 1909 
were as follows :- 

I 
LIL~.  H. ; Long .  E. 1 U~~clinntinn. / Hoiiz?ntlL1 F O ~ L I .  I ~~~~' 1 Dip. 

TIDAL OPERATIONS. 

lh. I t i  J-'nr.!,/.-( )hservations \$-ere taken by meixns of self-registering 
tide-gauges tluring tllr year ixt t.he stations enumer:ited in the following list :- 

1 ~\rlc.n 

2 I(t~rPclti 

3 Rnmhr~y (Apollo nnndal.) 
4 noll1l>1ty (Pliu,,v'z Dock) . I M S  Prol,e,y of Port Trust.. 

I SSO 
5 Jl~lrlrns 

6 K i d d ~ ~ l ) o r ( .  ' IS81 
7 H ~ ~ i i g o o ~ ~  ' ISSo ,. ,. 
R F'III.~ D I I L ~ I .  ... IRSO . .  ., ,. 

!I i \ I ~ l ~ l ~ ~ t v i ~ i  

111 t l~ t )  following t;ll)lo. :rl.e givc.11 t l ~ e  i~nur~ill  i~1111 tle..c-iitli~l pt~rcentitges of 
tLr1'o1.s in t110 prc~lit%cvl tillic+ ;inti I~t*iglrt.; of Irig11 i~1i11 IO\V \ V ~ L ~ C I ' S  ;it open 
coitrt a~rtl  rivcb~.iiin -tntio~r.;. 
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Percentage of errors in. Predicted Tinnes and Heights at ope?& coast 
stations from Autnnzatic Re,gistratio~zs. 

IN HEIOIIT. 

Year. 

Pet-cetttage of o . rors  in  Z'redictvd ir'itt~es n t ~ d  Hc)i.~~clh/s at rive~.ai~c. 

stations ft+om Alilomntir Jtoyistrntiotrs. 

Year. 

I 

70 ! 57 ' 81) H i  
ill 1 59 1 90 1 92 76  1 5 3  91; 90 

Averngr of 10 yrars I 1 I - - -  I .- 
5 , 58 : i 3  60 93 91 

I I I I 







PART 111.  

OFFICE WORK. 
I.-HEADQUARTER OFFICES. 

MAP PUBLICATIOK ( y i r [ ~  irtdrs maps p. 2 i )  

T l ~ e  maps, the  puhlicatiot~ of wl~ic.l~ forms the m:~in task of the officc, may 
he divitletl iuto f o t ~ r  classes. 

(11 )-Small scale gcogrnphical maps. 
(b)-Geogra.pl~icd nmps on tllc one-milliont,li scale. 
(c)-Degree s l~ee t s ,  i .e..  t80pograpl~ici~l mal)s nu the scale of on(: iucli 

t,o four niiles, et~c.11 slteet covering nu area of onc degree of 
Ii~titurle Ijy one of l~ngi t~ut le .  

((1)--Standn~~d slleets, i.o., t~opngr:~pllic.;tl mitps ~ I I  the scale of one 
inc l~  to  O I I C  i n i l ~ .  c:1c11 sl~t,et covel~ing a n  area of 15 miuutes 
l)y 1 5  I I I ~ I I ~ I ~ , ~ ~ .  

(cc)-S?/rfrll sralf, ~PO!JI'(I/I/~~(.N/ 711rrps -l)u13ing the year nuder r~po1.t the 
new e n g r ; ~ ~ e t l  map of Inrlin on the 32-mile scale II;I\ mntlc fair progrc~.;. It 
11ns ljeen tleeidetl to  inclutlc T1l)c.t in this m:tp ant1 to  coml)lcte the n o r t l ~  
eastelm h l ~ t ~ t  to  its malgius ; t l ~ i s  5tcl) mill e n l ~ ; ~ n c e  t l ~ c  value of the  rnal) I)ut 
will rrtartl i ts coml)letion. 

11 r l e w  series of engraveil i n t l ~ s  111:~l)s on the 32-mile scale was con)- 
metlced: e;tcll intlcs eni1~1.aciug an nl.ca cor~~cspondiup to t ' l~a t  of one slieet on 
the one-millionth sc:llo ant1 giving fr~ll i~~fo~, ln: t t ion with regard to the survey 
ant1 pul~licntion of s l~cc t s  of t , l ~ r  "tl(~gl*c.e" :I ntl " s tnn t i i~~~t l  s l ~ e e t "  series that  
fall within it,. 

(6)-Geoypapllird 71tnps ott. IIIP o~tc~-i~~il l iot~Ilr  sralc.-The co~npil:~tion of 
these mops from such inform:~t,ion :IS is avnilal>lc llas gorlc on cont~inuously in 
the Drawing Office. Two ue\v shcc~ts were 1)ul)lislletl atid ninny were ei~rriecl 
to  an atlvanced s tngc;  it  is l~opetl that  of the tift,y s l ~ e e t s  covering Int l i i~ 
ar~t l  ISuriir:~. the greater par t  \\'ill s l~ort ly  be printed. D u r i i ~ g  bl~e ycnr nille 
s11c~et.s of t(11i.s series wercb rt!pl,int,etl, nntl a t  it,s close eleven s h r r t s  were under 
p ~ ~ l ) l i c .  a t '  1011. 

(r)-J)qjpot, . sho~~l .~.- '~ '~~(~ p ~ ~ b l i c n t , i o ~ ~  of this s t b ~ ~ i ( ~ s  of 111:~ps in cc~lo~lrs  ~ I I  

t l ~ e  some style :IS tllc onc i r ~ t , l ~  st:~ntl:~rtl series 11as c o n ~ ~ ~ ~ e n c c t l .  Ko tlogree 
s l~ee t  of l~lclin 1)rol)cr baser1 OII motlcrn sarIrc:ys \v;ls pul)lisl~etl clul.i~~g tile 
year ; uevts~ t~ltclf~ss gootl 1)l~ogrt~ss Ilns I~cen m:tdc. 

r .  I 11c 1~11estiorl of l~ i l l  sl~ntling for 1-~~1)rotlnction 1)y the Italf-tow prorcss Ilas 
rcc~eivetl innc-11 ;tt,tcntior~, R I I ~ I  t l ~ c  t ~ s p e ~ - i ~ l l r ~ ~ t s  nli~tle I l a v ~  tllrowr~ light 01.1 t,lle 
nat,rtre of t,lle diflitwltic~s t,o I)e c o ~ t e ~ ~ t l c t l  witll nut1 on the  1nc:ins of over- 
coming ~ I I P I I I .  

R1aterii1.l~ for tl~c. tlr.;t\ving of eigl~t~ecn of the tlegree slleets of Intlia 
~ ) r q c r  ant1 ~ ~ I I ~ I I I : ~ ,  1)rotlucetl I)y bile ~.cduc-tiorr of larger sci~le  surveys, have 
bee11 s ~ ~ p p l i e t l  t o  t.lte c:irclt: tll.ami~tg offices tlui,iug bl~e year. . . - 

(tl).-O~r~~-~i~rrlr ~1atrdn1-(1 sII~~I,~P.-OU 30t,l1 Se!)teit~lwr 1900, 2G8 sheets of 
this series lint1 I)t:en gul)lisl~ecl ant1 84 were iu corlrse of p~blicat~ion.  On 30th 
S e p t e m l ~ r r  1910,47(i sltents II:LII I)een pu1)lished and 33 were under publication. 
During the year therefore 208 s l~ee t~s  \vt!rtX printed, a s  con~pn~.ecl wit11 174 
during 1908-OH. 

The fignre 476 inc*ll~tlos 127 s l~ce t s  of wllicl~ the  drawing is based either 
on catlaxtral survey or on tol)ogra~)llical survey execnted prior to  the 1st 
Octol~er  1905. Of tllese sotile llave bee11 printed in colourv ant1 some in black 
only;  they have been ~ ~ u b l i s l ~ c t l  a s  preliminary editions and a re  not coloured 
on the index ntalln of this report. 
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The following t,i~ble s l~o\vs tlie 1)rogress nlirde in tlir publication of one- 
inch standart1 sheets from new topogri~phic:~l surveys only, during the past 
5 years ;  see inrles mixps a t  the  end of t,his report.  

~ o t o l  ],rir~tr,l I 1 4 2 1  :i49 
- /-- 

T o t ~ l  i l l  propl.ulnnlt2 I 2,160 ( 2.06; 1 2,101 1 6,326 
- ~ - .~. I 8 

Number rvrnnininp for puldict~tion 2.034 1 I.!lRT, 1.959 / 5,979 

The ofice is in ir position t o  cled wit11 a considerably larger number of 
sheets ant1 will he  able to  undertake all the  work required when parties and 
circle drawing offices send in their full estimated outturn. 

Special map.r..-In adtlition to  the above series of maps the office has 
deal t  with a large number of special maps, of which the most important a r e  
t h e  following:- 

New r;~il\v;ry nlap on the 64-mile sc i~ le  (under  preparation). 

New railway, road, and canal map on the 32-mile scale (under  
preparation ). 

M a p  of the N. E. frontier of India  on the 32-mile scale (nearing 
completion). 

Postal  map  of Sind on the  8-mile scale (under  preparation). 

Old style maps.-Of old maps which a r e  not likely to  be superseder1 
in  the  near future, 220 were prepared for reprinting by the additiou of such 
information a s  was available, and of these 164 were printed. 

DRAWING A N D  ENGRAVING OFFICES. 

Provisiottnl ~legtve slteeL*.-Mil~~ny years must elapse before the new degree 
sheets  on t h e  $-inch scale extend over India, and much inconvenience arises 
from the fact t l ~ n t  the old series of III~LPS on this scale, namely the Atlas 
sheets,  clo not conforrn to  the  new sorios in shape, in gr;rticnle or in area, 
with the  res111t tllirt the public:rtion of :L sheet nf the  uew series will not 
wl~olly sr~persetle itny one .ltlns shcet. 

I t  has  been decidetl thercfore to prepare provisionitl degree sheet,s hy 
cut,ting and joining t,he old +-incli maps in t,llt: sitme form a s  t,lle new series. 
In this wa.!, sllect,s of the  old st,yle will he ~uperscrletl  \vit,l~ rnotlerate rirpidity, 
and every new s l~ee t  prepared from 111otler11 gurveys will rlispli~ce completely 
one of t,he provisir~n:~l nlaps ; ovnrl;rppi~~g i~ni l  confnsion will t h r ~ s  be avoided. 
Experiments a re  br ing made in ortlor to  arrive i~ t ,  t,hc I ~ s t  aud most 
economic;ll method of erfecting t.l~is ronversio~l, wllicl~ is ;L matter of consider- 
;~b le  t,eclinic;tl dilhc111t.y. 

Stnml'.~fi)r  symbol.^ - Stixmps for the printing of thc viiriou.: conventional 
symbols have for some time been w;rntetl, :rnd nmny expcrirnrnt.; havc heen 
made in the s(r;~rcIi for ir s r~i tahle  metht~tl of niirltillg t l ~ o m  A sr~tisfactory 
plan h : ~ s  heen discovered ant1 it  is intentlwl to  provitle f r~l l  erjr~ipments of 
symhols t o  all parties and circle drawing officer;, ant1 40 to attain to uniformity 
in the conventional rcprese~ta t~ ion  of nirtural and artificial featl~res. 
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Hill sl~adi?tg.-A variety of experiments ill methods of hill sharling have 
been carried out. An enclearour has been tilade to  substitute the s tump 
for  the brush a s  i t  expedites the  work, bu t  it. is in Illany respects inferior and 
the success of the  esperilnent is still tloubtful. The a i r  brush, a mechanical 
device for spraying ink, has also beon tried for certain purposes and  it is 
l~opecl tha t  it  will 11e fount1 of use. 

The  follo\ving table sllows the volume of work in the  office during t,he 
year. 

I.--.iVqs of t h e  11tode1.n .vries. 

Class of Nap.  Numbcr of sheets in hand.1 comp'etcd and 

I to presq. 

Grogrnpl~ical maps koo0 and sulnller scales ... / 99 39 

1 inch = 4 miles ( Degrcc sheets. kc . )  ... ,, I 64 
1 

i I 30 

1 inch = 1 mile ( Standard slects) 242 i 208 

I 
-- 

403 I 2 i i  

11.-Old style nzaps, ~q~ri lzts  and other plaits and charts. 

Standard maps 

iWiscelluneous msps and charts 

Malxfor other dcpurtmcnt~ 
1 

133 
I 

6 l 

. -- ---- 
Totals 302 I 376 , 

T/i~-r~e-r.olruit. ~ ~ l ~ o t o ~ q ~ ~ n l ~ l ~ ? ~ . - P e ~ ~ l ~ a p z  the mo\t iliteresting results ohtailled 
(luring the year a re  tliose of hlr.  Taj lor, ;\Tanager of the  Plloto. I3rancl1, 
in liis cspcrimeiits with tl~rcc-colour pllotogr:~l)llr. - . .  

The ra l~ i ( l  deterioration of colou~--sensiti\x plates in the Intlian c l i~na te  
11;~s matle this llrocess 1 ~ 1 t h  u l~cer t i~ in  a ~ l d  csl)ensive. ant1 it  has I~een  Mr. 
Taylor's aim to 131-otlace a. Iwomitle of silver e n ~ o l s i o ~ ~  in col lot l io~~ for coi~t iug 
l~ la tcs ,  n.liic11 n.onltl render them suitnlllc to tali() the place of inlpnrtefl dry 
platcs i n  t,liis process. 111 this Ile Ilas i~ttwine(l to n rc:niarkahle degree of 
sr~cccss. ant1 it is liopetl that  I~efol-a long tllt. oficc will bc ahle to  t,nl;e u l ~  
rel)rotluction in co1o1u.s a s  :I regular I,r:tllrlr of its I~usiness. A t  11resent tliis 
n-ill not pcr11nl)s he much lisetl hy thc Survey r ~ f  1111lii1 itself, but  it should I)e 
of value t,o se\.er:il otl1c.r depa~~t ,mcnt 's  of C;ol-crnmr,~~t. 

'I'lic output  of t11c ~)r int ing s ~ c t i o l i  of the oftice (luring t l ~ e  last three years 
is sllc>\rn i ~ r  tile follo\ving tnl~le. 

Thn cost of t l ~ c  o f t i c : ~  tluring tlltt p r r  \\-;IS 1:s. 1.>4,494, ;~ntl the value of 
tl1c3 otlttl~rll I<s. 2.1:1,8!)4 invlut l i~~g Its. .il,;S(i rc~c~c~vcrrtl in cash or 11y I~ook- 
tlcl~it trans,zct,ions. Thrsc tigr~r,cs coml~;trc~ fib\-ourably wit11 t l~osc  of the 
])rcceetling year, \c . I I~cI I  \\-ere: cost 1;s. 1,38,64::. \ - ~ ~ l u e  of outtu1.n lls. 1,72,234. 
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MAP RECORD AN]) ISSUE OFFICE. 

The gross face value of the maps received froin the printing offices (luring 
t,he year amounterl to Rs. 3,40,000. This suin i~icludcs Rs. 15,361 ant1 Ks. 
26,014, tlre \-alues of maps printed in the Engraving Oltice and at Dehra D6n 
respectively. 

The following table sl~ows the mal)s printed and received and their face 
va111e. 

1 G~~o_nr;rpliirnl mnpa . . 

2 Indi~r  11nr1 Adjncmt Countries 

:j Drgrrr  rheeb 

4 Stnnd1u.11 s l ~ e e t ~  (new etylo) . . . 

2 Provinc~n~l lunps 

(i District maps 

i Atlus sh~*eta 

h Stnndar~l eherts (old ~ t y l e )  

!) Adniinistrntiol~ Report rnnps 

10 Plnns of Citiew trnd Cantan- 
mcnta 

11 Trinngnlntiou and trrrv~*rse 
chnrts ... 

1 :3 Yiscellaueous 11lnp8 

S~nnll  ! J 

1 
1,ooo.ooo , P 

1 in. = .I m. I 10 

1 in. = 1 III.  ' PO3 I 
( 1 in. = I 6 111. 

i 1 in. = :I2 i 1 2 

1 iu. = -1 111. 

1 in. = 1 in. I i t i  

1 in. = X 111. 

The total number of p~*intetl maps issued (luring the year was 1,42,421, 
of an  aggregate value of Rs. 1,24,858. The tletails of the sales were as 
follows. 

I 
Bales to  ; Nunibrr of rntrpa. 

. . . ._ .. .- i.-- ~- 
i 
I 

C+nrrrr~me.nt Otficinla . . . i 4 , 4 G 9  

India Oflicv 5,759 
1 

Dcy,nrt~ilrutnl iseurs . . . .  / 40,803 

Privntv inrliritlualr I 
1!1,230 

Auentr ... . . . . . .  I 1 .DUO 

I___-__.--- 
Totals ... I 1,42,491 

Vnlua. 
-- -- --- - 

Ra. 

49,929 

i , D O H  

51,i63 

17,617 

2.041 

1,24,86(1 

A riem catalogue of mnps corrected up to Febnlary 1st 1910 was pub- 
lished during t>he year. 
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JIATHEI\IAr~ICAI, TXSTHUfiIEN'J' OFFICE. 

T l ~ e r e  has I~ccn  ;L I i~rgc falling o f  i l l  t.lre c l rn~n~ul  for new instrnmcnts ;r.nil 
also for  the ~ ~ ~ i ~ ~ i u f n c t n r e  i1.11tl ~.cl)iti~* of i n s t ~ . ~ l ~ n e n t , s  1.c.rlnirct1 to  I>c donc: in tl~t:  
\vorlrsl~ol~s. I n  tlie fornle~. c i ~ s c  t,lir tliniinution ; ~ ~ r ~ o o n t e d  to 32 1)r.r cent. ; I . I I I ~  

in thc 1;ltter t o  24 11cr cent. or1 t l ~ e  averilge v;~lncs of tlie two p~,evioas j-eitrs. 

'l'liis hei~vy tlccrcasc ill i len~;~url  u~ltl t,l~t: t .o r~se i l~~cnt  increase in t , l ~ r  v;~luc: 
of the stock in liantl, on wliich : I i  l1t.r rent.  interest c l~arges a re  levictl. 11;r.vt: 
coni1)inctl t o  sl~o\v t l e f ~ i t ~ r  i l l  the  l ~ ~ ~ ~ t i t  i ~ n ~ l  loss :rccourit,s of the inst1.111iic:nk 
store ant1 worl ts l~ol)~,  n~no~int , ing i l l  the  for111t:r cbiLst: to  Ks. 20, l iG ant1 in tl~t: 
1;rtter t o  Ks. 15,270. 

Goocl 111-ogress 11;~s been 111:~de in tlie m a ~ ~ o f a c t u r e  of more tlelicate in.;tra- 
ments, sr~clr a s  t l~eot lol i t~s ,  l e ~ ~ e l s ,  clinometers ;~nt l  all descril)tions of scnles:~nd 
offsets; tlie divicling i ~ ~ i t l  engraving of t , l~e  la t ter  llave been greatly f;tcilit;ttetl 
hy two new machines, i ~ u  it~1t011l:~tic d i ~ i t l i n g  machine and ;In cngri~virrg 
machine, ~ v h i c l ~  were installt:tl rluring the  yei~r .  

A notewortl~y piece of work \vi~s tlre ~lesign i ~ n d  111an~lfactllre of the  
largest* adjustable pl i~n hoi~rrl t l ~ i ~ t  11;~s evela heen niatle or nsetl in Intlii~. 
This plnn 11o;trd Ineirsures 11 feet 9 irrcl~es hy 10 feet 3 inches, i ~ n d  tlie \vl~ole 
weight is taken hy a l ~ i ~ I l - t , l ~ r ~ ~ s t  \v!~icl~ ~ l l i ~ l ~ e ~  it,s i~tljustment ptrticularly cit.sg. 
I t  is now in nse in t , l~e  st,~itlio of the  Photo.-Litho. Office, in connect,ion with 
the photograpliic reduct~ion of combined sti~ntlartl slleets for the prepamt.io~r 
of degree sheets on t !~c  $-inch scale. 
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11.-DEHRA DUN OFFICES. 

A. SPECIAL OPERATIOKS 

Tlle erection of the  base line obserl-atory was commenced in RIay 1909. 
l u  nccordanco with instructions received from the Secretary of State, tlre 
plaus n-ere sent  home for Sir  David Gill's inspection. Building operations 
had to be  tenlporarily suspended bu t  were resumed 011 receipt of the  plans 
from Sir  Dal-id. 

Approsinlate  sites for the  i l ieas~lren~cnt  of base lines in Burma and 
ISnluchistAn 11ave been selected, and  a conlplete apparatus of wires has been 
purchased t o  replace t h e  old compellsntion bars. 

Photographs of the  sun were talren on 337 clays in the year. I t  is hoped 
t h a t  on the  88 clays when thc  sun was completelj- obscured, photographs of it  
were  secured either a t  Greenn,ich or bIanritius. 

13. COBIPUTISG SECTIOS 

The chief point,s of intcrest in  the  \vorli of this section a re  a s  follo~vs : - 

Dur ing  t'he summer of 1010 t h e  simult;~neous I-ecluction of the levelling 
was completed. All closing errors of circuits were e l i m i ~ ~ a t e d ,  the level uet 
was tied to  seiL level a t  nine tliffbrent ports, ort.llonlet.ric corrections were 
;rpplied, and  :~djustetl  values for the  heights of all bench-mi~rks fixed l )etneel~ 
I an11 1900 were ohtained. A complete account of t l ~ e  levr:lling operiltions 

thc Survey,-of t h e  methotls of ol~sel~v;ttion, of the instl ,nn~cnts a n d  11encl1- 
n~nrlis.  of the c o n ~ ~ e c t i o n s  nit11 sea. Isvel, of the ilccumcy of results,-11;rs now 
I~t,t.rr pul,lisl~etl i l l  Volnme XIX of the  ,lrrr~~rttt I,J' i h ~ ,  O~~oi~criio~ix ru' 1110 Gi-~!ni 
. Y ' t ~ i ! / o i ~ o t , ~ ~ , t j - i r ~ c ~ /  Stli-rcj,t/ I! j' Jtt~lkt. 

Tlic? puhlicn.tinn of this vnl~lnrc 111i11.lis t l l ~  clnsr of t l ~ c .  first I~alf-ccntu~,! 
o f  levelling \vol.li in Intlin, ; ~ t ~ r l  l)~,ovitlt:r ;L sc.iclltific ant1 c t ~ ~ l s i s t r l ~ t  I):~sis for 
t l ~ c  Ievellil~g operatioqs of the futul-c. 

I:;~rc,n~etric nl)scr\nt,iol~s for height. in ('t:ntral A s i ; ~  1))- J)octol Strill ant1 
c.liuorllrtl.ic. ol)srrvat,ions C O I -  l ~ e i g l ~ t s  of certain Ilimi~l;ry;ln ~ ~ e n l i s  I,! 1)octot. 
Loug.~t;tR' \j.c.rc. retlucecl, nut1 t11c results sul~plictl tu t l ~ e  1)r;iwing 0OtIic.e fo~ .  
ir~c-orl>nratior~ in nlaps. 

('c-)rnl)ut,atii)ns of Cnptnin 1lnl)inson's triaugulntiori i l l  1iohiat;in :111tl Sintl 
S;ig:w Dnnlr (Inring lSISl--.i!l \\-t>r.e 11;11,t,ly r~ncle~. t . :~l te~~,  for irlc.ol.l)o~~ttion i l l  thv 
trans-frontier rlegl-cbe t8rial~glllntmioll chart.<. 

1 1 1 ~  co-ortlinntes aucl I~~iglrt . ;  of n fvn- nlorcb 1)t-':rI<q troll1 C'aptnio \.T'ootl's 
t , t-iau~ulntion in lYcqtc>~~n T i l ~ e t  n e r e  cnom1)utctl :lntl atlll~itetl ,  for illco~.l)ol.;~- 
tion i l l  t l ~ c  m a p  of T i l ~ c t .  

Certain Labltas of t .11~ 4th crlitiot~ of the, .\uaili;lry 7':il)les \vol.e ostenrlctl 
t,o 43" K. Iatitwle, for illclrlsio~~ in a s~n:~ l le r  c t l i t i o ~ ~  for tllc usc of explr-)rers. 

Syl~o~)tic.nl Volnn~t! Fio. X S S  1.' of t l ~ r  Zic~l,tl~ East IJongitutli~lal S(xl.i('* 
~ ~ : t s s ( , ~ I  tllrv,ngll thc, 1)rtS,<s ;1110 \vas i s , ~ l ~ ~ . t l .  'I'lii.: \ . ~ ) I I I I I I I ~  f r l~.nishc~ tlat it of points 
ill t l ~ r  f l ininl ; ry:~~ fro111 I)(,III.;I I)I'III to .\s.<;IIII, i r1111  ~ O I I I ~  of t 1 1 ~  11i~I11:st [)(*al<s i11 

t,l~c, ~ v o ~ ~ l t l  f i l l 1  \vitl1initsnr.c~;1. ' ~ I I I ,  rich\\- .systc111 of 1111111brl.ing 11it11;1lit!-;111 l )e :~ l i~  
n~c*l~ti~,lrc.tl 011 pngc 1.5 of tlre C;c.r~c,rnl 1.ti.l)c)rt for I ! l O T - O H  has Iwen atloptell 
in it. J1ou11t Iivcrort will iu futul.c 1)c kno\vn :IS '::,": in adtlitiun to it3 



11.-1)EHRA DUX OFFICES. "5 

695 Pl.incip;~l stations of tllc 3,598 in esist,erlce were repaireti 11y tlistrict 
officers a t  a cost. of Rs. 4,085T; 15 oltl sbatio~ls wcre reported as tlestroyed, 
and 5 new stat,ious were nclclctl. Ont of 3:X3 districts from which reports a re  
clue annually, 18 f;tiled to nlalir ret,urns. 



111.-CIRCLE AND LOCAL DRAWING OFFICES. 

A. S0R'rHF:RX CIRCLE I)RA\VISC: OFFICE. 
, . Ihc, no1.1nir.1 milin \\'ol'li of t , h ~  ofice \\-its tht! esi~miuir.ticrn of stit11dar11 

s h r r t s  tlrit\vn tllr  ritriorls l)ilrties, the t l~ . i~ \v i l~g  i~11t1 esit~ninirt~io~l of s l ~ e e t s  
nhic.11 the  l)i~l'tics ( r i ther  f l w n  i ~ ~ s ~ ~ t l i c i e n t .  cst:tl)lishment or owing to a. sllort 
recess sei~son)  l ~ a d  h r r n  onalde to  u ~ ~ t l e l * t i ~ l ~ e ,  the pre1)iirirtion of special 
etlitions of sti~ntlnrtl sheet,s, i~n t l  tlln tlri~.\ving of tlegrce shects. 

The oflice i~lho unclcrtooli the d r i ~ \ \  illg of ccrtnin sheets of thc series 
antl t l ~ c  esnmini~tiorl of s t i~nt l i~l~t l  hl lc t~t .~ prepfired in the ITnitctl Provinces 
I ) ~ . n ~ v i n p  ofice n~eiitionetl Irelow. 

'r11e follo\ring is n sllnllnnry of tile specii1.1 work in Ili1.1111 i~nt l  sent to  press. 

i Nr.uuer: ( 8 1 :  SIIIIETS. 

P P ~ T O . ~ ,  sh(,f.ts . . , . . . 1 I in. - 4 11:. I I S  1 I 

' ~ ' I I I .  tinirl e s i t ln in i~ t io~~ of eight sti~nil:~~.tl  sllrcts was coml)lcteil i~.ntl assist,- 
anct. was givcw to the Eirste~'n C'i~.cl~! I)r;~wiilg Officc in the ro~npletion of 
t,lieir ilrreittns of miil)ping. i~ntl to  the vir.l~ior~s ~rnrt,ies ill the S o u t l ~ e r l ~  Circle 
in t.11eir c111.re11t n1i11)1)ing. 

The 1'lroto.-zinco t le t : i r l~n~rnt  ot the othcc was taken ovtv from the Eastern 
('ircle antl \\;I.; f r ~ l l v  occllpicrl ~ v i t h  photogrirphic antl rantlgke \vorli. 

C Er\d'TE:lIS (:IK('I,lf I)RA\VIS(: OFFICE 

'The tollo\ving tnlrle .;llo~vs the n u ~ ~ l l ~ c ~ r  of m;q)s ant1 c l~nr t s  in llantl and 
sent  t o  p r t w  during the yeill'. 

ST'AIH&~ 01: S I ~ E I I ' ~ S .  

Hr;ll<,. . - - - - -. . .. -- - . .- -- 
C'I:IR* ad I I ~ : I I > .  11) I I ~ L I M I  for drn\\i~~z, I 

t i .  I ' %lit to prc-un. 
s : ~ : t i  ' 

~ ~ . -. ... - - - 

Stnntlnnl rhr.<>tc ,.. I I ;!I 

Fn~-~.st cd i l i n r~s  o i  ~ l lmo ' i ( .  . .  2 in .  = I ~ n .  !I ' ) 



111.-CIRCLE AN]) LOCAL DRA\VINC. OFFICES. 2 7 

I ) .  RESGAL I)RAWIN(; OFFICE. 

The stantlard mapping scction of this office continued its LVOI-k of com- 
pilation of standard shects from motlern cntli~stl.i~l surveys for publication 
a s  preliminary editions in hli~clt only. 

71 st,nntl,zrcl shcets covc~*iug a n  RrciL of 9,748 square miles were tlealt 
with;  of these 14 have been sobmittetl for pul>lici~tion ant1 G ;ire nearly 
complete. Onc tmverse chnrt \vas rompletetl. 

E. USITED PKOVINCES DRAWING OFFICE. 

This ofice was again elnploycd untler the Superintendent, Northern 
Circle, on the cotnpilation of stanclnl*d sheets in the Unitctl Provinces i n  
both new and old stj-les from oltl cadastral survcys. 

Tlie new style sheets will I)e 1)11hlished a s  p1.eliminary editions in coloors, 
the old style sheets in black. 

Twenty one sheets in the new ant1 two iu t l ~ e  old style were drawn a n d  
submitted for publication, ant1 forty seven traverse cliarts were completed. 
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