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GENERAL REPORT, 

From 1st October 1914 

To 30th September 1915. 

PART 1.-GENERAL REMARKS. 

1. The ~ n a i n  p:~rts of tliis report, as shewn ill the " Coutents  " o n  
the  opposite p:lge, are Pcc~t  !--Fir[(/ ll7o~.lt.. s111n111;lrising t l ~ e  operations of 
t,ho field p ~ r t i c s .  ~ ~ o o p e t l  nn(ler appropri :~tv I~e:~dings ;  nil l ' r ~ ~ t  3 - q f i c c  
ll'orl;. \shirlr gives :I I~rief ;rcconnt of t l ~ c  ye:lr's progresR in the  head- 
qu:~rters  ant1 o t l ~ e r  ofKces. Fnller det i~i ls  o l  these operations are being 
pnl)lisl~ed in \:olu~r~e 1 X  of the  ..Recorrls of t h r  S m v e y  of India". 

2. An allstr;~ct s l ~ o n i ~ ~ g  the progress of t l ~ c  topogr:~pl~ic:~l  programme 

assizne(l to the ~ l e l ) n r t ~ ~ ~ e ~ l t  in 1!)05. )nay I)e foun(1 ill Table I1 o n  
page X. Froun tltis it \rill I)c seen t h ; ~ t  the out- turn of topograpl~ic:~l survey 
during the current year \\-;IS :j(i,(ii(; stlu:lre ~ni les  ; ant1 t l ~ o t  this lrrings 
the  tot :~l  progress since 1!)05 to 406.4!)l slltiare ~nilcn, le:~r,ing 1,415,109 
square n~ilcs  till to l)c ( lot~e.  

3. The lirst three I l l~ lex  I I I ; I ~ S ,  :rt the en(l or the report ,  s l ~ o w  the  
progress of this topograpl~ir:~l progr;lmlble 110th in srirvey on11 in pul)lication 
in the thrcr  circlcs. \\.hilt t h r  relnaining clevcl~ intlexes al~olv the progress in 

pul~licatiotl ol' the v a r i o ~ ~ s  series of lnaps appertaining to  t l ~ e  scheme, an11 
:~ lso  t l ~ c  1nni11 rl.:~~no\vo~.!i of trinngulotiott on  whiclr the Survey of 1ndi:r 
is I) ; ISCI~.  

4. T a l ~ l e  I \ -  on p ;~gc  42 gives :I list ol' t l ~ e  new 11ul1licatiou6: of t h e  
C n l c ~ ~ t ~ t : ~  Ofices lluring thc ycl:lr. A c o ~ ~ ~ p l e t e  l i ~ t  or 11ep:lrtmental publica- 
tions :~p;trt I'rotn Innpfl, I I I ~ I ~ .  I,e f o u n ~ l  in t l ~ c  A~lnn:~ l  "Hecords of the  
Survey of Inrlia": and lists o l  new 111;lps :Ire pul,lisl~otl ~ltl:~rt,erly by t h e  

rlepartn~eut, as  well as  ill t l ~ e  ~ n o n t h l y  "Xotes  of tlle S r ~ r v e y  of  Iudia". 
5 .  I ' rngrcs~  in the  l 'rigono~netrir:~I B r i ~ ~ r c l ~  call only I J ~ !  :r~isesserl by a 

st111ly the " Recor11~ of  the Survey (,I 1111li:l " ant1 the speci;~l poblicntion~ 
1 1 I 1 )  ']'lie Cencri~l  Report ran : ~ t t e ~ n l ) t  little Inore tlr:rn 
a 1)ric.f :rl,stri~ct o f  the locrtlc ant1 na t r~re  of  the tlitfbrent operatiolls. 



6. Notable Events of the Survey year were as follows:- 
( 1 1 )  &ing to the war 4:: Iinperii~l Officers 11:lve I~een  reverted 

te~l~por:lrily to  ir~ilitary (luty :In(] the service8 of 19 officers 
of t,ht! l'rovinci;~l Scrvic-e have heen nccepte~l 1,. tile 

h1ilit:lry I)epart l i~ent  (luring the  year. 

( b )  Owing t o  the  short :~ge of officers the  field work of tlre wl~ole 
~ lepnr t~ i len t  was c~onsi~ler:~l~ly curt:~iled. 

(c) A Survey tletnchlr~cnt antler :In Il~lperiill Officer accoi~lpanied 
the field-force in JIesopotanlia : ~ n d  was s u b s e t ~ u e r ~ t l ~  re-  
inforcell l ~ y  two Inore 1111peri;ll Officrrs : ~ n ~ l  Four Provincinl 

Oflicers. 

( ( 1 )  The Map ltecortl :inti Issue OHice ha8 Imen overlranled ;~rld it 
is hoped that  the  changes intro3ncetl will expedite :lnd 

~ impl i fy  the l~uuiness of this office. 

(c) Tile Government of India sanctioned in &larch 1915 thc ;~t]di- 

tion of a new l'rrclico/ lllnl) f ! f  Inflia on t h e  l~cr,[f-i,~clr, 
scnlr! to  the t o p o p p l r i c a l  progrnmlne utd  gootl progresfi 
has already heen 1n;ltle in the con~pilntion oC this Insp 

lroln nvnilable uiateriol. 
(f) Crivtzlierr: (la Fi l ippi 's  ez))r~l,it ion has been brought t o  a 

snccessful conclusion. 

(g )  The det;rch~nent with t h e  l'ri,rco-Pe?.sicin Front ie r  Co?)ui~ ission 

Ilaving cornplcted its work returned to  India. 
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I I . - .~l)>l  lsls'~l~.\'l.'los . l Y  1 )  l ' l < l ~ s o s s l < I , .  

7. T l ~ c  cost of t l ~ e  depart~nent Tor the tinnr~ri:~l year enfling 
:ilat &l;lrcl~ ]!)I5 was I<#. :::i.X-l..i:i:i :131inst :III c~ t i l~~a ten l  1.0st 

Rs. :3S,l2,.550. 

8. ~'olollel Sir S ,  ( j ,  811rr~1rtI. l i , t * . ~ . ~ . .  I f ,  I.:., V, I{,%. a~l111i11istere11 
the ~ l epa r t l~ l~ l l t  tllroncrhont t l ~ e  year. I I : I ~ ~ I I ~  l~een gri111te11 :In cxtensioll of  

service t l u r i ~ r ~  t l ~ e  perio~l of the war. 

9. 111 the I,rlljc,t.iitl ,4'rrll;cc,, M;?jor 17. C'. Hirst. I . \ . .  was p e r ~ ~ ~ a r ~ e ~ ~ t l y  

transferrc(l llllcler the ( : ove ru~~~ t !~~ t  of I-:engal S ~ O I I I  I s t  F e l ~ r ~ ~ n r y  1 !)I 4. 

Lieutellant H. JI. &1cK;1~: n.a., \\.as ltilletl in action in France on the 
I:3tl1 Soven~ller 1!)14. 1,ieutennnt-Colonel 1:. '1:. Clrichton, P.I . I ; . .  1.n.. mllo 
was "11 d e l ~ ~ t a t i o n  r~ntler He11gi11 reverte~l to the t lepar t~ne~l t  f1.ol11 24th 

Nove~l~ber  1!)14 a1111 Mr. .I. ~le(:r:~alt' H~lnter :  af.i\.. ~ 1 1 0  had I~i t , l~er to  heltl 
:L speciill a p p o i u t ~ ~ ~ e r ~ t  was transferre11 to the callre of the 1111peri:1I Service 
Sroln 24th Jn~unary 1015. Iluring tllc year :i:1 officers te~l~por i~r i ly  revertell 

to 111ilitary d ~ ~ t . y  on account of the war. 

111 t,lle lJrooij~cirr,/ Servi r ,~  t l~ere  were -1. losses: Blr. V. 1). B. Collins 

~ v : ~ s  killell i l l  i ~c t io~ l  in IJr:~~lc,s: Mr. C'. S. Littlcwoocl clic~l, Jlr .  J .  P. 8arkcr  
retired ; ~ n d  Mr. F:. .J. H. Hanl)y 1.e~igne11. OF the secon~le(l oHiccrs 
Messr~.  P. l<eecl~y autl S.  Be~lfor~l  retire11 a1111 Messrs. (:. A. O11)oncl, 

1'. F. Delaney ant1 I. ;\'ewtou \wre p e r ~ ~ ~ a n e n t l y  transferre11 under t l ~ e  13cng:il 
( ; ove rn~~~en t  arl(l Mr. 0. E. C. .Jncltl uncler the A S ~ ~ I I I  Atl~ninistration. Six 
officers OF the Provinci:~l Service were te~nporarily on ~leputation to  111i1it:lry 
cluby. Three oflicers receivetl c o ~ ~ ~ ~ l ~ i s s i o n s  in the A r u ~ y  tvl~ile on le:tve in 
Englantl ant1 10 oflicers receive11 r o ~ ~ ~ ~ r ~ i s s i o n s  in the Tntlia~l Arlr~y Reserve 

of Officers. 

T l ~ e  toti11 strengtl~ or the ~ l epa r t~nen t  a t  the close o i  the Survey 

yenr was -52 1111peri;ll Officers. 124 Provi~lcial Officers autl 41 Upper 
Snllortlinates. I)esitles speci:~lists, clerks, lower subortlinntes ant1 111enials; 

but tlre nu~nber  of officers of the tirut two services actually e~nployed in 
t , l~e (lepnrtrnent were 19 I~nperinl OtIicerlt ancl 106 I'rovinrial Officers, the 
remainder being on 111i1itary duty. 

10. The C :o~~~pr~ t ing  Office Ii:ru I)een lnilde into a11 executive cl~arge nntl 
will take its pl:~ce i ~ ~ ~ ~ o n g t i t  the other esecutive c11:lrgeli oi  the tlepartrnent. 

11. 'l'11e following Honouru were col~femed on lne~nbers of the 
depart~r~erit  tloring the year :-- 

fi he C.1.E.--- 1.ie11ten:tnt-Colonel C:. H. 1). Ryder, i).s.o., I L K .  

hf,ilitu~.y CI.OSS. - C!:~pt:~in F. 1'. S o ~ w o r t l ~ y ,  I I . E .  

l ) i s 1 i ~ 1 ~ ~ u i ~ / 1 r d  ( ' O ? I ~ / I L ~ ~  
AIeili~1.- Messrs. E. C!. O'S11lliva11 nntl A .  J. A.  Drake. 

Silz.c~. ~llctl(t.l ~ I .O , I I .  t / t ,~ 
KoyuI Oeo~/r~t,j)lti.c~r[ 

Soct(,f?/ (!i ltcrl!/.-- hr:tjor H. \\'oo~l, I{.I~. .  nntl Illessrs. J R I I I ~ ~  Pr:~snd 

and S l ~ i l ~  Lal. 

12. ' h e  iollowing tallle dro\vs t l~t .  clistrillntio~~ oi ollicers (luring the 
y e : ~ r ;  the narlles of officers :~ l~sen t  on long leave throughout tbc year or or1 

d e p t ~ t a t i o ~ ~  with 1,ocal ( ; ove rn~~ren t~  :Ire o~nitted.  Several unlrles occur Illore 
tllnn once on account or trnnafera frorl~ one office to  a~ io t l~e r .  
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Ofice, Bangalore. . .  I,. 11 .\llllc.l..llll 
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.. [l,lllll,tln,'l .< S \ l<,. \ ' l* , .  l ~ ~ n v l c l i ~ t ~  . l ~ ~ n ~ l ~ ~ l ~ , ~ r  
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, I i I I 
,, .Jil!~,,~l,.,, Jlc,l b,,,, ,1-,,<1 c,. ! .,,,,<!,,,,. 
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PART 2. -FIELD WORK. 

13. The two following tables show rcspectirely the progress 
01 the toyogr;~phic:~l progr;llnule ;1ssig11ed to the ~lepnr t~uent  in 1905, 
and the out-tnrns ;1n11 cwsts of ~IiRBr'nt p : ~ r t i c ~  (111ri11g the year under 
report. They arr  f o l l o \ ~ ~ ~ ~ ~ l  1)). Irief ~lcscri l) t i~~ns or the wnrk of each 

topo~~aph ica l  p :~~. ty .  

111 1913, the Secretary of State s;~nctione~l ;I schelne for the reduc- 

tion of the sc:~le of survey of certain spnrsltly popul;~teIl areas of India. 
This will greatly reducr the area of survey 011 the one-inch scale and 
consecluently accelerate the? r ; ~ t e  o l  progress of topographical surveys shewn 
in Tal~le  11 belo~r .  I n  orclrr t,o give a lrctter idea of wli;~t  work actually 

lies beforc the ~ l epa r t~ r~cn t ,  it Inny 11e rellrarkecl that of the :Ires remain- 
ing for survey ;~lrnrlt (i20,000 Hclllnrc I I I ~ I I . ~  :Ire likely t c ~  11e surveyeIl on 

the half-inch or s~~la l ler  sci~le. 

Table 11.~--Progress of Topographical Surveys since 1905. 

St?. I I I ; / ~ , T .  ' 8 S ' q .  111i/r8. SII. UI~/V.T. AS,~. 1,,ilv8. 

1905 -116 ... hlostly 2.111~1, allcl I - i ~ l c . l i  6.27H 1.liBlI 10.22 1H,260 

~ - ~ ~ 

Total Areas completed to  date 
I 

187.742 j 114,405 104.344 406.491 

Approxlmate areas for the whole 750.000 '542.800 ' 528.800 1.821.600 
topographical programme. 

Approximate areas remaining for 1 562.258 1 428.395 424.456 '1.415.109 
survey. I 



F I E L D  WORK.-TOPOGRAPHICAL S U I I V E  YS. 
'a 

Table 111.--OUT-TURNS and COSTS of Topographical Surveys, 1914-16. 
I OUT-TUl tKS.  I T O T A L  COSTS. I 

~ 

PARTY and LOCALITY. 
Survey nnd 

hlnpping. RI.:MABEE. 

Chnrncter of ground. Scnle and  typo of SllrW'. 
Cost-rntcs. 

--- 
- -- 1 s q . n l i / r r  I ". I Co'q' I NORTHERN 

votes. CIRCLE. 

Motisluinous a11d ?uooiled ... 1-inch Survey ... 
VCPU h igh  Hi~nn la !~as  ... !-inch S u ~ v e y  ... 

No. 2 Party-P7111jnb. 

plains ,  i r r x Q a t ~ d  a n d  non- i r r iga ted  1-inch Survey ... . . . 
Plnzns, s a n d  1~~118 n a d  rocky outcrops 1-inch Rcv~s iun  Survcy 

... 

No. 3 P a r t y - l l ~ r i l e d  P ro r inc r s .  

P l a i n s  o n d  ?uood(~rl lrills ... 1-inch 11c:;urvcy ... . . , 
Open a n d  zuooded plrri~zs ... 1-inch lIc\~ision Suvv'y ... 

No. 4 Par ty - l i r c i t ed  Pro?.ir~rcs (rlrrl Nrpa l .  

P ln ins  vuoodcd ... 1-inch Rrsurvey ... ... 

-- 
TOTALS, NORTHERN CIRCLE:-- 

88.322': I 1 36.1 Exeludca Ra. 1 , i 3 (  
coat of mow! nl 
I ' c r ~ ~ . I i n l n c t  
lle*tar,llmerit. 'I'l~ii 
Drtarllrncnt alLc 

ol,olishvd un.1 u( 
r\-t,rk ~ 1 1 3  don<!. 

21'1 tlnclorlr~ Rr .  3.113, 

ment o f  N ~ I .  , 
1';rrty ~ntp!oyrd :I 
1 ,,,:L,8pInq I 1  

Nv. I l'arty. 

28.4 I n r l ~ ~ ~ I ~ ~ s  :t~t,l ;,SL9.11-:3 ~~s.!l!l.~.Il~-~ co.>l 

o f  irork 
Kutn:lnn a31.l IIarrl 
n;~car  Fclrcrts n.?; 
Ix~c t i r~~ lg  rlul,it.~I,I~ 
trr tlw Fort.-1 

I I)~~pnrtnrcl~ta cou 
i I ecrnrcl. 

",cut r n , p ~ ~ ~ . d  0, 

21' ~n:~l)p~rt$ i r  

I 
S o .  1 I?trlg. 

I -- .- - - 

Cost- 25.3 sq. m. Rs. 3,12,174 rate 
- .- . --.- . -- ~ 

~ 

Sg.  ~tlilca. ,:,,s,. SOUTHERN 
NO. 5 Party--(' , . ,t/t.rrl I ' r o r i ~ ~ r c s  ,r~ril n-i.rlr. r , , , , . ,~ .  ( CIRCLE. 

I l u .  ' 
Iqtt~i,vrl,,  lrill,~, ojlrlr z ~ ~ z ~ l ~ ~ l a t i ~ ~ q  >.l.inch sllr,.cJ, 

pl~cte~rit a n d  c ~ i l l i i ~ ~ ~ t r ~ i  p l [ ~ i ~ i s .  j 
. . . 

Fo~cst .c lnr1 hills ... 1 -inch licrision Survcy 
I D.ilto ... 2.inch Survey ... ... 18'0 I 

Dcnsrl!l iuooded h i l l  n ~ u f  7nangrose 2-inch Skcleton Survcy (un. 
swnmpa. contoured.) 

y Force1 
- - -- -- hlnp OHico. 

TOTfiS. EASTERN CIRCLE :- 5,056 aq. m. RP 2,90,997 %k- 57.5 
. - - - . . -. -- - .- - - -. - . . . -. -- - 

GRAND TOTALS :- 36,676 eq. m. %. 9.78.531 26.6 

1 NO. 6 P a r t y - B e r n r ,  Bon~bn!, ( I I I ~ I  lf!~rl,,lenrbrrd. 

Va'nr.ierl, ?nostl!/ i rnd~rlnt iug . ... :-inch Sur rey  ... ... 
~ n t r i c , n / c  I ~ i ~ l s ,  rotrgh roirrrtvy ... i-inch sol.vvy ... . . . 
I I ~ I  7 I I ... 1-inch l i r \ . i s i o ~ ~  Survcy ... 
I n t r i c < ~ / r ,  w i th  I h i ~ r  forcst ... 2.inch Survey ... ... 

No. 7 P a r t y - ~ l f a r l r u ~ ,  Ifysore rr1111 I'ondl'cherry. 
noclhl k.ills n l ~ d  cliltiontrd plni,ns 1-inch ~ n l . r c y  ... ... 
I l n ~ l i ~ l a l i ~ ~ q  plnlcn 11 ... 1-inch Hrrisioil Survoy ... 
13ocli!l I I ~ I I ~ ,  p a r t l ! ~  wooded ... 1-inch Suppleinentnry Sur rey  ... 
Loa,  lrills mid opc~ l  p l a i n s  ... 2-inch Slirvey ... ... 

, No. 8 P a r t y - J l u d r a s .  

H ig l i  forrat-clnrl hills ... I-inch Survey ... 
Utr,Irr/nt i71g rnc/oscd coast col intr!~ 1:-ln~h Survey ... ". 

~ 

... 

6.096 

'$:: 
2' 1 

2.921 
1.910 1 

1:1,4 
4i101 

1 3 ]  

Cost- 19.5 T O T U S ,  SOUTHERN CIRCLE:- 19,286 sq. m. Rs. 3,75,360 rate 

7,640 

5,423 

7 

-. . - -- - . - 
~ - --- - . - .- 

No. 9 P & r t y - B e ~ l ~ n l .  

No. 1 0  P a r t y - l J p p c r  Hurnrn.  

Moatly l r i l l ~  nnrl tkickl!/ ruooded ... 1-inch Y ~ ~ r v e y  ... ... 
Di t to  d i t to  ... 1 -inch Rcvirion Survey ... 
Ditto d i t to  ... 2-inch Yurvoy ... ... 

No. 11 Party-Tipper Biirmn. 

 hill^ nnr2 rlensel!/ ~cxrndrd ... I-inch llrvision su rvey  .,. 

No. 1 2  P a r t y - A r m m .  

,.. Opcn a w l  h igh  1108.8 cowerccl ~:~~~~ ;:;$zmenliry Sulvoy ... 
p b i n ,  n n d  hrn8cly woodcd I 

Sllr,n ... ... 11illa. ( 4-inch Spceinl Forest Survey ... 
hd&ma,ns D e t a c h m e n G A ~ i d c ~ ? ~ ~ n t l  Jslnnds. 
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NORTHERN CIRCLE ( u u l r  index map NO. 1). 

14. No. 1 Par ty . -The  reilnced area of survey ahown in Table 111 
is due t o  the curtailment of the winter programrue of tield work. The  
Party kept  only one r letnrh~nent  in the  field whiclr worked doring the  

late nutu~rrrl and the Following summer in  t h e  Irigh Himilayas near 
Kiehtwnr, ant1 to tlic Nortli ibnd West of tha t  pli~ce in Jarnmu State. 
the country varying froin 3,000 fcet t o  over 20,000 feet in altitude. Two 

kh;rlasis lost their lives by accidents in climbing these heights, and difficul- 

ties of transport nut1 of meotllcr were considerable. 
Triangulat,iou in advance was carricd on  southwards t o  the  neighbour- 

hood of Dalllousie and is now colnplete down t o  the plains of Gurdiis~ur.  
Ttre bulk of the P w t y  renrained a t  Mussooric throughout the  year 

and a progrnmme of hnlf-inch fair mapping has been comlnenced hy that  

portion of the  Party which did not  take tlre field. 
15. NO. 2 Party.-This Party fiurveyed a total area of 3,394 

square rniles on  the  l- inch scale in the districts of Hissir, I<arnd, 

Rohtak, Delhi, Gurgaon irnd in  the States O F  Jind, Pataudi  and Du,jina. 

The  country surveyetl was tlat except for occasional sandhills and rocky 

outcrops; portions only being canal irrigated. 
I n  atldition, t,riangolation and traversing of 1,200 square miles and 

284 linear miles respectively were carried out  for  future half-inch detail 

survey in p:irts of Alwilr and Bharatpur States. 
16. NO 3 Party.-This P:rrty surveyetl on  the l-inch scale a n  

area of 3,028 sqnnre miles, of which 1,359 square nliles were re-survey, 

and 1,669 square miles revision survey. 
All tho worb lay in t h e  United Provinces and enlhraced pnrts of the 

following districts, Ri.jnor, SahAranpor, Dehra D i n ,  Garhwnl, MuzaElrnagnr, 
Meerut, Nairri Tal. Rareilly, P ~ l l b h i t ,  and Shih,jahinpur. 

With the  exreption of a small area of the Siwiilik hills in Sahi r i~npur  
and Dehra D i n  districts, and  a part of the Rumaun hills, east  of the  
Ganges river facing Hirrrlwir, the country surveyed was flat; forest-clad 

areas were encountererl along the foot hills, also in t h e  Tariii tahsil of 
Nnini Tiil tlistrict, and in parts of Pilihhit. 

17. NO. 4 Party.-This Party nurveyetl nu nren of 3,467 ~qui l re  
miles of re-survey on  t l ~ e  scale of 1 inch t o  1 mile in the  districts of 
Hira Runki, Fyziihnrl, S~~l t ; lnpur ,  Partiihgarh, Jaunpur ,  Azamgarh and Basti. 
The  area consists of plains of which tlle greater portion in highly 
cnltirated [rnd covered with orcharcls, Inango trees being in ahundnnco. 

I t  is well-wooded Ijut there is no  forest, tllongIi scrub jungle occur8 in 

many places. The  principal rivers that  run  through portions of the  area 
t h a t  came under Hurvey :Ire the G o p i  and t h e  Gntnti. 

18. Recess Work. -The  whole of the  ;wen surveyed this year by 
t h e  Northern Circle will have been Iair-drawn hy t h e  parties beFore they 

take  the field next  UeaRon. 

19. The work of tlte following party and detachments, also belonging 
t o  thifl Circle, if l  reported on pages 1.5 to  17.  1Vo. 20 l'arty 
(C~tntoninent)-P1~ti,ja6 R i ? ~ e r n i t ~  rlctctchmen/ nntl  Alnle Ri~rve!~ 
detaelrment. 

SOUTHERN CIRCLE (vlcie lndex map NO. a ). 

20. NO. 5 P a r t y . - T h i ~  Party sorveyerl an aren of 4.436 square rniles 

in the  Hoshan@had, Nirnar, Betdl and Wardhi  tlistricts of the  Central 

Provincen and in the  Amrnoti and Akola districts of Bertir, triangulated 
nn area of  3,506 square miles in the Nimir  district of tho Centrnl Provinces, 



in the ~ ~ l d i ~ ~ ~ ,  and Akola districts ol' Berir, in the East Kllandesh 

district or flombay and in ttle In~Iore Stnte of Central Intlia, and traversctl 
42 linear miles in the Eultl.ina and Aliola districts of Befir. The nature 

of the country surveyed consideral~ly and consistfi of forest-clad 
hills of the s i t pu r& anti Giwilgarh ranges. nnrl~~lating and cultivated 

of tile &tpuri  ant1 highly cultivated plaina of Nerir. 

21. No. 6 Party.-This Party surveyed :in area of 7,640 scluare 

miles in the Brlldnna <listrirt of Eerir, in the East Khanrlesl~ ant1 Ahmac1n:igar 
districts of ~~~b~~ and ill t l ~ e  Aurang.ibitl. Parbhani and Bhir districts 
of ~ ~ ( l ~ ~ . i b ; r d ,  and triallgulate(I an area ol' 7,335 srluare miles in the Bhir, 
osminibid ,  Njnder, Bidar and ?;iz.in~al~i~l ( Indur) districts of Hyderibid.  

~h~ collntry surveyed is of a vi~rietl nature, consisting to the north of 
intricate hills and to tho soutli of bro:ltl undulating valleys and cultivated 

lands broken by rocky ridges with occatiional l ~ i g l ~  ant1 rocky flat topped 
hills. More than two-thirds o l  the area uniler survey is in I-Iyderibid and 

wns mostly surveyed on the {-inch scale. 
22. No. 7 Party.-This Party survoyetl 311 area of .5,423 Yqu:lre 

miles in the North Arcot, South Arcot and C l ~ i n ~ l e p u t  districts of Madras, 
in the Rolar, Mysore,' TumkGr and Bangalore distl.icta ol  nlysore and in 
the French settlenlent of Pondicherry, and triangulatecl an area of 2,309 
square miles in the Chittoor, Chingleput, Cuddapuh, North Arcot and 
Nellore districts of Madras. The country consists of forest-clad hills mostly 

reserved forests, lower rocky hills covered with scrub or devoid of vegetation, 
open cultivated plai~ls wit11 detached rocky knolls :~utl rocky outcrop and 
the open ~~ndula t ing  plateau land of Mysore. 

23. NO. 8 Party.-'This Party surveyell an area of 1,788 square 
miles in the 'L'innevelly district nucl t l ~ e  Trilvancore State of Madras, 
triangulated tin nre:l o l  I,:J(;(i squ:lre miles in the Tinnevelly ilistrict, :xnd 
traver~od 144 linei~r 111iles in the Travuncore St :~te .  The country surveyed 
is very v.~l.iecl in character and es ten~ls  f rou~  the densely inl~abitcd and 
intric:rte c o ~ ~ n t r y  along the co:~st to the high range of ~nount. :~ins separating 
the 'l'rnvancore State from the Tinnevelly district, most of t,he Iligh Round 

is forest-clad, uninhabite~i and (lificult of access. The survey was laborious 
and entailed co~~sirleral~lc hardships on the men~hers of the party. 

24. Recess Work.-The wl~ole of the area surveyed this year by 
the Southern Circle will have been fair-dri1w11 by the p:lrties IIefore they 
take the field nest season. 

EASTERN C I R C L E  ( t zcc index map NO. 3 ). 

25. No.  9 Party.-No. 9 Party traversed an area of 2,870 square 
miles in the I~urtlwin, Nadil :~ntl Murshitlibitl districts, in which 1,244 
linear miles ol  theo~lolite travereo in stlv:lnce of detailed t o p o ~ a p l ~ i c a l  

ourvey wcre completed. Tho country iu absolutely Rat and thickly populated 
particul:lrly along the b;nlkn of the large ~ t r eams ,  but very low-lying and 
consecluently ~nalarions. Cotn~nunication was easy hy means of carts, 
hut Rome difficulty was experienced in procuring them as the people wcre 

not always re:uly to hire illern except : ~ t  monthly mtea. The traversing 
was baaed on thu stations of the Cnlcutt:~ Rleridional Series of the Great 

Trigononletrical Survey. No detail aurvey was undertaken owing to  the 

curtailment of the tield progralnlne. The Party with the exception of one 
l r~ve r se  camp mas consoqueutly employed on half-inch mapping 

at Sbillong. 
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28. No. 10 Party.-No. 10 Party surveyed an area of 2,068 
square niiles in the Kath.i, Myitkyini and Putno districts of Upper Burma 
inclnding 400 square miles of cour~try bcyond the Burma-China Frontier 
nnd in unadministered territory. 3,320 square miles were triangulated in 
the Myitkyiuti and Putao districts and IF4 linear miles of forest boundary 

surveys were completed. The c o u ~ ~ t r y  surveyed vtried from the low lying 
Kaukkwe valley in the Iiathti disbrict which was less than 500 feet above 
sea level, to  tho high hills along the Burma-China Frontier, some of which 
were over 13,000 feet high and covered with snow during the winter 

months. Hot11 plains and hills were thickly wooded and i t  was difficult to 
obtain views O F  the surrouuding country except where ground had been 

cleared lor colt,ivation. 
27. NO. 11 Party.-No. 11  Party was employed on half-inch 

rnitpping, only 11 small section of the pnrty w:ls employed in the neighbour- 
hood OF Maymyo. on the revision survey, on the I-inch scale of 316 
square miles and on the t raver~ing oE 193 linear miles of forest boundaries, 

for special forest survbtys. 

28. NO. 13 Party.-No. 12 Party surveyed an tlrea of 2,448 square 
miles on all sc;~les in the Sihsagar, Darrang, Nowgong and Lalchimpur 

districts of Assam and carried out S 5 8  linear n~iles of traversing. Of the  
above area, 353 stluare miles con~prised a 2-inch scale survey of reserved 

forests anrl 31 square rilil~s of upecial 4-inch forest survey. ?'he country 
under survey  consist,^ partly of the :~lluvial plains of the Brahmaputra 
valley and p:~rtly of the Miltir Hills which rise to an elevation of nearly 
4,500 feet and are almost entirely covered with dense Porest growth. A 
coneiderable portion of the plains is under tea ant1 paddy cultivation 
interspersed with large tracts of tree and high grass jungle; most of the 
latter area. is floodetl during the rainy season and is swampy and much 
cut lip by "bils" and strc;~ms. 

29. Recess Work.-The whole of the area surveyed this year in 
this circle will have I~een fair-dr;twn by the parties before they take the 
tieltl next season with the exception of seven sheets of No. 1 0  Party of 
which the fair-drawing is well advanced and will be completed later on, 



FIELD WORI<.-FOREST SURVEYS. 

11.-FOREST SUHVEYS. 

30. During the year 1914-1.5, the forest surveys have, as usual, 

been out by the topographical parties of the Survey of India. I n  

the majority of cases, the surveys were executed on the scale of 2 inches 
t o  the mile but in some few instances, the work mas done on the I-inch 
scale. A considerable extent of forest boundaries was also surveyed on the 

scalc of 4 inches to the mile. 

N O R T H E R N  CIRCLE. 
31. No forest surveys were carried out in this Circle during the 

year under report but certain areas have been traversed and triangulated 
for a special survey on behnl1 of the Forest Department, in the Rimnagar 
and Naini Ti1 divisions. 

-- 
SOUTHERN CIRCLE. 

32. Central Provinces (Bevar Foqaest Circle).--The survey on the 
4-inch scale of an area of 33 square miles which had been left over from 
tile previous propamnle, in the Datlgaon and Gumi reserves of the Bulclina 
division, was taken up by S o .  G P:lrty, and in addition, sruall areas of 
B ancl C class forests, agg~egnting 3 square ntiles, were surveyed on the 
2-inch scale. Theodolite traverses, an~ounting to  502 linear miles, were 
also run rouutl the liounduries of these blocks and were plotted on the 
4-inch sc;~le. These surveys coulpleted the forest nrens in the Buldina 

division fnllin,d mi t l~ i r~  the prog-rnrnnle of No. G Party. 
Iu  the course of its ordinary operations, No. 5 Party surveyed an 

area of 'i$ srluarc miles or Karniln, block in the Akoln division on the 
2-inch scale. No new tlleo~lolite I)onndnry traverses were erecntecl in this 
divisiou but the survey IY~IS  corrietl out I J ~  plane-table traverfies au(l in- 
terpol:~tion l~asctl on poiuts trigot~o~uetric;~lly tised. 

33. Madras Pres idency. -Ten reservecl forests, comprising n total 
are:l or 5l$ square nlilcs, were surveyed on the 2-incll scale liy KO. 7 Party 
durillg the ycar. Five or these forests are situnt.ed in the North Arcot 
district nnrl the r c ~ ~ ~ a i u ( l c r  in the Cltinglel>ut clistrict. AS :I sufficiency 
01 snit:~llle sarroentlinji poiut* was :~voilable, the survey was carried out 
chiefly by interpolation l)at  this hall to I)e supplell~eutetl hy I,lane-tnble 
traveraing iu parts; it \V:IH foun(l iwpossil)le, owing to  the f; t t  nature of 
the country, to tis :IIIJ' conapicoous points. During the profess of 
snrvey, :dl tlto rcservc3 \rvrc checked with the Go\-ernment notitications 
ant1 the l)oall~l:~ry pillars lritll their U U I I ~ ~ ~ C ~ H  ent,ered where they esistetl. 

34. Bombay Presidency.--Ta the E:~st  1Ch.indesh district, three 
forest l.~lockq, co~l~prising al l  :Ire;) ol' I0 square uriles, were survc:yell lJy 
No. (; IJ:lrt,y on tho ?-inch scale a ~ n l  Il~cir bounrl;~ries, n ~ ~ ~ o ~ ~ ~ t i ~ g  to  
25 linear ntilou, \\,ere rigoro~lnly travcrscrl by tlleodolite aud plotted 011 the 
4-inch tic;~lo. 

E A S T E R N  CIRCLE. 
35. U p p e r  Burma. ( , V O I . ~ / I I , I ~ ~ ~  Pc~( ,s t  Oi~clc).-No. 10  Party srvveyetl 

t l ~ e  Nd~nk\vin, 'L'0iltl011 1111q1 p.~rts of the Ndntnn ant1 Nar~yiukha reserves 
in the Myitkyini tli\ri~ion, . ~ l r t l  t l ~ r  Loin~:~\v 1ur1(1 pnrts of t l ~ c  M:lurnam, 
N.uihin, Mx\vlta11 .~rl(l 310lunyin rcservcq in the Kathi  division, a l r ~ o u n t i n ~  
to 176 wlunre miles, on the 2-inch ucale. In adrlition to  these surveys, 
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164 linear miles of boundary survey on the 4-inch scale, were completed 
round the &laingnaung,'Nammun, Namma, Nanyinkha and Indawgyi reserves 
of the Myitkyina division and round the Nsnkobin and Namaw reserves 
of the Mansi division. 

Upper Burma. (Southern F o ~ e s t  Circle).-NO. 11 Party completed 
theodolite traverses, totalliug 195 linear miles, round the boundaries 
oE forest reserves Baw, Bnw Extension, Zibingyi-Tonbo, Kywetnapa and 
Nyaungdauk in the Mandalay Division. The B ~ w  and Baw Extension 
forest reserves are for specinl survey, on the &inch scale. 

36. Assam.-No. 12 Party cilrried out, in the course of ordinary 
topogmpical operatione, the survey on the %inch sca,le, of the Mikir Hills, 
Kaliirni, Panbirri, Upper and Lower Daigurung, Nimbar (part) and Daygng 
( p u t )  reserves euibracing ; ~ n  ;Ire& of 332 scluare miles. I n  addition, the 
balance of the Rnziranga reserved forest, a game sanctuary, was surveyed 
on the 1-inch scale, the Forest Department being of the opinion that  
this scale would meet their rerluirements. The special survey of the Upper 
Dihing reserve mas completed, conrprising areas of 21 and 31 scluare 
miles, surveyed respectively on the 2-inch and &inch scales; the oost of 
this work has been exclusively borrie by the Forest Department. 

37. Andaman Islands.-lluring the year under report, special forest 
surveys mere continuell Ily :L tletachu~ent consisting of 8 surveyors un11er 
the superintencleuce of a Provincial Officer of the Survey of Inllia and 
det;~ileli ~kele ton survey on the scale of f i u c h e 8 =  1 mile, was ~iiade of 
225 slluare miles in thc island of Barntang an11 parts of Jli~ldle and 
South Andaman Islands. In :~lltlition, 93 linei~r miles of tri~versing were I.un. 
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111.-CANTONMENT AND LARGE-SCALE S UlCVEYS. 
38. No. 20 Party (Cantonment) . -Dur ing the year under 

report, the Party mas employed on the Rurvey of Rleerut, Dehm JJin, 
Lanclour, S~ha ranpur  and H ~ p n r  (Biibiigarh) Remount DepGts on scale 
16 inches to a ulile; and of the bazars of Meerut and Debra Dim on scale 
64 inclreci to  a ~nile. The triangulation ant1 traversing of Pevhi~var, 
Jullundur, Bannu, Ka1k.1, Saniwar, and Bakloh have been completed in 
advance for season 1915-16. Also during the year S i~n ta  Cruz was 
retraversed to prepare a table of hearings and ilist:~nces of boun~lary 
p~llars. A survey of the proposecl pipe-line for new Dell~i was  lone for 
the Military Works Dep;lrtment, and the Guitle Map of Mussoorie and 
Landonr l~rought up to  (late. 

Twenty-one fair m:lps have been sent for puhlieation, eight fair maps 
have been co~r~pleted aud are being ~ e n t  for publication, twenty-lour s l~eets  
of JIeerut are in hand and are nearly completed, an11 nine sheets of Ilehra 
Den and Lan~lonr \vhicll have just been surveyed \rill I)e ( lr i~wn and sent 
for publication in March 1916. 

The progrnmnre for the ensuing year is the survey of Peshiwar, Upper 
Drosh, Lower 1)rosh. Chitr%l.'Sitnla Lines, Kdka, Si~nQwnr, Hilkloh, .Tullun(lur, 
Fort Lockhart: H:urgu, Th;11 ant1 Hannu ouil the triaugol;~tion ant1 trnvcra- 
ing in allvanre of S ~ n ~ a c h ,  Riwnlpinili, 1Tpper anql Lower Topn, Jhelun~,  
Sislkot and Cllra~~~an. 

Out-turn and cost-rates of Cantonment Surveys, 1914-15. 

- 

hleerat. Snliiimnpur nc111oo11t l 
Dcpi~t. Hipur (13abng;~rIl) i 
Rcinour~t I)epbt, Lntirlon~ / 
nnd Delin~ Diin 

1 

Alphabetical List of  Cantonments surveyed in the new style u p  to  1914-15. 

( I 1  T)rhrn Diln C I I I I ~ O I ~ I I I C I I ~ ,  Srnlc 16 ~ I I C ~ I C S  = 1 I I I ~ I ~ .  
121 ( ~ I I I I I I  (10. 110. rlo. 

(;I1 1Iill,11r lir1110~11il I k l ~ i ~ t  do. do. 

(4)  l i n ~ l l ) ~ l c c >  C~nlont~irnt 110. do. 
151 Iln~~,lo~lr 110. <lo. 110. 
I I 1111. do. I ~ O .  

(71 QIIVL(:L 11o. (lo. I Gur\.eycd by No. 4 I'irrty. 
( 8 )  < J I I P L ~ : L  Civ i l  St~tt io~~ do. (lo. S~~r\.eycd by Xo. 4 171~rty. 
19) I:$,I~,,L (I :L I I~OI I I , I , . I , I  do. (10. 

(10) S ~ ~ I ~ ~ ~ I I I J I I I I .  1 ~ ~ 1 1 1 1 ~ 1 1 1 1 1  ~ ) C J I ~ I L  do. <lo. 
1 11 i S R I I ~ I , ~  ( ' : I I~(OIII I I I . I I~  110. 810. 
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39. Punjab Riverain Detachment . -The detachment continued 
the work of traversing and laying out bases in the areas under water 

action of the Sutlej, Rivi, and Chenih rivers in the districts of Jullundur, 
Sielkot and Gujrtit. It also demarcnted rectangles with permanent mark 
stones on the banks of the Chen i t  river (districts Gu.jrit and Gr~jrinwala). 
These rectangles are to serve as hases for future survey and demarcation 
of boundaries in the bed of the river. A small a res  of similar work was 
also done nt the request of the Settlement Officer along the river Rivi 
in the Siilkot district. The work has been completed and plotted, and 

traces are being supplied to  the Sottlement O5cers concerned. 

40, Tlie I<cngra special suwey was started a t  the end of October 

1914 in the Kingra tahsil in continuat'ion of last year's prog:lmme under 

similar conditions as existed [luring the previous season. In  order to  
reduce the cost no boundnries were enlarged froin the topographical inaps 

in the snowy portions and tracts covereil with forest reserves, except 

2 miles disputed Stnte boundary falling in 3 "?)~as(ivis" between Cbambo 
and Nfirpur tnhsil. 3,464 linear and 494 squihre miles were traversed 

and triangulated. 
41. Under orders 01 the Punjah Government, the S i i )~ ln  Settlement 

fltclye?, was started early in Nove~nher 1914 in the Bharauli tract of the 

Sinlln rlistrict. During January 1915 the Simla Survey proper mas 
commeilcetl, where, in nd~lition to  the or~l i~inry  work 272 stations ( 239 
boundary pillars and 33 stones) mitlr heights, were picked up for the 

Sinlla de t ;~c l~~nen t .  After co~npletiilg the Siml:~ tal~sil. the Kot Khai tnhnil 

was taken up rlrlring RIay 1915. As the work here mas urgently required by 

the Sett le~ncnt :~utl~orit ies it was continned (luring the wholo of s~nnmer. 
I n  311 1.106 linear nnd 54 q u a r e  miles were traversed ant1 triangulated. 

42. \J7itll a view to prep:lre a corrcct lnnp on the same l~asiri : ~ s  

that  of tlie K.;~ngrn Sct t lc~~lent  :lu(l t l ~ u s  to :ivoi~l f11tnre bo~lnrl;~ry 

disputex, t l ~ e  survey or the I<,in!lra t ~ . r c i ~ X :  ~ o c ~ 1 1  w:~s 11ndert;~lcen during 
Fel,runr~r I9l.i a t  the retluest of the Executive Engineer, Provinci;~l 
niyiaion, I < ~ I I L ~ ; I .  O ~ ~ - S I ? ~ R  \\-ere taken on truversc lines to  various 

hnllut1;lry t u r n i ~ ~ y  and pill;~rs : I I I I ~  :rfter :ipplying the lleCCSRRTY corrections 
to  ~1i~tancr.s  111e:1snrcr1 :11o11g the ro:r~l, for clevntion or ~lepression, the 
results were plot,terl on t l ~ e  ~ c a l c  200 feet to :In inch. Portions or t l ~ c  
rna11 facing 1(; in~pnrtarlt l);~z.;irs were plottell on t,ltc scale 50 feet to an 

inch. The plots mere t l ~ c n  testcil on the grounrl in v;~rioun places I)y 
the camp officer. Tlleorlolite  station^ tmversecl for the Scttlen~ent Survey 
were g~werilllg utilize11 ant1 in n(lditic>n 418 fresh points covering 34 lincar 
milc8 were I;~itl out. In all 39 n~ilcri of tlre roar1 were sruveye~l. Plots 
mere prel)nre~l an(1 tr:~cen arc I)eing s n l ) ~ ~ ~ i t t e ( l  to tllc Executive Engincer. 

43. AH r c ~ ~ ~ i i r e d  I)y tl~c. 1)epnty Con~u~ixsioncr, Lnhorc, ;I ~1n:11l :Irca 

of il!) ilcres \VXH trnveracil an11 survcye~l on t l ~ c  ~ c ; ~ l e  1.2 inches to ;I 111i1e 
to check tlie I)ounrlarie~ of 9 : l ss  Innd in the Lrtlio).~! C(~,?itor~i)~n,~?t. 

44. 32 stntionn covering 29 linc;~r mile8 were ro110111;lrcxted in the 
Khr~nl~rrl~ 2'11,crl (s:uilly  arc:^) :it the relinerit of t l ~ o  Settlcrl~cnt Officer, 
S l i ~ p r .  T l ~ e  cost was dehited to  the Set t lc~~lent  OITicer. 

45. Simla Survey De tachmen t . -T l~c  detnclrnlcnt reinsine11 : ~ t  
S io~ l :~ ,  nn11 contin~rerl t l ~ c  Rurvey of t l ~ e  st:~tion. 

1)11rilig thc year the rollowing work was n l ~ o  unrlcrt;~kcn : - - S I I ~ V C ~ R  
01 n Rpur neilr S:~n,jauli, nn t~s tens in~l  of t l ~ e  Sirnla area, ;I 111ap of tho 
forest I ;~r~tls in Koti State, and several plans (wit,h infor~nation snch as, 

~ p i r i t  Icvelle~l hcigl~ts, section:~l dr;~wings, areas, &c.) r e~~~ i i r e r l  to  i l ln~trnte 
propo~11s for the iurproveulent, of the ntation. 



Tlic ~l lappiug OF 10, out  of Y 1  slluetri of the Siulla survey, is well 
:l~lvnnce~l. The  plans o l  the 9i1nli1 extenrrio~~ :111rl Sa~!ji~uli-spur will I)e 
rendg in October. 

Thc llot,i State I 'o re~t  In:lp 11nu hccn s c r ~ t  lor pnl) l icat io~~.  
r 3 l h e r e  remains for con~pletion :- ( ( 1 )  2.:: sclunrc: 111i1es ol the S i ~ n l a  

survey with the drawiug of 21 sheets a r~ t l  ( 1 ) )  a proposetl plan of 5 . 3  square 
rnilcs of country rerjuiretl to  illustr:~te :I I ) o u ~ ~ ( l a ~ . y  rliepute I~etween Pati i la  
and Rot i  States. 

Tt is e s t i ~ ~ ~ a t e t l  that  these nrill co~~lp le tc ( l  I)J .  Mi1rc11 1916. 



1V.-TRIC:ONOMETRIC:I1L SUKVEYS. 

G E O D E T I C  O P E R A T I O N S .  

46. No. 13 Party.-Astronomical Lat i tudes . - I t  had been 
intended to  carry out o series of observations at  stations of the Gurwani 

and Gora Series of the Principal Triangulation, between Latitudes 
24" and 27" and ou the meridians ol  82" and 83" East Longitude. 

The ob,ject of these observations was to amplify our general knowledge 
of the defl~ction of t,he plu~nl) line over the plains of India ; t,here was 

no special problem in view. 
The outbreak of war relno\.c d the of1ict.r who would have undertaken 

this work and no astronon~ical work was done. The establishment of 
the  party was einployerl at  Hear1 Quarters chiefly on the prepzlration of 

Triangulatiou data for pnhlicntion iu pamphlet for~n.  
The marking of thc Longitude  station^ by means of suitably 

iuscribed slabs wi~s  taken up, as it hat1 heen found that severill of these 
stations were in danger of heing lost sight of. 

47. No. 14 Party.-Pendulum Obse rva t ions . -T l~e  pro,m;tnllne 
that. it I~aql been iuteutle~l to carry out co~uprisetl :- 

( i )  0hserv:ttions at 8 s t a t i on~  in the neighbourhoorl or Bon~b;~y,  
selected with a view to the furt l~er i~~vestigntiou of the largc diflerence 
betweeu the force ol gravity at  cola hi^ ; I I I ~  t l ~ ; ~ t  at  Alibag which harl 

heeu observed during the season 1913-14. 
( i i )  Ol~servations at  ;IS 111any stations a~ poseible in the plains of 

the Punjal,, in order to investigi~te the theory t h a t  alluvial deponits 
depress the (lenser rocks of the earth's crust on which they rest and so 
givo rise to  a dinliuution in the rorce of gravity. The low  value^ of gravity 
in the Gauges Valley have heen attributed to this action an11 it is there- 
fore desirable to ascertaiu whether siulil:~r low va lne~  will be oht:~inerl iu 

other areas of eqn:rl irlluvial dep0flitiOn. 
As no officer \r;t.; :~vailnl~le owing to the ont1)realr of war uo observations 

were 111a1le. 

The personuel of t l ~ e  party \\-as e~nployed partly at  Head Quarters 
nnd partly uu the de1i111it:ltion of the I)ouudary betweeu the Pilibhit 
district autl Nepfil. A report on tlris work will l ~ e  Sound on pages 23 and 
24 under the heading " Miscellaneous ". 

48. No. 15 P a r t y . - T r i a n g u l a t i o n . - T h e  following series of 
Princip:~l :~ntl Seeor~~lal.y ' J ' r i a ~ ~ g ~ ~ l ; ~ t i o i ~  \\-ere ct~rrietl out :- 

'1'/,,, f'/~;tlri!/r,ri!j Sor . ie~ . - -Tl~i~  is a new Principal Serien to c n ~ ~ ~ ~ e c t  

the B ~ l r n ~ n  Coast Series an11 the M:~nipur &leridional Se r i e~ .  I t  erunnaten 
l r o n ~  :I side of the former :~hout  .(O 111ile~ East, North-East of C~l~it tagong 

and travernes p r t s  of the Chitt;~gon:: Hill Tmctu, the South L u ~ h a i  Hills 
and the Chin Hills. Altogether 10 new sti~tions were built, covering 

about 11.5 n~iles of difficult country. The s e r i e ~  was satisfactorily l;~itl out 
Ilut the final connection W ~ I H  not quite cou~pletetl and an nddition:~l ntntion 
will have to 11c hnilt to serrlrc t l ~ i ~  w11e11 the o l ~ ~ e r v a t i o n ~  nro t i~ken up. 



FIELI) ~VOl{l<.-T1{100i\~OiMIr'TItli'..I I, SUH C'l,,'YS. 

rtnl~tu S~~~~ies . -Tl re  connection of this series with the K ; ~ r i c h i  Longi- 

tudin;~l  Series \\'as rorr~pletcil anrl provcd qutisF;~ctory. 

. lfi,brllc Godfi7lcc1.i Sr,viss.-This wries. whic l~  connects the ( : r u t  Arc 

and the J ;~ l , ;~ lp~l r  Meri(1ionnl Series. was laill ou t  ;lntl t)oilt in the  season 

1911-12 under the n:Lnle o l  the B l ~ i r  Series. 0I)uerv;lt.ion~ at  18 stat ions 
were colnpleted. The connection wit11 the  . l a l~ i~ lpar  Meriilional Seriea 

211~~ (,'ficI~(~ I.  ,%'I.icb.---'rh~s scrles WAR c l e ~ i g ~ ~ e ~ l  to  C . O U L ~ C C ~  t h e  A C I S ~ U I  

Valley Series \vit.li the C ~ c h 3 r  Branch or the  Eatltern Frontier o r  Shillon:: 
Series, an11 w;18 undertaken .at a tilno w l ~ e n  the  closiog i l i sc rep ;~~ c y  of t l ~ e  
Nags Hills Series ;~nrl  t l ~ e  hlanipnr T,oo~itutlin:~l Series \\-;IS I~e l ieve~l  t o  
be clue either to  solne error or to  ei~rthiluolie rno\-e~l~ent .  Subsecluent 
investigltion has s h o n n  t h : ~ t  the discl.epancy is I;ugely due to the  fact 
that  the 1311rllln trianguli~tion i u  nn;~d,justcil 311d is in slightly rliffereut 
ternis f r o ~ n  the 1nrli:ln triangul;~tinn. The S~g. ; r  llills Series link6 these 
trii~ngulatious, and the circl~it whicll it  Fornrs has n o  unduly largo closiu:: 
errors. 'Che Anal connectiou with t l ~ e  as fin^^^ V:~lley Series coulcl no t  he 
completerl owing to  onfavo~~r :~ l ) le  weather. 

Jl'li~ lio/~,i??~A 8Sc~,;,,s.--Tliia series, n~hicll c~onnects the Sigx Hills Series 

with the  C.ichar and Jainti.i Hill Series, \\.;IS co~l~n~elicecl  l a ~ t  Reason w l ~ e u  t l ~ e  
first six scilt.ion~ were obser\,eil. The r c ~ n ; ~ i ~ l i n g  stations were observed a t  ;lull 
the connection colnpleteil. 

, P~~IN('I I .A~. SIGCONDILL~' .  , . --- - -- -- 

I I I I #  I ~ l l i t t i ~ x ~ > n w  . \s~I(:L.  C .  .him. l<oI~i~l~n. 
~- - 

1 I 
Nu~~lbcr of S ~ I L I ~ I I I I S  OIIL(.L.\.PII id . . . I  ...... / 9 . , newly Inrilt ... : 10 5 
I~cngLh of  triallgulntion ro~r~l~lctcd il l  111iles 1 :I9 

re~lrni~ling to br clol~r ! . . . . . . . . . . . .  
r e  i f  r i r t n l l : L i c ~ ~ ~  1 u c  I . ' 1 ,126 
Nlilllbrr of trinl~glcs ,,l~ser\.vcl ... / P I  7 

i 
1H : 15 1 H 
1:) 10 1 ...... 

137 ! 55 1 ti5 
30 

1,990 1 747 1 
I H ,  9 1  n 

.. .4slron11111ic:1l A Y , ~ I I N I ~ I I .  c)bst,r\ccl . 

... 1IInsilnu111 (rislipolnr error 
Avcrngc ,. ,, ... ... 
Mean clo~ing rrnw in  latit~t(le ... 

.. longit~~dc~ ... 

. hcight ... 
, c1ai11111th ... 
., Iirg ~idc (1111it ht!inR 

Illc ncvcntl~ plncr of rlccin~nll ... , 246 45 1 1 413 

Tl~codol~lr I I S I . ~ ~  ... ... ... 
I 1 i:il;ct 
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1"lI.;Ll) \\'OliIC.-TIiI(~ONO,lII~;l'liICAIr SlIN1'El'S. 

49. No. 16 Party.-Tidal Operations.-0l)~elvation~ were ta~ken 
hy nleltnH 01' self-registering tide-gauges t l~ronghont  the  yeor, [it t h e  

stnt,ions given in the  i'ollo\\~ing list :- 

I n  ;~l l~Ii t ion to  the  i ~ l ~ o v e ,  the actual recortls of h i g l ~  and low water a t  
I:l~itun;~grar, Akyah onll Cliittngong were ol~tninell from tide-pole readings 
talten tluring ~ l i~y- l igh t  l)y the  l'ort Otticers concernetl. Tidal diagrilnls 
registcretl I)y a s~a:ilI river-fange :lt (:11ittagong were supplied by the Por t  
Ofticer in tlie earlier part  o l  the year hut  tlie record of these diagarns 

WiIS n o t  Ionnd to  I)e \\.holly s:~tiafnctory :1n11 l~erice they were ~liscoutinned 
after 3 1 : ~ ~  1914. 

All the tidal ol~servntorie.q no\\, working were inspecte~l ~ l u r i u g  t,lie 
year an11 t l ~ c  t i~lal  ragistr;ttions have, ou tlie whole, been satisfactory. 

A t  the rerla~,st of the  (:t~ief ( : o u ~ ~ ~ ~ i s s i o u e r  of Port  Blair the  ticlal 
o l ~ ~ e r v i l t o r y  ; ~ t  tha t  stiltion 11;~s ]Been nhifte~l to  ;I new site nbont 90 Feet 
towarils the a o o t l ~ ,  to  ~ ~ r e e t  loc;~l requirelne~lts. 

During the  c o ~ n i n g  j-e;lr tidal ol~ser\-;~tiona will I J ~  continuetl a t  the 
nine ol~servatoricn uow working. 

50. I n  the sol low in^ til,l)le are given the annual and ~lec~ltlill perceutagev 
of errors in the pre~l ic te~l  tinlee i ~ n ~ l  lieigl~ta of high and low water a t  :>I1 the  
ntntionn where o l ) se rv ;~ t iou~ I1:1ve been t :~ken  :---- 

Slnt,i~ilis. 

..... ...... 
I 

1. lclcr~ ... ... 1 1H79 ... I Still \vorl<ing 1 36 
I 

2. Iil~nicl~i I ; l86R . 1880 1 I:\ . '~unll  tidcgnunc ... 
I 1881 ... I Still ~rorki~ic. 1 86 I workinn. 

8. lloti~hny (hpollo lln~ldnr) 1878 . . . ,  ., :+ 7 
4. Jlombny (Prinrr's I)nrl<) ! 1888 ... I 27 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 
~ 

-- - -  

2 I IN TIME. IN HEIOH'P. " I N  T I ~ I E .  
' 

1~ IIICT(IHT. 
3 

- i I -- - -. . -- - . - , - pp 

.... - -  
I1  IF -1. ,r 

..... - -  

-- 

62 56 1 n 62 1 93 91 

... 5 .  AIn~lrnq ( I I 8 8 0  ... ; ' Ilrstrutc,cl 1895 
6. ~ i i ~ ~ ~ ~ c r p o r c  ... ... I ISHI ... 
7. llangooll ... 

..; i ;;;; ... ... H. Rloolrueir~ ... i t n c ~  1909 

1390 ! 10 1 
Still worlii~~g 20 1'' j 

.. i 34 
:i 6 

lH86 6 1  1 
i l l   ill i 6 1 l2 I 

9. I'ort nlnir ... ...  RHO 36 
I i I 



51, NO. 17 party.-Levelling.-Three cletaclru~e~~ts were enrployed 
on t,lle new Ryetern of "fore : ~ n d  I~ack rloul)le levelling" during the 

past season. 

52. ih. I Lcuclli~cg Uetaclr~,re~tt was err~ployed (a) on ?1c2u.' 

levelli?zy/ from Bareilly to Hithras along the road, (I)) on ncuj lr?~cll i i~y/ 
froul Multin to Hahan-alpnr by roail, (c) on :I vr,rlisiou of the olrl line 
Meerut-Moradahad-Birreilly along the main road. 

The ontturn i~~uouuterl to 348 miles The heights of H Principal 
Stations of the Greet Trigonometrical Survey, i~nd or 474 Secondary 

Bench-marks were detern~ineii. 

rc) The line Bi~reilly-H~itlirirs co~npletes the circuits :- 

(i.) Hareilly-Hathri~s-Meerut.-Bxeilly, 346 ~ r i l e s  in length, 
closing with an error of-0.064 of u foot. 

(.i,i) Uureilly-Hjthras-Aga-Ci~wnpore-Lucknoxv-Bareilly ; 5 1 3  
111i1cs in length, closing with an error of +0.802 
of a foot. 

(1,) The line Multan-Bi~llawnlpur conrpletes the  circuits :- 

(i.) Multa~~-Hi~h~walpur-Fero~epore-Lahore-S~rgolha-Mutn ; 
299 lrriles in length. 

( i i )  M11ltin-Bahiwalpur-Mnrgl1ai-Kheuiw~li-Mu1t~in ; 640 miles 
in length. 

r 7 l lre closing errors mere respectively-0.309 and + 0.195 of ;I foot. 

53. i\'ri. 2 Le.uelliwg D(,t(tclintr~~t was ernployed on n e w  l e ~ ~ e l l i n , ~ ~  
Fro111 Heni~res to Earnkar i~lolig tlre Gra1111 Trunk Rond ( p a r t  of the 
Uenilres-Howr;~h line), wit11 I)r;~lrcl~ lines fro111 Barfin to Belsar along the 
Patrla Cirnal, :~nrl Iroln 13;111kipore to Kihtn. 

The outturn nn~onuted to 3.52 miles. The heights of 4 Primary and 
3 2 5  Secondary Hcl~cl~-rl~arks were deterlninetl, including 2 Principal Stations 
of the C:re;~t Trigonometricirl Survey. 

54. iITo. :I I,c,c~cll;~ty/ I ) r t~cc l r~ t c~~ t  wan employer1 ( o r )  011 a ~e?:isio,)r 

of the line from Hell;rry to Gooty l)y roird, (0) 011 i t c l ~ ~  l c t ~ e l l i ~ ~ g  f r o u ~  
Raichi~r to Bngalkot I>y roi~ll, (c) on l)rlrl lcvelli,lzg from Eigalkot t o  
Hi.inpur arlong the ~rr;rin roirtl. 

(b) The line Hiriclrfir t,o Bijiirlkot closes the circuit Roichkr- 
Hagnlkot-Belgan~rr-Hul,li-I:ell;rr~-Cuntakal-Raicl~fir~ 5 1 9  miles in lengtll, 
:I closing error of + 0.620 of ;I Foot. 

Thc orlttr~rn a~~rountcrl to 25:1 11riles. The heights of 8 primary i ~ ~ c l  
155 Secontlnry Hench-marks were rleter~nineil. 

55. In :tildition to the almve ahout 50 rniles of single levelling 
were corrietl out in the I.sl(c,~rtl r!f f ~ o ~ ) ~ b t r ~ ,  ut the request of the Local 

<:overnment in orrler to provitlo lroights of suficicnt bench-111arks for t,he 
control of t l ~ c  lnrgc sri~le survey ol' the lal:uril \vl~icl~ i~ still ill propess.  

56. No.  19 Par ty . -Base  Line Operations.-1)uring the year 
under I .V~)I" .~  olectrir power hcca~~ l r  ;~vi~il:rl)le in 1)ehr;r I)fill :ulll tile ,,.iring 

,T the ( 'o~npi~ri~tor roollrs \\.:IS ilo~rt). The puhlic nnpply is ;I three-plli,se 
altern;~tiug cnrl.ent irt :IS0 Voltn pressure. i t s  :I continrlolla current ;It 100 
\'oltn i~ nerr:ssirry for the ~rlotors. Irrb:rter. kc .  ol' tlre colnp:rrator6. a ]notor 
geuer:rtor wau erectell to etiert the trnusforrrrntio~r. The conlpnriltors are 

n n a  re~rtly I ~ n t  owing tc~ thc (lillrinrltiolr ol' the strength ol' the deptlrt- 
lnent in c.on~eilue~~ct? of the rmersion of so Illany officers to Illilitilr). dlltJ. 
there is n o  prenent prospect of ;IIIJ. t-li~nc Lint, work I ~ e i ~ ] ~  ~l~l l lc r tokel l .  



MAGNETIC SURVEY. 
57. No. 18 Party.-Magnetic.-Two deti~ch~nents were e~nployed 

througllout the tielll sellson, and a thir~l ~lotach~nent was sent out to\vards 
the end of tlle sensol1 for two n~onths  to i~ssist in cor~lple t in~ the season's 
prograll1ule which rcunprise(1 ol)servntions to (leterlnine the villues of the 
ningnetic cleu~ents ; ~ t  repent stations in lntlia ;~nll Rur~n:~,  :IS well as 
the iuspection of three 111ognetic observ:ltories ;)nil observations [or the 

con~parison of the instru~nents : ~ t  each of the observatorie~. 
On the recommendi~tion of tho (:o~nn~ittee pre~itletl over by 

Ijr. C;. T. \V;~lker, which was appointell in ID14 to  discuss the position of 

tile mirgnetic survey, the repei~t stations were ~nnrkeil this season in a 
per~nnnent malrner Ily suitable concrete pil1:lrs imtl were hi~nderl over for 
preservation to  the ";Ire of the loci~l authorities, so that there should 
be no cloal,t in future ;IS to their exact position. These stations will 
henceforward be visited ; ~ t  intert7ills or ahout 5 years, for tlie accur;~te 

tletermination of the secular ch:~nges of the nlk~gnetic elements. 
, l l le  I officer in charge was eniployerl (luring the tieltl season, with the 

nssist;ince of the Hei~d (2unrters ~ t n t f '  O E  the pilrty, in carrying on the 
work of the 6nal reduction of tlre tielrl ol)serv:ltions O E  Horizontal Force 
to  tile ~electecl epoch. and in the revision of the prelin~inary values of 
Declin;ltion ir0111 the i~~l(litional di~t,a i~ccn~nulatc~l during the past few years. 

58. 'rhe Wagnetic 01,serv:ltory at  Ri~rr;ickpore was closed on the 

26th of April. This observ;~tory wi18 built in ,711ly 1903. Self recording 
instrunlents elro\ving the Declination :In11 the Intensity of the Horizontal 
Force were inst;llle~l in August of the satlie year, and one for recording 
&he \'ertic;tl Force ill April 1007. T l ~ e ~ e  instru~nents Iinve heen in opera- 

tion u p  to the 5 t h  of April l ! ) l 5 .  
Dr.  walker'^ C!o~nn~ittee calrle to  tlre conclusion that the four oI,serva- 

tories a t  1)ohru I)iln, Alihfig, Ko~l;~ikiinal anrl Tonngoo mere suficjent for 
recorrling the roursl: of terrestrial ~n i~gne t i sn~  in India, :tnd recomnlendetl 

that the Ni~rrnckpol.~ ohservi~tory shoultl I J ~  closed as soon : ~ s  a complete 
set of per~nnnently 111:uked tieltl stntionn, scattered over the country, harl 
been estnblishe~l : I I I I~  ol>serv;rtionn at  ill1 of t,hen~ had been made. These 
ohservationn, a t  the 7 8  repeat station8 illlu~led to  ;~ l~ove ,  were finished 
: ~ t  the en11 of April 1915 anrl the ob~erv:~tory  has accordingly heen closed. 

59. 1Vo1.k r I r c ~ ~ - i ~ i , r /  Yecr.qs s~ctao,l.-The co~r~putation of the field 

ohserviltious of 1!)14-15 an11 the  redoction ;tnrl tal~nlirtiou oE the magnetic 
elements lor tlie Four survey I m e  ntationu (Ilehra J j h ,  R;~rrackpore, 
Kodaikanul and Tonngoo) for 1914 h;ive been completed ; the mean values 
of these elelllent8 for t l ~ e  year 1914 derived f ro~n  i11I tl:~ys, excluding 

those of p e a t  ~ l i ~ t u r l ~ i ~ n c e s ,  :Ire given in the tal~le helow. 
The reduction of the field observation8 of Horizontr~l Force ;lnd 

Declination to the selectcd epoch is in progress. 
Mean values of the Magnetic Elements at Observatories in 1914. 
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60. Cavaliere de Filippi's Expedition to the Karakoram.- 
The espedition I)rought its operiltionll to ;I close in the :luturnn of 1914. 
Ma,jor Wootl went to Europe wit11 Cav. cle Fillippi ; ~ u ~ l  reacl~etl Rou~e  in 
11ece111ber 1!114. 'I'he t\vo sorveyclrr; bvitlr the expedition dill not accompany 

it Ileyond IC:rslrg:~r, 1j11t spent the winter partly in Kashgar nlld partly in 
Y~rkant l  an11 returnetl to India t ' i r r  (iilgit in the tipring ol  191.5. 

The c o ~ ~ ~ p ~ ~ t i ~ t i o n s  01' tlle ol~servntions ;1n11 the ~lrawing of ]naps is I~eing 
carried out nt Delire Dkn. A pre l i l~r inar~ rough ))lap was prepared by 
Ma,jor Nrood while in 11o111e ; ~ n d  :I p l~otog~. ;~pl l  or this Ilas heen received 
in Dehm. D t n .  A gel~ernl (lescription i~nd  111:rp 01 the expedition may ho 

found in the "Geog-r;~plric;~l Journnl" I'or August 1915. I t  eml~r;~ces an  
area of 0,100 sclu;lre lniles on the quarter-inch sc:~le. 

61. Sir Aurel Stein's Archaeological Expedition in Central 
Asia.-The expetlition after ;L very cstensive tour re:lchetl Rashgar in 

June. The two surveyors leut Ijy the Rurvcy o1 India, Hai Bahadur La1 

Sir~gll ; ~ n d  blul~mnlnntl Y;ll;ul~ 1<l1;1r1. were to retnru t l~ence  to  Iudia, as 

soon as t l ~ e  \vorl; o l  111nki1lg tr:~ces nn(l topics, :IS a security against 
accidental loss, I I ; I I ~  lwen complcterl. They harl not renched India ; ~ t  the 
close of tlre year ~mcler report. The total ;Ire* of Hurvey completecl by  
the Rurveyors under Sir Aurel Stcin rlorillg the several ye:rrs Ile has been 
exploring in Central Asia now : ~ ~ n o ~ u ~ t s  to  :1l,o11t 1.50,000 square llriles on  

the ~luarter-inch sc:rle. 

62. Turco-Persian Frontier Commission.-A tlet;tcllrnent r~nder  
Lieut.-Colonel C. H. I). Ryder, c.r.lr., I).S.(l.. I l .E. ,  :~cconlpnnied this Frontier 
Comn~ission, which worlced from the he;111 of tlle Persi:ru Gulf to Mount 

Ararat. Trinnguli~tion was carriel1 out I J ~  N+jor H. RI. Cowje, Ir.e., over 
the g~en te r  part of the frontier, all :Ircn ol  7,500 srluare ~rliles being surveyed 
by the detachment, :~nd  '227 pillar8 erected. Fair In;lps, 35 in number, 
comprising nearly the \vl~ole l'ront,ier 1,180 111i1es in lengt.ll, lI:rve IJeen 

published. The whole frontier was clen~nrcatecl excopt a small portion near 

I<otonr; work coln~nencerl in I)cce~nl~er 1013 ;111(1 close11 in O ~ t o l , ~ ~  1914. 

83. Boundary between Nepal and the United Provinces.- 
At the request of the (>overonlent of t,he United  province^ the work of 
laying out the bonndnry hetween Nep.il nncl tlre Pilibhit district was 

~~nder taken.  RInjor E. A. Tnn(ly? It.e., wns in ch:lrge of the worlr and I,ntl 
under 11iln a ~letncllnlent rn;~dc up fro111 neveral tie111 parties. 

The sin~pliticntion o f  the esisting I~onndury, so as to convert it into 
a line consisting of a. ~eriefi  of dra ight  linktl, except whero it follows some 
~letinite nnd permanent n~~tnr i i l  frot,uro, wns a matter of some difficulty; 
an alignurent wa8, however, linnlly tlisco\.ered wllicl~ wcls accepted as 
equitable I)y I)oth sides, ant1 a careful trtlverso m:rs then executed which 

 put^ on pcrn~nnent record the position of t ' l~e pil lnr~ which dotine the 
stmight links. 



This p ~ r t  ol  thc boundiny h ~ s  long been a source of trouble as 
dlsputcs with regird to  its position have frequently arisen and have been 
clitficult to settle. The new (lelnurcution will, it is hoped, put ;In end to 
tl~ih state of things 

In 1912-13 the bounclury between Nepal and the Naini 'l'al district 
was clel~larented, so t h ~ t  uow the whole of the olcl bounclnry line along the 
Sarda river, which had given so ~nnch tronl~le, 11'1s been revised and 
improved 



PART 3.-OFFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP P U B L I C A T I O N  O F F I C E  (vitle Index maps a t  end). 

64. The classes of nr:~ps for the publication of which the Head 
Quarter Offices are responsible, lnny be enumerated as follows :- 

(a)-Topog;rphical ~ l a p s  on the scale oE 1 inch to 1 mile. 
(b)-Topographical maps on the scale of 4 inch 60 1 mile. 
(c)-Topographical maps on the scale of 4 inch to  1 mile. 
(d)-Geogaplrical maps on the one-millionth scale (about 1 inch 

to 16 miles). 

(e)-Geographical maps on the two-miuionth scale (about 1 inch 
to  32 mileti) 

(f)-General lnllps on small scales. 
(9)-Speci;~l maps. 

The first duty of the o6ccs  is to pul,lish the one-inch, half-inch and 

quarter-inch n1:lps prep:~red by the field parties and Circle drawing offices 
from the results of the topo,vmphic;ul surveys now in progress. 

65. (a) Topographical maps on the scale of 1 inch to 
1 mile.-During the year 207 sheets 11:lve been received for publication 

and 194 have been publishecl. The corresponding figures1 for the previous 
year were 176 :uncl 1.58 respectively. The output would have been larger 
if the machines h:id not been so fully occupied in complying with urilitary 

Putting aside the sheets surveyed in Iiaslunir where tlie season of 
field survey cliH'e~.e,l froiri th:it in other pnrts of India, the one-inch maps 
of all areas surveyed up to 30th Septe~ilber 191.3 have been published 

with the exception of 2 sheets. Of the sheets surveyed up to 30th 
September 1914 very few 11:~ve been pnl)lishecl. 

Index 111;lps Nos. 4-G ;it the en11 or this report show the progress 
made in the plil)lic~tion O E  the n~oclern one-inch sheets and thc table 
below gives tlre anno:~l output or ~ l rce ts  sincc the modern topographical 
surveys were I~egun :- 

Yrnr. North<.rn Snnt111-rn 
Circle. Circlc. 

I I 

'I'hr*c lipun,* inc,lnclv IL 1torc.v I I I I I ~ I ) C ~  01 S ~ I C P ( ~ ,  I I ~ L ) I I (  ?,IOO, in d ~ s ~ r t ? ~ ,  at Itigl~ n l b i t ~ ~ d ~ u  and in 
otllcr (Inisly popoblcd tmrt* of ~r l~ir la  ~ t r t ~ p ~  on RO lnrge a sralc m 1 irlcll to tl~c n ~ i l o  nro uulikcly 
to b? rrquircd. 

Total r'l~hlirl~c~rl 51s 1 
Al~r~rns i l~~>~t<~ I I U U I I I P ~  of I-inch sI~,.l>tli 

ill Inclia . . . j  2,160 
I -  

A1q1rnsi11tntc. nn~~)l,cr rcrn~ti~iin: for i 
~~111~1i~~r~ti~~11: I,Gl2 

314 

2.0lii 
- 

1,7.5:3 

358 1 1,190 

2.101 -- 63'3s 
- -- 

1 
I 5,138 



OFFICE WORK.-HEAD QUARTER OFFICES. 

The general style of the one-inch maps is unchanged, hut as oppor- 

tunity arises owing to  printing of new editions, sheets thus republished 

are hill shaded. 
In  addition to the output of modern one-inch sheets mentioned above, 

42 sheets prepared from nlodern revenue surveys have been received for  
publication, and 55 published as prelinlinary editions peuding their 
topogaphical revision a t  some future date (vide Index maps No. 7 and 

No. 8) ; 62 special editions of modern one-inch sheets have been published 

a t  the request of Local Governments to show village boundaries. 
To m a i ~ ~ t a i n  stocks or to  give effect to important changes due to  the 

develop~nent of communications, 12 modern one-inch sheets and 47 old 

style sheets on various scales have been reprinted. 

66. ( b )  Topographical Haps on the scale of $ inch to 1 mile. 
( Virlc Index map No. 9).-In addition to  the areas which are being surveyed 
and mapped on the 4-inch scale, of which one sheet has been published, i t  
has I~een decided to publish half-inch lnaps of all those areas already 

published on the 1-inch scale. Sixteen such sheets have been received for  
publication Imt none have so far been published. When a new style of 
nlnp in co~nincnce(l there are inevitalde delays before the worli gets well 

started hut a large outtnrn in the prthlication of these sheets is expected 

in 1915-16. 
67. (c) The map of India on the scale of f inch to 1 mile. 

( I ' i r l ~  Inilex n1:1p No. lo).-This map is prep:lred in "degree sheets" which 

incluile 1" x lo, or thc area covere(1 hy 16 one-inch sheets. 
The following tul~le s h o \ ~ s  the progress ~nade in publication :- 

... Totnls ... 25 

~rnxi~j~ittv nl1111b1.r of ~ l r p r c  sllr,ets 1 

In(1in . . .  ' 170 i 
- -- 

N<~TR.-'I'JIC timlrra lor 1911-11' do ~not AlYrer wit11 ~ I I O * C  in [ ) r ~ ' v i ~ l l l  P ~ I I ) ~ *  O ~ C ~ I I Y  to 1110 in~lus ion  of t , l i re~ 
~ I ~ v r t a  Inr~ric,nuly ~vlns*ili<*al na " I'roviilinnol." 

l'en~liog the prepar:~tic~n of the new rlrfree sheets from   nod ern surveys, 
S(i degree sheets have been publisl~erl r111ring the yeilr ;IS r'rovision:11 Iusues; 
these h:i\.e I~cen pr~.p:lre(l f ron~ tho I I I : I ~ U  of 0111 s l i r v c j ~  and have therefore 

not Ijren inclndtvl in Ili(1e.u map No. 10. 1.17 AtIan shectg ant1 17 1)istrict 
inapa on the same scale ( i - iuc l~  to  I inile) 11;lve heell reprintctl. 

68. ~ d )  Geographical Maps on the one-millionth scale, 
(ahout 1C 111ile~ to  I inch). ( l ' ic lr  Inrles I I I ; I ~  Fo .  Il).-During the 
yrnr 5 s h ~ e t ~  of this s e r i e ~  were ])uljlialre(l :111(l the relrl;linder ~llollld he 
conrpletccl in a l l o ~ ~ t  t\vr yearu. All  the ~llcetn pnl1linl1e11 t h i ~  .)-e:~r :ire 
contonreil :1n11 printer1 with hypsonletrical 1:iyer~. the colonrin,rr use11 <lifering 

unin~wl~nt  iron1 that ,711 tl~rs "International S e r i ~ , ~ " ,  \$-it11 Inore sntisf:~ctory 

results. 
Tlie rmgr;~ving o: sc:er:ll of theso ul~ectu i~ in hnnll, 11iit reprorliiction 

11y t~~l ioxinroyrnpl~y h:14 or late yenru so n ~ n r l ~  i ~ ~ ~ p r o v c ~ l  tll:it it is ~loul)tful 

whetller, except in the l e t t e r in~ ,  the engrave11 maps :Ire sufficiently 
uupcrior tn ,justify the t i ~ n c  an11 cspenne  pent in engr:~ving tllenr. 



The publication of the heliozincographed edition of sheet 47 is of 

special interest as it covers the #:)me ground as International Series, 

No. 43-E and a co~nparison can be made of the relative advantages of the 
two series. 

69. La C a r t e  Internationale du Monde au 1,000,000":-( Vide 
Index map No. 12)). A full description of the genesis of this series wae 
given in the General Report for 1913-14. 

Xo sheets 1i:lve becn published this year, but two are at  press and 
several in :lu aclvanccd stage. 

Onring to the war, no further llieetiugs o l  the International Committee 

have I~ecn held. 
70. (e) G e o g r a p h i c a l  Maps on the two-millionth scales 

(about 32 ~l~i lev  to  1 inch). (Virle Index 111ap KO. 13).-No further sheets 

of thia series \\'ere published (luring the year but two are nt prew and 

the dr:l\ving of two others well in h;lnd. 

7 1. (f, G e n e r a l  M a p s  on small scales .-The Political Edition 

of the &LIP oC Iudi :~  and Acl.j;tcent Countries, sc:~le 32 miles to 1 inch, 
in 12 sheets, is at press and will sllortly be ~~ubl ished;  the layeretl editions 

oE this I I I ; ~ ~  having been publishe~l ]:)st year. 
The :~unual ellition of the l i ;~il \r i~y Ad~nitiistration )lap of Indie, 

scale (i4 uiiles to one inch, shewing inluru~i~tion u p  to the 30th Jnne 1915 

was pnl~l is l~e~l  in Aug~ist. 
72. lg) Special maps.-Many special tnnpn, kc . ,  have becn prepared 

lor the various t lrpi~rtn~ents of (:o\.ernorents, Ijoth Local and Imperinl, and 
for the C:cner;~l St:lll' inclucling niaps for Artillery l'ract,ice Ca~nps.  

73. 1)uring the year the ~ ~ ~ c ~ r ~ l ~ l r r e  l)77c.ssrs in the 1'hoto:Litho. Oltice 
were employed in tho follonri~~g proportion, 44 c l ep ;~ r t~~~en t ;~ l :  342 
e s t r ; ~ - < l e p ; ~ r t ~ ~ ~ e ~ i t ; ~ l  an11 2"; for the &IiIit; Dep;lrtlneut. 

74. The tot;~l  n l~l l~ber  of 111;lps issue11 (luring the year tiholvs :I large 
incre:~se \\,it11 :I S I I I ~ I I I  incre;~so in the total value. 

75. Map Record and Issue 0fflce.-During thc past year the 
Face v:llue of maps receivecl f r o ~ l ~  the various printing olfices amounted 
to Rs. 3,82,?4(i, of this snln Rs. 14,OX3 represe~lts the villne oC lr~aps 
priutetl i11 the 1Sn~r : lv in~  Oflice, and Rs. 53,033 of t]loso n.llicll \\,ere 
reccive~l TI.OII I  the' 1)cllra I)~III OHices. 

l)ct ;~ils  of the nnlnl)cra :1n1l classes of maps p~~l)li*hed (luring the ye:lr 

;lull their value is g i r c~ l  in T ; ~ l ~ l e  I\' on page 32. 
'l'hc tot:ll l lnl~ll~er of lllaps issnetl frolu the Oflice (lurinE the ye:Lr 

was 42.i.OOS ol' :III ;~ggrcg:~te  v:1111e of HR. 1,78,958. 
'rhc ,lct:lil~ nrc :In i'ollon.s :- 

76. N o .  1 (Head Quarter D r a w i n g  Omce. 'rho oflice \vaa 
en~ployetl in the c o ~ ~ ~ p i l : ~ t i o n  a1111 dr;~wina ol the helio edi t ions 'o l  111:rps 
of Tntlita ant1 i\rI,i;lcent ('ountries. Four ~lit.ets on the one-u~illionth nc;~le 

wcrc co~r~l~l+! tc~l  rlnring t,lrc yc :~r  :~ncl tive :IJY in hi1111l. ' h ro  shrets of  tho 
Snntl1cl.11 Asi:~ Srries? t w o - ~ ~ ~ i l l i o ~ ~ t l r  ucale, \vt:re sent to press, tvhile tj\,o 
o t l~cr  s l~c r t s  : I ~ C  \ve11 :11lv:111ce11. 



OFFICE WORK.-HBAD QUARTER OFFICES. 

During the year under report seven patterns were prepared for the 
engraved edition of the one-millionth India and Adjacent Countries Series 
and three for the one-millionth International Series. The compilation of 

to  be utilized for an engraved map of India on the four-millionth 
scale which will embrace the area covered by the 32-mile niap of India, is 
in progress. 

Fifty-four sheets on various scales were stump-shaded during the year. 
A special qnctp of FVest Gelmuny in two sheets on the scale of 

1 inch to  6 miles was prepared. These two sheets were later reduced by 
photography to a scale of 1 inch to 8 niiles and have been published as 

one sheet. 
TWO maps of the new half-iwch series were completed during the 

year; of nine others in various stages of con~pletion four are expected 
to  be sent to press by December 1915. 

The dlcipping cincl Rel~vint Sectio,t~s prepared 33 quarter-inch (degree) 
sheets based on old Atlas sheets. These degree sheets are classed as 
"Provisional Issues" and printed in black. They have been brought up  
to  date as regards railways and ro:rc1s from material supplied from extra- 
departmental sources. They mill be superseded eventually by modern 
d e g e o  sheets in colours when the are;Ls comprising them came under 
revision survey. The originals of sixty-three maps on various scales have 
been corrected and brought up to  date to  supply reprints. I n  addition 
a large nu~nlier of maps drawn in circle offices ancl field parties have 
passed through tlie section for minor corrections. 

Uucler the he:rrl of E.ct~~a-tEc~~c~~t~~~~n1~il wo7.k which was undertaken 
iu:~y lie mentionerl the Basuein anrl Herizacla maps for district gazetteers, 
Post:il 111:lps oE Bengal and Assarn nncl Biliir and Orissa, Telegrl~ph ancl 
Railway iliaps for Indin an11 a spcciul w:lncPuvre map of Chota Nigpur. 

Tlre prinlary tlnty of the O f i c e  L ' o ~ J ~  Scclio7l is to  maintain ;I coniplete 
recorrl of all alterations a ~ i d  adclitious to pul)lished maps wliich may be 
brought to notice. In adrlition to ~niscella~ieous work on a large nulnher 
of sheets, new canals, r:~ilwnyn, main roar l~  aritl change8 of boundaries 
notitierl I)y ~listrict authnrities were ilr~ertell on 2,187 Innpx. 

77. Engraving 0fEce.-Daring the year the engraving of five fiheets 
for four-coloor printing of the oue-n~illionth Intlia and Acljacent Countries 
series was c o ~ ~ ~ p l e t e d ;  also 1 Degree khoet together wit11 1 1nternation:rl 
m:ip were tinishecl. Two one-~nilliontlr :1nt1 2 Iriternational rnaps are aluiost 
ready lor press. 

Eleven Iten- ~unps  mcre taken in Iinnd anrl are now in various stages, 
i~a~nc ly ,  4 one-u~illionth sheets, G International I I I : I ~ S  anrl 1 Degree sheet. 
The en~wi~ving of the new fonr-millionth luap of Indi ;~ ,  mhicli is t o  
replace the, present 64-rr~ile map hag :llso been l i e g ~ ~ n .  The s y s t e ~ i ~  now 
adoptell is to engrave a sep:~r:lte plate lor e:~cli colour which, when proper 
precautiouri are taken. r e ~ ~ ~ : ~ r k : ~ l ) l y  goo11 reyiritration results. 

The periorlic correction of tlic plateu of e~ig-ravetl nlnps h:~n heen 
l:ontinlle~l. In this connection it w:13 C O I I I I , ~  necessary to co~upletoly re- 
rnkwavta a ronsiderahle arc:& oo tlie 32-~r~ilo I I I : ~ ~  of Intliii north of Hadig% 
\vhere recent esploi:ltion~ hi111 brought to light I:lrKe changes in the course 
of t l ~ a  Hrahnii~putra a1111 tlic dr:~inaye nysto111 co~inectc~l with it. A new 
fe:iture of the T,th erlition of this [nap, no~v  unrler pnl)lic:~tion, will IJO tl:e 
spproxirl~atc: in~licntion of the area uutler perpctu:rl snow in the Hiniiln.ya~ 
and Til~cbt. 



1)oring t,he year ;I co~~sitler;tl~le number of ( ' o u ~ ~ r ~ i ~ s i o n  Forms :tnd 
Clert,itic;~ten have Izen engraver1 ; I I I I ~  printer1 in colonru for t'he Army 
Ihpnr t~nen t .  

A~nortg the miscellaneous work citrrietl out Inay I)e ~ ~ t e n t i o n e ~ l  the 
engrltving ant1 printing ol' different k inr l~  of ~ec t ion  paper l'or ~ti l t i~tici l l  

pnrposrs. sc;lle~ of v i ~ r i o ~ l ~  kintls ; I I I ~ ~  t1i1.s for thtt ornal~~ent;l t ion of Itlaps. 
In the ( ! I I ~ I ~ I W - ~ ' ~ ~ ~ , , - , I I . ~ . ~ I Z ~ ; ~ ~ ! /  .srctir~~) of this Ofice : 3 O , X i : !  itr~pression* 

\,.ere pulled. OF these 9,002 were for e~ t ro - t l e~a r t t~~en t : t l  orrlera, 1.47'5 
C'o~t~rniti~ion I:OI.IIIS ant1 7,547 pl~otogravure prints. 

,. Lwo new  noto or tlriven printing IIreHHes were installetl t l u r i ~ ~ g  t l ~ e  year, 
one c ~ f  which is specially suitable ior printing pl~oto~rtrvllres. In the 
Elcrt~o-t!~pI?1!~ 1~1tt1 steel li~c.ir~!l Srclior~ : l iO plateli werc tre;~tetl. 

78. Photo.-Litho. 0fBce.--At tlie c o ~ ~ ~ ~ n e n c e ~ t t e n t  ol  the Survey 
year there were seven u~achine a1111 lourtee~r hand preeses iu uNe. These 
were supplelnentetl 1)y ;In eight11 ntacl~iue press. a l)oullle l ) e u ~ y ,  in April, 

1915 ant1 1)y it n in t l~ .  a (Ju;~rl ('rown. in .June. Both these new ~ ~ ~ a c h i n e u  
were sl~pplictl I)y Messrs. M;~nn Ss Co. d~nougs t  the oltler  nilc chines were 
ttro \ \- l~icl~ were inc;tp;~ble of giving consistently precise registri~tion and 
were not very s11ital)le for ~vorli involving Ittore than one color~r or 
printing. I t  \V;IS to ~n;tlie gootl tlte \ve:~kness ol' the ~nitcl~ine room in 
this respect t11;lt the new ~ ~ r i ~ c l ~ i n e s  \Yere ol~t;~iuecl. 

1l:scept for xllort periotls of a few 11:ty~. \ r h e ~ ~  tirst ont: i1n11. later, i~ 

s eco~~ t l  ~ t~ach in r  were I'orcetl to be idle on :~rcoont ol' lr~otor tlefects. all the 
presfies were run continnously tluring the pear. 

The 1,itho. 1 ~ 1 ~ r r 1 ~ ~ ~ 1 1  of the Ofire has. so Far. I)ee~t l l~ t t  little aflbcted l)y 
\v:lr c.ol~~lition.. 

111 t l ~ t -  I'l~r,/r,. NI.,I,II./, no c.lt;tt~g<* ol' ~t~ateriitl has occ11rt.11 tluri~tg t l ~ e  
year. The u~os t  itt~portiu~t ~t~otlitic;ltiou of procedure, rentleretl necessary 
hy the war. I I ; I S  Ireen the s111~stitutin11 of pyroxilin collodion for the 
celloidin-pyrosilin collodion u ~ e t l  for~nerly. Some tiitficnlty \rr:lr; experienced, 
at  tirst, ill re t l~~cing to ;I re:taonal)le t ig~~rt!  tltt. percentage of waste 
protl~~cts.  w11e11 111aki11g I I ~  tlte pyrosilin collotlion. S~~ccetis  in this respect 
WIIS. Ilowever. noon ;~t t :~ i r~et l  :1n11 no tronl)les rcsultetl l'ro~n thin cltt~nge o l  
collotlion whiclr wils introtlucrtl a t  the I~cginning ol' . J I I I I ~  1915. 

I ,  1ho11glr the office Itits Iraq1 to 1111tlcrt;1lie :I large aniount of 
print,ing for the (:eor.ral SteH' :ti111 I~as  not. i ~ t  the s;tule t iu~e ,  tt~iltlo 
co r r t~spon~ l i~~g  t1ecrei1sr.x in t l ~ e  tlu;\ntit)- ol' o t l~e r  rstril-~lepnrtu~ental worl; 
;~ccr!ptc~l for r r p r ~ t l u ~ t i o n ,  tl~r: onttnrn i t1  clep:~rt~nent:~l luaps has been, 
t l~ :~nl ts  to tlte increase ol' nt:~chine power. higher th;tn in either of the two 
prt%ce~ling ytBltrs. ( 'oln~t~n 5 of 7':tI~lr A .  gives the itctunl t i gu re~  for the 
thrct. yc;lrn. 

Hotlt rlep;~rttnent:~l an11 estr;~-tlepart~ttent:~l work I)eing t:~ken into 
a c c o ~ ~ ~ t t ,  t l ~ e  tot;il nn~nl)er ol' ir~tpresaions pnlletl in the litho. machine 
preuseH \\':IS 1,9U7,59I protlucing 730,017 h'nished copion. T l ~ e  tiguren just 
give11 (lo uot inclndr t l ~ e  nnn11)er of proor i~npress ion~ pulled in the bend 
PTeRHFH 1101. the ~ l ~ r e t , ~  or paper polislted in the r~~ac l~ ines  before printing. 

The total n u ~ n l ~ c r  of iutpre~sions pullet1 in machine premes and 
l l n ~ d  preaAo8 topetlter is. ;IS will be seen iu 'rnble H. co~umn 3, rather 

lower than that of l t t ~ t  year. T h i ~  is clue to the fact that for H, great deal 
of the work for t l ~ e  (:enera1 Stt~ft' 11nd for reprints the printing orders l ~ e v e  

beer1 u~nall, so tltat the tilrle apent in mnking ~nnchine preparations, prc- 

lirrtir~ary to printing, ~ t ; t n d ~  in high proportion to that  occr~pictl by actu 
print,ina 



Iluring the yenr, 1.54 new tl~otlern style o ~ t o - i ~ ~ c l t  afrcltricc~.rl .*keetx in 
colours were pal)lished ant1 1'3 were reprinted. Of the provisional edition, 

8 sheets were printed in black and hrown and 47 in black only. The 

total number of one-inch sheets priuteri dnrillg the year is, thurr, 209. 

Of quarter-inch rnnps in colours, 18 new c l ~ ! l r e e  s l l e ~ t s  were published 
while 8.5 were reprinted either in colour or in hlnck only. 

Seven new o n e - ~ n i l l i o ~ ~ f l ~  sl irpts  were puhlishe~l in colours ant1 :i 
reprinted. 

The l J I ~ o t o .  Rrtc11cl~ has received, during the year, the origi~lals of 327 
i ~ n d  the colol~r patterns O F  241 maps to be printer1 in colours. 

TIM l V e g n t i v e  S e c t i o n  has de;llt with 4,435 negatives and the Hetouc11- 
ing Section with 4,711.  These figures show iucreases of H R R  and 1,008 
over those of the preceding yenr. 

Thn H e l i o  nn.tl Vandyke Sec t ior i s  turnetl out 6,7:3(i plates. 1,716 Inore 

than in 1913-14. 
T / L ~  P,rocoss E~?grrc.ui ic!j  S e c l i o t t  pulled (i5,7R2 half-tone inlpressions, 

of which 11,250 were fro111 ~lepartmental I)loc!is. From line hlocks pre- 
pared by the section 1,491,403 impressions were pulled, only 400 of 
which were for the department. These figures are higher than thotie o l  
1913-14 by 30,022 in the case of half-tone in~presvions and hy 616,403 
in that oE those from line \,locks. 

Out-turn of Photo.-Litho. Ofice during 1914-15. 

TABLE A. 

NITLIDER O F  XAPS I'IIIN'I'EI). 
VHIUp "f 

I ~ C O V P ~ [ ' ~  - . . - ~ - 
Cost o f  out-tur. at in cual~ or 
oficp. c o s t - m ~ . s .  by hook- 

debit. 
~ - -. - 

/ la .  1 1:s. I I I 

TABLE B. 

- 
1911-11 

1913-14 

1814-16 

T h e  f i ~ l n . 8  lor 1912.13 wnd I(JIR.14 in ro111mn~ 6 .  6 und of tho Tirhle A ~~hovc., diRcr front I I B O R P  
given in the Gcnrral Ilryart for 1U13-14 w, this ).car, wcotlul Ilea h e n  takvlt oldy at Linisl~cd mops 
received from the mncl~io#~a. In  former yrnn,  proofs and hluc printn taraed out hy lu~nd 1,rennca aian 

ncludd. 

Nlr~nbrr of 
impreaninns 

pl~lled in 
Litho. Brunch 

Number nf 
lrelf-tone 

itnpre~eions 
pulled. 

1966.458 51,370 / 330,280 1 8,408 / 1,345,465 

2,286,045 :16,710 
I 

6,400 1,2113,242 

2.100.103 / 66.732 1 1,403,403 6.987 1.317.298 

Number of 
line-block 

imprenuions 
pulled. 

2,608,191 

2,132,15!) 

2,122,811 

TYPE SECTION OUTTURN. 
.~ - - - - - -- -. - - - - - . - 
Pr~gcnor iten18 

publisl~rd. 
Copies 

priotcd, 



79. Mathematical Instrument 0 f f l c e . - D u r i n g  t h e  ye i l r  From 
1st A p r i l  1914 to 3ls t  M a r c h  1915, t h e r e  \\.:IN a c o n t i n u e l l  increiise 

i n  the d e n l a n d s  ~ n a d e  on t h i s  oilice (vict'c i ten1 No. 1 in p a r a .  2 )  aa 

w e l l  a s  in t h e  v a l u e  of \ \v~rIi  ~lonr? (virlr, i ten1 X o .  2 i n  p a r a .  2):  a n d  

there was r e ~ p e c t i v e l y  a p r o t i t  oT Hs. :18,36(i, i1n11 Rs. 22.012.  i ~ g i l i n ~ t  

Re. 3 3 , 5 7 1  :rnd R s .  10,:346 i n  t h e  year 191:i-14. 

2. B e l o w  :Ire g i v e n  t h e  un11;ll c o ~ n p : ~ r ; ~ t i v e  t i x ~ ~ r e s  I'or t h e  I ; ~ s t  :3 
years :- 

Totul issues to Pllldic Olii(:~,s ns sl~ol\-l~ ill tllc 
Profit nncl Loss stutr~llrnts of stores. 

V ~ ~ l u r  of rcpairs to instru~n(.nto recr.ivcd for 
rrpairs and rotl~rned in n servirruhlr condition. 

Vnlur of i l ~ s t r u ~ ~ ~ ~ ~ l ~ t u  rcceivcd from G o v e n i ~ ~ ~ c n t  
Officrrs whet1 no lol~gcr reqoirrd. 

Book V:L~UI: of thc stovk of iustronlr*nts, ,kc,.. in 
Srrvicc~rblc S t o r c ~ .  

Book v ~ ~ l l l r  of tile stork of i n ~ t r ~ ~ u ~ e l ~ t < .  & I , . .  ill 

Hcpairnl~lc Stores. 
Totul vnlu~, of work dollc in the Wc~rk~boln 
Valnr of il~strurncmts n l~rnofar t~~rr r l  in the Work- 

shop for Sc.rvicer~hlc> Stores. 
8. Valur of i n s t r ~ r ~ u r r ~ t s  pirrchnsrd lor~tlly 
9. Vnlnr of i n ~ t n l u ~ ~ n t s  and mute~i:rls obtnincd from 

Englntid throngh the Director Gcllrral of Stora.s. 
10. Avrrnge No. of e111p1oyi.s trnd their pny . .  . No. 301 j , N o  100 N O .  317 

Rs. GY.(326 j Its. i 6 , i 3 4 )  IRE. 80.917 1 
3. D u r i n g  the y e a r  t h e  s t o c k  of  ill1 the three s t o r e a ,  (the S e r v i c e -  

able, the R e p a i r a b l e  and t h e  M a t e r i a l  S t o r e s ) ,  w a s  twice t a k e n  ~ ~ n d  the 
d i s c r e p a n c i e s  n o t i c e d  h:i\.e been ad,justed.  



Table 1V.-Departmental Publications, C a l c u t t a ,  1914-15. 

GEOGRAPHICAL MAPS. I 

TOPOGRAPHICAL NAPS. I 

... Totals for 1914-15 ...I ...... 500 / 786 1 615,610 13,83,248 

Corrr*1ut11,lirlp tottrla for 1913-15 . I . .  2 1 1J3 ( 574,101  1 3,26,017 

LETTERPRESS. 



'OFFICE WORK.-DEBRA DUN. 

11.-DEHRA DUN OFFICES. 

C O M P U T I N G  AND T E C H N I C A L  O F F I C E S .  

80. C o m p u t i n g  Ol3ce.-A new and much shortened  neth hod for 
the adjustment of triangulation nets has been devised. This has been 
alreacly applied to the closing of the Baluchistin triangulation and the  
'larger work of the Burma triangulation has been begun. A single triangle 

of the Manipur Meridional series has to be reobserved and this prevented 
further propess  with the acljustuient during the year 1914-1.5. Tho 
necessary observations n,iU shortly he made. The work of adjusting the 
Burma triangulation was previously regarded as of such rn;lgnitnde tha t  
i t  could not well be taken up until the triangulation mas finally co~upleted, 
which  night mean a delay of ten yonrs. On the other hand the data 
of the triangulation could not be published until some ad,justluent had 

been effected. The new method mill give values may be published 
without further delay. I n  this con~iection values of &I, a criterion of the  

accuracy of the position of triangulated points, have been cornputecl for 

all geodetic series. 
A great effort was hegun in March to  ensure the publication of the 

900 tri:ingulatiou pau~phlets in reasonable time. The past year has been 
considered a favourable opportunity for this and for the ad-justrnent 
n~entioued above, as a numl)er oE computers of the several field parties 
beca111e svailable for part of the season orring to  the cutting clown of field 
programmes. Dat,a for 45 pu~ophlets have been cou~piled and couipared 
during the year ;  but the rate of profless has now reached 12 per month 
and it is hoped that this nrill soon be increased to 20 including the 
printing and binding. 

Some heavy computations [in connection with the change fro111 the 
Everest spheroid of reference to the most recent (or any subserjuent) 
spl~eroid have bcen m:~rle. The results will appear in Professional 

Paper No. l G ,  now in the press. 
Cou~putatious of dynamic and orthometric heights O F  nine lines of 

levelling, viz  :-Rhmnlpindi to BIurree, Srinagar to Isl%m~l).icI, Akllaurn to  
Dacca and Faridpur, PachuriB to PorBdaha, Co~llilla to Chitt,agoug, 
Fariclpur to Barisil, Mecrut to Delhi, 1'h:lzi to  Pro~ne,  and Elephant 
Point to Pyinu1an.i and Tl~nxi, have been :~ccomplisherl. 

The transit tiwe ol~servntions ~nade  in coullectiou with the wireless 

longit,u(1e dcter~uin:ltions have ill1 been reduced. 
Data frolo original rccor~ls wcre supplied to 29 dep:lrtmental and non- 

dcl-'art~nent:~l olbccrs, :~nd  :I large number of recluisitions for Professional 
forllls was nttcntlud to. 

I t  has I)ecn (locider1 to revise the Ausili:lry Ti1l)les uud to stereotype 
:dl the taldes. 1I:itIi thc 0111 : ~ r r a n g e ~ ~ ~ c n t  i t  has I)ecu difficult to  keep 
these tnlrlus 11p to d : h ,  as, on acconut of the Ial)our of coo~posing, :I Inrge 
o(1itio11 wnH printed 011 c:lch occn~ioll; wheu all the t:~l)les are 8tcreotyped 
a lnnch u~nnller edition will suffice i~nrl ;~ r r ange~~ leu t s  for :~rl(liog new tables 

will :~ccor~lingly 110 c:~sicr. A stilrt has been marle with the ulap qaticule 

tables which llnll got into :L state of sonle confusion. Five figure tables 
of log sines, cosincs, tangents anrl cotangents 11:~vo heen nrmnged and 
prop;~rc(l in :L new form. 

All(lition:~l racks lrave been, an11 are still being, provided by tho work- 

shop. I t  is hopod that tho recor(ls nnd stock, which are consti~ntly increas- 

ing, will soon he n11equ:ltely stored and indexed. This hi18 becn hitherto 
physically impossible owing to lack of spaco and rack nccomrnodat i~~.  



The binding of Departmental Paper NO. 7, of Volume VI of the 
Records, and of severaI Levelling nnd Triangulation pamphlets was completed, 
and that of Professional Paper 15 and of Volume VIII of the Records, 
in two parts, is iu the hands of the binders. 

81. Type P r i n t i n g  0fBce.-The following publications have been 
printed during the year :- 

( I )  Dcpurtmentul Papcr No. 7. The Bnr Co~l~pnrisons of 190; and 1908, Dy iWojwli', jl,v, 
Corr~ic. R. E.-39 pngcs. 

(2) Addrnd~~m to Hrights of Bench Marks in sbret 49.-55 poges. 

(3) Records of the S ~ u v e y  of India. Volome VIII, in two parts :- 
Part 1.-Explorntions in Tibet und neighbouring regions.-214 pngen. 
Ptrrt 11.-Explorrrtio~~s in Tibet nncl n~ighl~ooring regions.-198 pages. 

(4) Lint of Survry of India publ~cntions ns rcviserl and re-nrrnnged by Major 
E.A.  Tnndy, R.E.-9 nngcs. 

(5) Five f i p ~ r e  Logarithl~~ic tables of log sine% cosines, tangents nnd cotangents.- 
12 pngvs'. 

(6) 10 Trinngulation Ponq~hletu. 

Professional Paper 16 " The Enrth's Axes and Triangulation " is in press 
(printed to  pnge GS) ant1 the composing aud stereotyping of the graticule 
tables have been begun. 

82. Special Operations.-The trestle alluded to  in last year's 
report has been satisfactor,ily completed. The largest type of theodolite 
can now be raised for ohservation purposes to  a height of 65 feet above 
ground level, and its stability is such that the probable error of observa- 
tion is not more than FjO:!, greater than if it were placed on a solid 
masonry foundation. A description is given in Volume VII of the Records. 

An instruulent for calculating the attractive effect of topography on 
plumbline ileflection has been designed by Mr. deGraaff Hunter and is 
now under construction. I t  is only necessary to run the pointer round 
the contour on a map ant1 the effect in the meridian and the prime 
vertical c;ul he re:ld OH' on two drums. This will render possible the 
nnalysis of the earth'e crustill tlensity in r n ~ ~ c h  greater detail than could 
he attempte~l previously on account of t'he enormous labour of calcula- 
tion involve~l. 

Experiments have been ~narle with an optical arrangement which in 
some cases  lay repl:lce the heliotrope and the use of lamps and lampmen 
for trianguletion. The arr:lugement has also a possible use in connection 
with secrot signalling from neroplanee and is now boing considered hy the  
Aeroplane Couln~ittee of the Board of Invention nnrl Research, London. 

A sin~ple i n f i t ~ o r ~ ~ e n t  for plot,ting pointh with given coordinatee on 
niapR h ~ ~ s  I~eeu devignell nntl made. 

83. Workshop. -The facilities oC the workshop have been con- 
sitleral~ly increased Ily the nc1luir;ition of :L small electric motor. Lack 
of space ;ind general poorness of accornmotl:~tion still cramp the work 
very i~ruch, clnd it i u  urgently neceswry that new I~uililings for workshops 
shoudtl Ile erectell. 

84. Observatories.--&Ieteorolqicnl ohservationfl have heen con- 
tinued es in I i l~ t  year. 

The Oil~ori Seialnograph has ])eon in regular use ant1 a list of the 
ear th( (unke~ recorde~l will appear in the Recoril~, Volume IX. I t  has 
been noticell that a l~out  50 of the earthquakes recoriled in three years 
occur in, or very clone to, March or April. 

P h o t o ~ ~ ~ ~ p l ~ u  of the suu have been teken on 333 days, the sun 
being ol,scurctl I)y CIOIIIIR on the remaining days. 



The services of Lieutenant K. Mason, R.E. were lent for about one 
month, during which time he did most of the erecting of the new base 
line apparatus. The :lctual completion of the work has since been effected. 

85. Preservation of T r i g o n o m e t r i c a l  Stations.-1,079 stations 

were repaired by district officers a t  a cost of Rs. 5,475-3-11. 
Out of 351 districts from which reports are nnnually due 24 failed 

to  make returns. 
86. No.  2 ( D e h r a )  D r a w i n g  OfIhe.-During the year the office 

was organised in sections to deal with :- 

(a)-Cantonment: maps ; 
(b)-Triangulation charts ; 
(c)-Geographical maps on the one-milliontl~, two-millionth 

and four-millionth scales ; 
(d)-Topographical maps on the half-inch scale ; 
(e)-Miscell;~neous subjects. 

The BIap Record Section nT.ls also re-organisecl ; the maps and originals 
are being re-arranged aud catalogues prepared. 

The following is n summary of the work of the office during the 
year 1914-15 :- 

Clnss of mnp. Sbcc.ts scnt Ren~uining 
for ln~hlicntion. in hnnd. 

( (1 ) The eysteu~otic correctiol~ of the C ' I L I ~ ~ O I L ~ > L C I L ~  ? ~ ~ c q ? s  from 
niateri;~I supplietl by the AIilit:~ry Works Servicen, which was begun iu 
August 1914, has I)eeu continuerl. The ~ 1 1 r l i  has proved heavier than 
had bccn espccted I~n t  \rill prol):~bly be co~~aitlerahly l e s ~  in suhserluent 
years th :~n it 11:~s I)een during the first year. If this d o e i n o t  prove to 
be the c:tse t l ~ e  presetlt strength of thc section will 11:~ve to be increased, 
:III~--;L Inore rlitlicult ~ni~ttcr-inore :~ccou~n~od;ltiou will have to be 
Fount1 Tor it. 

(11) The sectiou which rleal~ with the 7'1~irr11!~1tItst60~11 chrtrts has been 
strengthcnctl nn(l i~ I I O \ ~  prol)nl~ly ;~l)le to keep pace with the co~l~pi l ing  

:~n ( l  tlre pri11ti11,n of t,l~e palllpl~lcts. When thc IIICII  bcc:une t l~orougl~ly  
acc~~n to t l~e~ l  to thc \\.ark it i u  hope11 that on outturn of 90 ellarts per 
I I I ~ I I S C I I I  will I>e i~tt:~inell. A large ~ c a l e  chitrt, ou the scale of 
1::4,000,000 showing :dl the (Icocletic work t l l :~t  h;ls been done, iv in 
preparntion ant1 it in hope(1 thut it will be re:uly I>cfore tho en11 of 1915. 

I 
RInp of Tibct, with nltitndv ln?crs 11nd with snowy 

nrons in \vhitc, I-- ... 2,;) >li l l inn bclllC 
.., 

Geogrnphicnl mnps. 1 scnle ... ... . . . I  1 nr 
i 

... Misc~lli~nco~~s Geogral>l~ic~~l nlnpR 011 V I L I ~ O I I S  scnles Y 
I I I ~ ~ X  C L U ~  to BIG Grnd Trigonn~~~rtrionl F U ~ V V ~  1 

of Indin. .181Ali ,,,, SCRIC, ill 4 ~ ~ c t i o n s  ... 

i 

9 ("1 

4 

Miecrll~n~rous Entr~r Dcl~l~rtrnentnl maps and 1111~11s I 12 
Misccll~~nrsr~s Scientific d i ~ ~ g w r ~ ~ s  nnd cbnrts . . .  
Prclin~ilrr~ry ~lrgrvci trillnpulntinn cllnrts . . 10 44 
Fin~~l 110. do. ... . . .  I 1  
Niscoll~~rlcuus Triar~gulotio~~ cbrrrts . . ... f b )  

. . .  A-~IICII Stnl11111rd 111cets . . 
C~rnton~l~cnt I U I L ~  . . .  ... ... 

I'JH Shreta. i 6  Shucts. 
Esl>lorer*' ~ n n p n  ... , . ... 10 
iUisrc l l ;~~~ro~~~ D I , ~ I I I  tuient;~l pul~lications i 

2 a l d l ~ o ~ l  
I,,) ~ ~ ~ ~ l ~ , l ~ . a  ? tor tltc srric.i 11s ~.ucln~clion, ( 1 , )  ine ludw 32 skr,lctoa dcqrcr trianyulatioa cllnrts, 

( r .  J ccnnpletecl m n d  ~ t t l r e~ l .  



OFFICE WORK.-DEHRA D U N .  

( d ) Half-inch slretts compilctl  fro?)^ one-inch ? ) L ( L ~ ? S .  During thie 
year 2 sheets have been fair-drawn and subniittecl for publication and 
1 2  are in hand. Proofs of 1 sheet have been received for colouring 
and exnminntion but have not yet been completed. 

( e )  Jinl) of Tibet on the scale qf 2&UX) :-The preliminary edition 
of this, in four sheets, hns been published; this is the most important 
piece of layer ~ r i n t i n g  that this office has undertaken. The layer system 
is severely tested in this map as it includesnot only the highest 
mountains in the world but also an area to the south of Turfan which is 
330 feet below the mean level of the sea. Areas which are generally snow- 
clad are shown in white with peen-blue form-lines to  indicate their 
configuration. An improved edition is in contemplation and will be taken 
u p  as soon as time can be found. 

87. Photozinco. 0fB~e. -Dur ing the year the work undertaken 
comprisecl :-Forest maps; Cantonulent maps; Triangulation charts ; Levelling 
Charts;  The Tibet map in four sections, with layers; Two layered maps 
illustrating the Pendulu~l~ operations; Degree Sheets drawn in No. 6 Drawing 
0 5 e e ;  Provisional Degree Sheets;  Plan of the site of the new Capital at  
Delhi. A good deal of extra work was thrown on the ofice owing to  the 
heavy demands made by the Chief of the General Staff for maps for 
war purposes. 

I t  has been found necessary to indent for a second machine press as 
the work of the office is steadily iucreasing, the table below shows the 
increase rlnring the last three years:- 

C lrocolnte 
Tcnr. i No. of Suhjccts. :NO. of Nrgrrtircs. 1 No, of Pulls. I and Cyzmotypc 

I t  is to  be remarked that up to 1912 the work consistetl al~nost 
entirely of printing in Ijlack; this can bu done more rapidly than colour 
work which dernands accurate registr:~tion, work prior to 1912 has 
therefore not been ehewn here for purpoaes of comp:~rison. 

88. Forest Map Oface.-The total nu~nber  of niaps issued, both 
to  ofticials enfl the pul~lic, during the year, nnlountcd to 17,955, which is 
an iucrense of 11,514 over Idst year's total. The g r o s ~  face value of these 
maps was Rs 34,116, anil the net arnount re;llised from  sale^ was 
Rs. 6,864. Of this amouut, Ks. 6,524 was recovererl by hook-debit and Hs. 340 
by cash fro111 sales to private inrliviclunls and trading con~panies. The total 

sum renliscil from sales in the pre%ioua year was RR. 2,848, RO that in 
actnal R A I ~ R ,  there has I~een : I I ~  iucre:lne of HR. 4,516, (luring the year 
unrler review. The niin11)er of maps nnrl field s r c t i on~  received for storage 
during the year was 16,408, hesides 210 co~~~put : t t ion  volumes, angle books 
and traverse tielcl-books, ilncl 05 traverse charts and plot sheets. 



OFFICE \VOI1K.-DISHlI.4 L) UX. 37 

Tile follo\viug tal~le shows, ill i ~ l l ~ t r i ~ c t  l'or111, the  \vorli ~ l e i ~ l t  wit11 I)y 
the ofice :- 

! ; \ -1~\111~1( OP RTlEETS. 

IlI.-C'[ltCLE '\XI) T,OC:AJJ I)IC,lWIXC; OFFICES. 

89. No. 3 D r a w i n g  Off lce  ( N o r t h e r n  Circle ).-During the  
yeilr 120 one-inch sheeta previously surveyell :1t1tl llrawn 1)y prr t ies  werc 
de:rlt \\.it11 ill111 sl i l~~~ii t t ,e( l  for pttl~lic:~t,iot~: II)  otller I';rir s l ~ e e t ~ ,  no t  inelorled 
in tlre above nnlnller. were :~ l so  sent to  press, ;.I,.. 3 or. the  I1:tli-inch 

clra\\n in KO. 2 P:trty's office an11 !) prep:tre~l it1 the Drn\viit_v Ofice 

coi~lprising 2 sheets oil tlie ~~tr i~rter- iuclr  scale f:~ir (lrnmtr. :3 s l ~ ~ e t ~  on t,he 
o n e - i ~ i c l ~  scale fair 11r:rrviug ror11pleterl to  111i1rgiu. :rn(l 4 sheets on  t h e  
one-inrh scale receivetl fro111 tlie Snperi t~tentlrut ,  Map I'nl~licntion and 
brought np to d:~te. 

l ' h r  prool's :r t i11 colnlrr p i~ t te rns  or 142 sheets inc lu t l i~~p  84 alreurs 
fro111 Iilrt wlson .  an11 108 out  111' t l ~ e  I l ( i  receive11 fro111 the Snpcri11- 
telr(lent. Jli111 I 'rtl~licntio~~ ol' this sc;tsotr's rcttirlr, \\ere ez;r~~line(l  anql sent 
t o  press 

:i sheets I ~ a \ e  Ileen fair tlrn\vtr a1111 s u l ~ ~ n i t t e ( l  Lor pnI~lic:rtion le;lvin_v the  
f :~ir  ~ l r .~ \v inz  (11 2% i l l  ha1111 a1111 t11:1t ol' I!) slleeth of \\~hieh the  colll- 
ponctrt one-inch sheets Ira11 lieell publishe~l. not ye t  c o ~ ~ ~ ~ ~ ~ e n c e t l .  

Q I ~ I I I ~ ~ C I ~ - ~ I I C / ,  . s / I ~ ~ I ' ~ s  ~ ~ o ~ I I ~ ~ ~ ~ o I I  , / ' I , o I ~ I  O ~ I C - ; ? I ~ / I  0 7 '  / I C I / ~ - ; ~ I C / I  ~I~(I,,,v.- 

Press ortler II;IS 11ee11 given I'or sheet 34 9 :rmI thc  colorlr _vuitles o l  sheet 
43 D I~:l\fe I~cerr asliell f o r :  t l ~ e  fair tlr;r\villg ol' Ci sheets is itr Irantl ;urd 
t11;1t of 3 s l ~ e e t ~  of \vlricll the conlponer~t ot~c.-inrl~ or 11nll'-inrh sheets 11:rd 
I ~ e r r ~  ptil,lisl~e~l, is not  ye t  c o ~ r ~ m e ~ r c e ~ l .  

12 xheet.; (hill :~11(1 outline) of the T n r c o - P e r s i i ~ ~ ~  Frontier  were ;I ISO 
fair ( l m n ~ ~  thix year in tlliu I)r,i\vi~rg Ollicc. 

90. No. 4 D r a w i n g  O f f l c e  ( S o u t h e r n  Ci rc le ) . -Dur i t r~  tlre 

puhlic:~tion. At the end or the year e\.ery sheet, the Rrlrvey of whiclr 
was cornplote(l ~ l n r i n g  previous years, Irud lleeu submitted. 

I11rll'-i~rrl~, sltcrts c0)1111i,larl , ~ I , I I I I L  o11r,-i11('11 ~raicj,.v.--ll sheets were drawn 

aotl .sul)t~~itte(l for  ptll~lication. A t  the end of the  yeur 7 sheets were in 
hi~ntl :ln11 46 sllcetn, of which the  cotl~ponent  one-inch sheets h;td Ileen 
pnl~lislrc.(l, h:~tl not I~een co111111e11cetl. 

()PL(LI.~cI.- I'?IcII . ~ I C E I Y  C O I I ~ ) I ~ ~ C I I  j1.0111 011~-  inch (IT I~(~!f-i?tcI/ l~lmp.s.-One 
uheet wns rlrawn and subrnittetl for puhl ic~~t ion .  At the  end of t h e  year  
8 ~ h e e t ~  were in hand and 3 slreets, of which the  component one-inch or  
half-inch sheeta h:id been published, had not  Imen commenced. 

Six prelill~in:rry one-inch sheetn were rerlrnwn and subn~ittecl for  
pul)lic:ltion. 



Tlrc colouring, examination, &c. of 78 proof6 mrl the hill s h n t l i ~ ~ ~  of 

51 sheets were uirrlertalren. 

A ntiml,cr of pupils were instructcrl ill rlrawing. Considerable ;~s.;ist;~nce 

w r u  given to p:~rties to en:~l,le the111 to colnplete their rlrawiug (luring the 

recess seiIson. 

The Photo.-Ziuco. Sectiou undertook the photogrnpl~ic and zincographic 

work recluirecl in the circle. 10 soldier surveyors, kc .  were put througl~ :L 

course of trnining. 

91. No. 5 Drawing O f i c e  ( Eastern C i r c l e  ).-lhriug tile year 
43 one-inch sheets irncl ti half-inch sl~eets previously surveyed and tlran~n 

by parties were dealt with; all of the clue-inch sheets and one of the 
hall'-inch sheets were examined and subu~itted for publication. I n  

atldition to  the al,o\e I one-inch sheet Xo. 79 ;; was cotrrpiled froul 

settlell~ent surveys aud submitted for publication together with 1  one-inch 
sheet which was in arrears from last year. 

Proofs of 42 sheets were receiverl and 39 were exn~ninetl ant1 H C I I ~  to 

press. 
At the enrl of the year every sheet, the survey of which was conlpleted 

during previous years, had been suhulitted. 

Htrij- in011 shcczts co?~jpilrtl from one-inell, mccl~s.-During the year G 
sheets have been fair drawn and 1 sheet submitted for publication leaving 
29 sheets in hand of which 20 are nearing completion. 

Qur~~ te r - inch  sl~cets co~npiletl .f~om. one-inch o r  hn{f-inclr ?nal,s.- 
During the year the rlrawing of 6 sheets  ha^ been completed while 2 sheets 

have heen submittetl for publication, 5 sheets are under examination and 
will be s~ihnritted ~ h o r t l y  anrl the clramiug of 17 sheets is nearing 
completion. Two proofs have been receiverl for colouration, &c., of which 
one has heen sent to press together with two proofs of previous years. 

One rlegree ~ h e e t  (94 G),  a large portion of which was surveyetl on 
the quarter-iuch ~c;lle, has been fair nrapp,?rl, is now r~nder  exnmination and 
will he suhmitterl for pnl)lication shortly. 

Three r l e ~ e e  triangr~lirtion chnrts have Ileen esanlined and snl,rrlittetl 
to  the Superinte~rdent O F  the Triyononletrical Survey. 

QZ,  No. 6 ( S i m l a )  Drawing 0fBce.-As (luring the previous 
year this office was organized in 2  sections. 

The Am~1.y Sect,io,)i has dealt with the prepari~tion and reprotluctio~~ of 

maps anrl plans for the use of the Arlrly in India while the Sv,r~.e?j 

Section has been enrployed on the preparation of tmna-frontier maps on 
the one-lllillionth, cluarter-inch and Ilnlf-inch scales. 

Most of the work of the ~ S t c r u c ! ~  Scctioqa has convisted in redr;la,ing in 
~nodern  style. and son~etimes to  :I reduced ~ c a l e ,  the l~rsps already 

existing, with the incorporation of such ;~dilitionsl information of recent 
qlate as may have been available. 

93. Bihar and Orissa Drawing OfBce.--(A~~~pevitd Slnn~l( t~ .~E 
. ~ ~ C I ] ) ~ ' ; H ( /  Section). Owing to the rei~roval of the B i h ~ r  :~nd  O ~ ~ R R : I  
I)ra\ving Ofire to P:~tna the 1111pr~riaI 3f;lppiilg Svction wils pl:rce~l unclc:r 

the  rlil.ection of the 1)irector of Surveys, Hengal and A~saiir: fro111 1st 
October 1914. The office ~ n h ~ ~ ~ i t t e ~ l  the fair urapping for pul)licatiou of 

48 preli i~~in~rry onc-inch ~lleetn of Biher and O r i s ~ a  covering an area of 
1 1 , 2 i i  8llrl;lre 111ile8 appertaining to the following rlistricts :-- 

Monghjrr, S b i h i l ~ ~ t l ,  Patna, Gayi, Palaurau, Haznril)igl~, Rinchi, 
Mfinbhi~ni sncl Siughhhiim. 



Four other crheets have ;~ lso  been cun~pltltefl ;urrl will r l~or t ly  I)e sent 
for pub1ic:ltion; 39 ~ h e e t s  are in Il:lnd and 12 sheets oC the Province 
remain to he compiletl. 

For Bengal :1 ~l iee ts  are ne:~rly redcly :1n11 :i(i sheets arc in hand. 

An experiment was made to  colnpile n sheet l'ro~n carlastral dctnil .IS 

mapped on the four-inch Thana maps; it is l~oped that the experi~r~c,nt 
will be ~uccessful and that it will lead to the reduction of arrears. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

gq. Northern Circle.-T/LC I'~LI!~(//J Riverai~t Defachn~ent of the 

NortllerIl c,ircle was euc\naively elllployell :18 in previous years on  locHI 

snrlreys in the  Puqjnlr. The tletail of the work i s  shown on  page 16. 
l\To. 20 IJlo-t!l (C/orfot tn~~lt t) . -ThiS Party contin~ied the  detail survey 

of the C;lntonll~ents sho\vn on  page 13.  
S;ltblr, Slc~-r.r,,t, D ~ t ( t ~ l t t i ~ ~ ~ ) t  continued its survey work in the Silnla 

~ ~ ~ ~ ~ i ~ i ~ a l i t y ,  for ( let ;~i ls  see plges I 6  an11 17. 
7.11~ I\' / tcf,~cc~~-Lr!ll~rc~-i,  b o l ~ ~ t l n r ! ~  between the  Puqjab and Baluchistin 

was demarcate11 I)J' Captain R .  Foster. I . A . ,  of  NO. 4 Party a t  a cost of 
Rs. 1.:;1(;-11-:: which \r;rs p;~iil For in erluol s11:lres hy  the  two Govern- 

ments concerne(1. 
95. Eastern Circle.-Lieut.-Colonel C'richton, r.1.s.: wrote a ~ 0 , ~ ~ -  

prehensivt, note on  the nul!ject of Revenue Stlrveys for the  informu- 
tion "f the Clrincse ( : o \ . e r n ~ ~ ~ e n t  who ;Ire conte~nplat ing tho introduction 

of LaI I~ l  Se t t le l~~er r t  ;1n11 Surveys on  ;I ~nodorn  bilsis in their country. 
96. General. --Two Proviucial officers h;l\.e I)een lent to  tile 

Bonl\)ay C:overn~~~ent for the  Bl,ttabrc!l City ~qtcrvc!!~. 
V;lrious Fu~*r,sl S t ~ ~ * ~ * r , t l s  ;~n t l  forest 111;1ps were carried ou t  as  usual for 

the Forest I )e lwr t l~~cl l t  : 1'01. rlct;~ils see p:rges I:!, 14 ant1 37. 
A port io~l  of the ,\'~,~~/i/-Pi/ih/!il !~oun/lr~,r.!l has I ~ e e n  re-aligned anll 

surveyecl 11)- ;I ( l c tach lne~~t ,  the (letail9 oE the work ;ire a t  pages 2:i and 24, 

97. Map Publication Of3ces.-l)11ring the  year nunlerous In;lpa, 
all11 illu?;tr;~tions were rcprorlncc~l for 111;lny (:overnment tlepnrtmentn 

ofiices. less t l l ;~n h;~lf of the n-orlc oS tho T'hoto.-Litllo. Office hein% 
;t pnrelg ~ l c p a r t ~ ~ ~ e n t a l  ~ l a t u r e .  'I'he rel)rotluctiotl oC such work call be 

ilndert;~lcel~ \rithont intc.rferi~~: wit11 the nor111al work of thc rlepnrtnlent 
long :IS t l ~ e  I I I : I ~ ) ~ .  k c  :Ire s l l l l l~~i t tc~ l  in ;I st,:ltt> s ~ ~ i t : ~ l ) l e  lor rcprorlaction 

nn(l (10 11ot r t t ~ ~ u i r r  to  Ire rctlr:l\vn. 
St,. I (Hcatl (Jnarter)  l)r:\\viug Office ]>rv)x~recl a~liongst  others tllc 

E;~aseill ;ln,l ~ [ P I I Z ~ I I ~ ~ I  I I I ~ I ~ S  1'01. 1)istrict ( : az~t tcers ,  Postal lrlnps of Heng;ll, 

i \ s u a ~ ~ ~ .  ; ~ n , l  I3ili~r ; ~ n ~ l  Ori~nil. ' r e leg~i lp l~  :tnd R;~iI\v;ly 1n;lpn For Inilia, 
well ;IS never;ll Ill;lnlabuvre I I I ; I ~ I S  : ;I conni~ler;~lrle nultllrer of (:onllllissioll 
forllls anrl ( 'cr t i t i r .~tes were ; I ~ H O  eugr;lve~l. 

98. Mathematical I n 8 t ~ m e n t  Offlee.--Sinct? tho outl,renk 
w;lr this office 113s 11ntlcrt:lken tho ~~~nl~nl ' ac tnrc!  of many 9-inch and :<-incll 

heliograpll* (444).  Tt h ; ~ s  :118o i~uuell :lnd repairell rn:lny othcr ~ ~ ~ i l i t : ~ ~ ~  
ins t ruu l~nt .  such ; I N  telaxcope*. l ~ i n o c u l ; ~ r ~ ,  rilngetinrlers, k c .  Overtime hnH 
heen morkr,nl to the cstrttlne lilllit that  the ~ o r k n l e n  co~ilrl stant]. ilnd a 

c e r t ; ~ i ~ ~  :~~arount  of  civil tvork has hcr!n ~ c t  i~nirle in nrrler to  nlect the 

deur;lnrls I ~ I ~ I C I C  11y 1Iilit;lry 1)epartrncnts. 
T l ~ e  otbcc as usual nrlpplie~l fill11 repi~irell ins t r lunent~  for every 

(:overnlnent depi~rtnrent in Indii~.  

99. Dehra Dun Offlces.-l)llrin_v the year :I Iurge nulllbcr 

rllapg, k c . ,  were reprorlncell for  other (iovernnlent departments anrl otfrres 
while the  ( 'ou~puting Clflicc ;~Isn conlplie~l wit11 rerlui~itions for datil. 





LIST OF INDEX MAPS. 

1. JIorle~u su~.ve)-s i~nd publication, Northern Circk~. 

-. ,, ., ,, , Sonthem ,, 
3. ,, ,. ., ,, E~isterrl ,, 
4.  Pnhlication of niotlern one-inch arrics. Northern Circle. 
4. . ,, ,, ,, Southern Circlv. 
(;, ,, ., ,, ,, Enstcrn .. 

provision:rl c d i t i o ~ ~ s  of one-inch sc~ies.  Norther11 Circle 
S. , Enntc-nl ., 
9. 111oder11 hall'-ir~cll series for 1ndi:r. 

10. ., quarter-inch ,, 

11. ' Indict and Adjnornt Conntries ' serian, scalv ,,ocl~-Jio . 
1'2. , ,, Indian sl~tcts o f  " I,n Ci:irtt, Internnliunnlo dn ~nondr." so~ilv -- I- - . 

I ,000,UOll 

1.1. l 'rog~.~.ss id thr Ol.e:ct. Trigonom~~trirul F411rvt.y 
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