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NOTICE. 

Maps published by the Survey of India can be obtained from 
the Map Record and Issue OBce, 13, Wood Street, Calcutta. 

1. TOPOGRAPHICAT, MAPS are published on th~b sc:~les of  4 
~111.6s T I I  1 ISCEI. 2 MILES 'ro 1 ISCH :\XI) 1 nfrfx TO I I?;CII:- 

((I)  ' ~ I I O S E  ~ l i ~ \ . E \ ' E l l  AFTEN 190.5 are printell in colours. in hheets 

2:; I S C I I I ~ S  x 19 IXCHES, price OSIC RUPEE per copy. 
(I,) 'I'I~osF; SUI:VEYEII I ~ I I I O I I  TO 1905 are printed in I,l;~ck c~nly or 

in 1rl;rcli \vith hills ill 11rotv11, in sheets 40 I X C I I E S  X .)i ISCIIES, pricc 
HI-. 1-s-(I  copy. 

(c.1 4 1nile3 to 1 inch Inaps ;ire priutcql in two e~litiona, ~ l i : . ,  

L . \ r e u r ; ~ ~  a ~ r d  P ~ ~ , I ~ ~ I c A I . ,  as (lescrihed in para. 4: except tlroxe f r o ~ ~ r  old 
surveys. \\.hich ;Ire printcvl in I)lack and styled Plrovrsros~i.. price OSE 
RIIPEE pvr copy. 

2. GEOGRAPHICAL MAPS arc also ol,t:ri~~ahle as follo~\,s:- 
(,,) SOI:.I.HF:I<S ASIA SISI~IES,  sci~le 1:2,OU0,000 or  ue;uly 3'3 miles 

to I incll, in LIVEIIIZI) an11 Por.~,rrc..\r. editions, as  descri l~e~l  in para. 4, 
size ::(i inchus x 24 inchrs, p~ictx Hs. 2 per copy. 

(1 , )  I s n ~ \  a ~ r r  AIIJ.\~.F;S.I> ( 'nl~s ' I '~lEs,  scale 1:1,000,000 or  nearly 16 
111ile5 to 1 inclr. in ~ , I Y F R E I I  ant1 POI,ITIC.\T, editious. ancl fro111 olil 
s1wveJ.s :IS P ~ c o v r s r o s . ~ ~ ,  I s s r i ~ s .  nizr ?:i rsrHRs x 19 ISCHF:~. price ONE 
ltr,191:1: per col1y. 

( v )  I X ~ I ~ I ~ : I I N A . I . I ~ S A I .  h l ~ 1 8  OF INDIA. scale 1:1,000,000 or uearly 16 
~uileh tn 1 inch, in LA\-I.:I:EI) erlitio~l (without shading of hills), size 30 
inchcs x 26 inchcri. price ONE RWEF: per copy. 

( , I )  GESI:I:.~I. MAPS 01.. ISIIIA. sc:rle 32 ~iiiles to 1 inch, in sets of 
12 slleets. r*;rcl~ .;hret 2.5 inches x 32 inches, iu LAYERED and Por.r,rrc'a~ 
(n.itl~ont lrillsl erlitions. price Rs. 12 per set. Maps of India on various 
snrnller sci~les an11 ~~riscell:i~leor~s special lnaps illustr:lting Railw:~ys, etc., 
are ;~lso a\-ail;ible. 

3. ICIISCIZLLASEOTTS 111sps ;Ire ;~lso pnl~lished as helow:- 
( ( 1 )  PIIO\.IS~.J .AI.  Mal~s. on scales 16 miles and 32 miles to 1 inch. 
(b) I)IS.I~I:IC'I~ blhl's. on scales 4 ~rliles ant1 S miles to 1 inch. 
(c) ('AS.I.OS>II,:X.I.   is^ ' ~ I I \ V S  M.41'~ ANI) ~ . I ' H E I ~  MISCET.I.~INEOUS MAPS, 

( ( I )  I'o~~rts.~' 31.\lps o l , t ;~ i~ l ;~ l~ le  only fro111 the OBFICEI: I N  CIIARGE, 

POR~<S'~ i\l.\l3 OVFICI:, ] ) E I I R ~ \  J)~'s. 
4. 'L'lrr styles of printiug ol' 4 uriles to one inch and Geograplri- 

cal uraps ;Ire us follo\\~s:-- 
(CL) L A Y E I ~ E I I  E I ) I ~ ' ~ ~ S ,  printed in colours with contours an11 graduated 

I:~yer tiuts to shorn- nltitucles, all11 shil~ling to eu~phasize the hills. (Colour 
rihantls  long 11loarr(laries e:rn~iot be a~lded  to  this edition.) 

(b) l'o1.r.11~~1. 151)1.1'10X. printt.d in colours with colour r i l~ i ln~ls  along 
I~ouu(l;~ric~s. contours tcl she\\- i~ltitutles null shading to empliasize hills. 

(c) I ' I ~ I ~ \ - I S I O S A I .  I~sL-IS,  geuel.:iIIy printeil in block or black with hills 
in bro\v11. (.'~IoIII. rih;rn(ls ;rloug 1round;lries :>re atl(lec1 IIJ. 11:lud \vhen 
~.e(luire(l ; ~ t  ; I II  cxtr :~ cost ol' :! :Innas per sheet. 

5. MAl' iIA'I'ALO(;ITES call Irc obt:iined a t  USE HITI'EE pel. copy. 
6. Rli~ps can be 111011utetl on cloth and Fol(lr(l or u ~ o u ~ ~ t e t l  on rollers 

I'or Iranging, etc., nt n small extra charge. 
7. bI:~l)s ap1rove1l for  issue to U o v e r u m e ~ ~ t  Othci;~ls on tlie 1'ITI;LI(! 

SEItl,'ICI< ;Ire supplied on BOOK UENIZ'. 
Indent forms and rulcs governing this slrpply c:ln be ol,tni~lc(l on 

al~plicatiorr. 
All other issues 'of printed 111aps arc mn(lc o ~ r  c : ~ s l ~  pay~urmt t,r by 

V. 1'. 1'. (';rsl~ paylnents may Ile ~nacle 1 y  Money Order. o r  by ~ ~ ~ ~ r r o s s e d  
clleqaes (r~snal conrr~~ission c l~ :~rges  he in^ i~~l ( led  to cl~cc~oes on 13;i1rks out- 
si(lv C' i~lc~~tta) .  (;IYJ.SS(!(~ c / ~ e ~ u e s ,  Htc~c(lis rc.r~(l R I , ~ c ~ ~ J ~ s  f0.v pn?/mc?cts into 
T~ecinimir~.~ crtr,not Or crcceptetl. 

Postngc, packing and V. P. P. charges are extra. 
n. T I I E  MAP RECORD NAND ISSUE OFFICE will be glad to  give, free 

of cl~arge,  any further information. 
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GENERAL REPORT, 

From 1st October 1918 

To 30th September 1919. 

PART 1.-GENERAL REMARKS. 

1. The maiu parts of this report, as shown in the " Contents" ou 
the opposite page, arc l'cr,r.l O--1Vw1.k o j  Field Pct,rfies, &c., snmtnarising 
tlre operations ol' the tielll parties, grouped nnder appropriate beadings; 
and IJa'rcl-1 3-Otfice 12'ovk, \\~11icl1 gives :I brief account of the  year'^ progress 
in the 11e:trl-qu:~rteru ;11111 other officeu. Fuller details of these operations 
are Ileiug polllished in \'olunle XI\' of tlie "Records ol' thw Survey of 
Indin." 

2. An a l~s t~ .ac t  showin:: the p t q r e s s  oS the topograpllicel prograulula 
;~ssi,vnecl to the d e p a r t ~ i i e ~ ~ t  ill 190.5, u ~ u y  be I'ouud ill Talde 11 on  

page 10. Fro111 this it will I I ~  seen tlt:~t the out-turn of topogt;tpliic:~l survey 
(luring tlie cur~,cnt  ye;)!. I\.:I~ 1:1.94?(* square miles ; ; ~ u d  tll;tt t h i ~  11riogs 
the total progres.; since I!W5 to .510,:110 square tnilcs, Ir:~viny 'l,:i11,290 
scluare luiles still t,o Ile ~ l o n r  

3. The first Index rll;lp, a t  the end of the report ,  sltows the 
progress of illis topograpl~ir ;~l  programme both in survey and iu publication 
in the three circles, while tl~c: remaining seven indexes sl~o\v the progress in 

publication of the various series of maps appertaining to  tlie scheme, and 
also the tl~ain frau~ework ol  t r ia~~gulntion on which the survey of India 
is Ix~sed. 

4. Table I\' on piige 29 g i \ w  n list of tlie uew puhlicstious o l  the 
Calcut)tu Oflice8 c l u r i ~ ~ g  the year. A coulplete list of depart~rreutal publica- 
tions, ;~p:lrt l ' ro t~~  rn:lps. m:l). he I'oaud in the annual "Records of tlte 

Survey or Iul l i i~";  and lists 01' new Liiaps are published tlu:trterly by the 
~ l ~ p n r t t n e n t .  as well a s  it1 tlte ~ ~ ~ o l i t l l l y  L ' N ~ t e ~  of the Survey of India." 

5 .  I'rogrcsh in the Trignnotnetrical Survey call only be assessed by n 
study ol' the " liecords oS the Survey ol' India " nncl the special pliblicatious 
issoe~l : ~ t  l l c l l r ;~  Iliin 'I'lte ({etlcral Report can attempt little more tball 

:I I~ricf : ~ l ~ n t r ; ~ c t  ol' the lorcllr and n;~t,nre or the diflerent operations. 



6. The 
(a) 

following events are notified :- 
Nine I~nlierinl Off icer~  and tise Provincial Otticers have reverted 

from teln1,orary military (lotg. The avnill~hle strength waH 
not, I~owever, increauetl, owing to the necessity of granting 
long tlererred leavc. 

Owing to the  slrortuge of otlicers the Held work of the whole 
cleparturent was again cou~ider : l l> l~  curti~iled. 

The Survey party uutler an Iu~perinl ORcer (Deputy Director 
of Surveys, Mesopoti~~r~iau Expeditionary Force) which 
sccourpauic~l the tieltl-Curce in hlesopotau~ia continued 
survey operations there. 

The Survey ~letacl~luent  in cl~arye of ;I Provincial Officer 
w11ic.h was enrployecl on service with the Salonik;~ force 
rctnrnetl to  1nlli;l on completion of its work, and was 
disbanlled. 

The  Survey c le tnc l~ l~~ent  under a Provincial Officer which was 
despatclletl to  12t1st ASrici~ I'trr gluty wit11 Field .Survey 
units or l<oy:~l Engincern, returner1 to  India on  comple- 
tion of work, aurl \\.as ~ l i s l ~ ~ ~ u ~ l e ~ l .  

A Survey party under an 1111peri;1l ORcer was sent to  East 
I'ersia in Octol~er 101S. to c : m y  out  survey operations 
with the East l'ersiil Cordon 170rce. The mqjority of 
this party returnell to 111(lia in June  1919. leaving behind 
a small portion of its personuel l'rolrr \vl~ich a ~ e p a r a t e  
de t :~chl~ len t  was I'oru~e(l iul~ler :I Provinci;rl Officer to 
co~l~ple te  snch ax t r i~  survey nvorli :IS might he found to 
he reljuired l,y the milit;~ry ;~nthorit,ies. 

A Survey cletachn~ant unr11.r a Provincial Officer was des- 
putcbed to  carry out  survey o l > e r : ~ t i o ~ ~ s  in the neighbonr- 
hood of Bashire (Persia). 

A Survey party under ; I I ~  Il~rpurial Officer was sent to 
Pe~hBwnr lor duty with the forces operating againnt 
the Afghins. 

A Survey ,letachnrent untler a Provinci:~l Officer was sent to 

Quetta for duty with t l ~ e  forces operating against the 
Afghans. 

A Survey tletachment under a Provincial Officer was formed 
for  duty wit11 thc Reki Punitive Force. 

Lieut.-&lleral Sir \I1. R. Ivla~~xhall. K.C.D., IC.C.S.l., command- 

ing-in-Clriet', Maeopot:r~~~ian E ~ ~ ~ e ~ l i t i o n a r y  Force, in his 
despatch (later1 the 1st Oct.olrer 1918 wrote as follows :- 

liSurr.eys ao(l the Map Cornpilation Section have i~lways risen 
" to the occasion, at111 bt~ve continued t o  produce a 

large output of ;~t lu~irahle work ". 
A colnpetitivt* osarr~ination for :~i~tr~isrcion to  the k'rovinci:~l 

Service wn8 he111 in 5111~- 1919. There wcre :iO can- 
llillaten ror the five vac:mcies, wl~ich Irere tluly fillerl. 

Recruitlneot for  the lJppcr S n l r o r ~ l i o ~ ~ t r  Service has been re- 
openetl, nud 7 p r o l ~ a t i o ~ ~ e r n  \\-erl3 noulinate(1 hy the 
Surveyor General in S e l ~ t e n ~ h e l  191 9. 

The total nu11111er of maps isliur~l continues to  show en 
iucreoPe (Iue in part to  th r  operi~tronu on the Nortlr-Went 
Frollticr. T!le stearly i11cren.e of iarrues of ulaps to privat,e 
ind iv i r lua l~  i s  : I I ~ O  noticeirble irntl very sntisfactory. 

There hacl been n nlarked incre:~un (luring the l:lst fcw yeam 
in tile rlolllan,l For survtbyu 011 large ticales other than lor  

orclinary topographical pUrpORen. 



I I .-AT)hITlrilSTltt\'~ION AN1) PERSONNEL. 
7. Tllr- .lctual cout of the rlepartl~lent for the tinanci:~l year ending 

31st March 1919 .lnrl of the two previous years is shown 1)elow:- 

I 

l ! I l - I  I I ! - I  191819 , I~EMAHKP. 
I I - -- I 

1 n* i 1,. 1 ns. I 

8. ('olonel Sir S .  (i, I3urr:tr(l. I<,c.s. I. ,  I I .E , ,  I ~ . ~ < . s . ,  a r lu~i~~is te red  the  
de],:~rt,tuent up  to 15 th  iIl:~rch 191!), except For : I  mo~r th  (luring which Ire 

was on 1ei1i.a: Colonel Sir (:. P. Lenor-(.:onyngIim, Kt., I<.E., F. l l .S . ,  

officiating I'or Irim. Colonel C. ti. I). Hyrler, P.I.E.. D.s.o., I ~ . E . ,  ; ~ d m i u i ~ t e r e d  

the departlncnt for tlre t , e ~ ~ ~ ; ~ i n ~ l c r  or the year. 
9. 111 t l ~ e  I l~~pcr ia l  Service (lolc~uel Sir S. (:. Rarri~rrl, Ii.c.S.I., Ii.E., 

F.It.S., retirecl ; Liet1ten:1nt-C:oIor181 F. P. Nos\vortlty, D.s.o., ar.cr., n . ~ . ,  mas 

trauslerrell l ,eru~anently to  ~~rilit:lry rlllty. The nnml~er ol' Imperial O6cers  
reul;lil~ing tel~~por;lrily on ~11ilit;u.y duty OII account of the war at  the end 
of the Survcy year is 1.'. Colonel R. A .  \Vanhope. c.B.. c.J~.G., c.I .E. ,  R.E., 
(Retired), v a c ; ~ t e ~ l  liis t e l ~ ~ p o r n r y  : ~ p p o i l i t ~ ~ ~ e n t  ill tlie departlnellt. 

C:om~~~iss;~r.y i111r1 Ronosnry Major C. .J. . \ r l~ery ,  a1.n.E.. OWcer in 
charge No. G; J ) r ;~~vi l~g  Ofice (Sitnla), 11;~s beru retainer1 in the scrvice 
;liter tlie :IXe of 55 years. Mr. H. G. S;~lmoud, late a.,\.r., lrns been 
clcputerl to this rlep:~rtmt:l~t to :mist  in esperiureut~ in producing maps 
from ;reroplnne photographs. 

In  the P~~oviucial Service Mr. P. R. Anrlersoll (lie11 : Captain Ii'. P 
Hales, I . A . R . o . ,  ;~ l so  d ic~l  while 011 active service in Persia. 3Ir. Syed 
Anlarl Hosscin, Rh:ur B:111:1rlur; anrl Mr. J. A. '1'. Hnrldock, the latter of 
wlronr 1ras elnployetl under tlre Goverlllncnt of Burma, ret.irerl ; Mr. 
T. W. Habonau was di~lt~ir ;sed.  Mr. B. M. Berrill has rcvertetl from 
(1eput:~tion under the Governu~cnt of Bon~hay.  The rlourber of officers of 
the Provincial Service on rleout:~tion to milittlry i1ut.y a t  the end of t,he 
Survey year is 9. 

I n  the Upper Suhonlinatr  -Service two o7cer.s retirecl, one of whom, 
Mr. IJal Singh, Rni 13nlr;rtlnr, \\,as later re-t  rrployell ; one officer was 
trt~nsforred to foreign service under thc Civil Cou~misliioner, B : ~ g l ~ ( l ~ d ;  
one was confirn~ed :rut1 three prou~otions were  lade into thifi 
service fro111 t l ~ c  Lower SuborJiuate Service. 

The total strcngth of the  tlepartu~ent a t  the close of the  Survey year 
was 44 t 11nperia.l Oficcrs, 109: Provincial Officers and 52 Upper Subor- 
dinntes 1)euides specialiste, clerka, lower subordinates and menials. 

10. A Speci:ll Rnr~n:~ ,  Forest Survey Par ty  and ;L Sirul:~ Survey 
Detaclrnlent were formetl ilurin:: thc year in addition t;o che field service 
partice or  rlet:~chrnents 11lre;ldy urentioned. 

Tha Plin,jah Rivernin l>cta.clr~r~ent war; raised to  the s t ; ~ t n ~  or ;r 

Survey P ;~r ty .  
- -  . - -  

t I n r l u d i ~ ~ g  12 <~IRecrr ~a tc~nporury rltilitary duty. 
f l ~ ~ e l ~ l d i ~ l g  !I olticc*rs on tc~,tpornry a~ilitory rloty, bnt rrclading otliecns re-employed tillrl  on deputation 

t c l  Loail Governments. ! 1 



4 GENERAL.-ADMINISTRATION AND PERSONNEL.  j 

11. The Following Honours were conferred on  menrber~ OF the 
dep~lrtment during the year :- 

Ki~i.glrlhootl.- Colonel (4. P. Lenos-Conynghanr, r r .~ . ,  F.R.S. 

Con~,pcr,>~ions of thr Dis- M;!jor li. H. Thomas, 1t.p:. 

ti~rfjtcishetl Se~wicr E/la.jor H.  J. Couchmsn, M.c.: R.E.* 
Orcf r I.. - Major J . ,  I). Campbell, R.E. 

Gon~n~tritde,~. qt' t l ~ e  Order. blr. 'l'. A. Ferrier. Officer in charge. Matbe- 
of t1r.e H,r.if.ish. E n ~ p i ~ r . -  ~naticsl Ins t run~ent  Office. 

O f i e ~ ? , c  of thr 01'de.r of' Brevet,-Lieut.-Colont~l C. P. Gunter, ILK.* 
the l i~~it is lr  En~pi7. t . -  hli!jor hl. O'C:. 'randy. D.s.o., H.E. 

Mrn>Irr,rn of tlrr: O ~ d r l ,  (!t' Mr. . I .  McCri~h-en. Extra A ~ s i s t ; ~ n t  Superin- 
thr, Rri,tish E n ~ p i . r ~ . -  tendent.' 

311.. . - I\'. H. Strong. Extra Assiuti~nt Superin- 
tentlent. * 

The late Acting Cuptailr W. P. Hales, I.A.R.o., 
Ext r i~  Asaist:lnt Superintendent. 

Awcbr(lcd thr, Order o,f Brevet-Lielit.-Colonel C. BI. Browne, c . M . G . ,  

St. A n n ~ ,  2 n d  Class, II .S.II . .  H.F: 
1r1it11 S.coortls.- 

A w n r d ~ d  the Ol,do,. qt' Brevet-1.irnt.-('olo~rrl H .  Wood, I{.E.' 

t1r.r CVII~IP Eaglr, 4th 
C1nss.- 

Pronzolrd lo Brevet- hl;!jut I{. H .  Phillinlore, I).!+.()., I<.K. 
Lirtcleizcc.?~t-Coloiae1.- M;~,jol. S. Lf'. S. Hnmilton, D.s.o. ,  ILE. 

Pron~otr>(l  to Rrrvet- ( ' :~pt;r i l~ C. C:. Lewis, I{.&. 

bfo , ju~. -  
Yentioi~crl  6 r 1  rles)~cctclres.- ('vlonel C. H.  I) .  Rytler, c . I . E . .  ~) .s .o . .  I:.E. 

I , ieute~~a~~t , -C;olor~l~I  G. A .  Beazeley, I).S.O., R.E., 

( third tillre). 
Krel-at-1,ieut.-(:ol(~~~el H. LVooll, I I .E. .  (third 

tiuw ). 
hl:!jor H.  BlcC'. ('owie. I:.P:. 
M+or F;. 'r. Rich. c. I.E.. I:.E. 

hl:!jor >I. O'C'. Ti~nrly. I).s.o., R.  s.. (second tin~e). 
RInjor R .  H. T h o u ~ a ~ .  n.s.o., R.E.  
Hrevet-1,ieut.-Colonel 1I. H. Philliulore. D.s.o., 

I:.E.. (twice tluring the year. once in 1916, 

;~ltogether tllrice). 
bl;~,jor hl. S .  bl:~cLeoll. I).s.o., M.c., K,E., 

(scrol~ll tinle). 
Major H . I .  Conrlinrao. M . I .  .. R.E.. (xecond tinie).' 
JI;r,jnr .I. 1 ) .  C:IIII~I)CII. I:. K . *  

T.ienten;~nt-Cnloncl F. 1'. Nn~worthy.  I) .s .~I . ,  
h1.1, . 11.1c.. ( twic.~ 1111ring the ycS;~l.. alto:ether 
~ i x  hil~~en). 

'1'. ( :apt;~in H .  I!  S i l ~ ~ r ~ n s .  E s t r ; ~  Assi~tilnt 
Suprrintenrlel~t. 

Mr. I). I < .  l < c ~ ~ n i c k .  lj;xtr;~ A w i s t : ~ ~ ~  t S11perinte11~ 
nlollt 

I l r  i\. . I .  I+oc,tl~. Kxtr:~ Assisl:~nt Superill 
t c n t l ~ t ~ t .  (seconll ti111e). 



Jfcntio?~ed i n  tlespatches Blr. 17. R. \':rnrlyke, ;\.lana,oer, IJitho. Section, 

(co~ttd.) .-  Photo.-J,itho. Ofice, Calcutta. 
JIr. .~;IITIII:L Prosad, 1t.s.. S111)-Assistant Super- 

intar~tlent. 
Mr. Ha~nirl Gu1, K.s . ,  Sob-As~istal l t  Superin- 

te~rrlent, (xeconrl tiwo). 
Mr. . Annad;, Prntiad Ghosh, Sub-Amistaut 

Y ~ ~ p e r i n t e ~ ~ ~ l e ~ i t .  
Mr. 1,;~ltan Khan, r.o.s.nr., Sub-Assistant Super- 

il~tanderrt, (third time). 
Mr. Abclul Lntif Khan, Sub-Assistant Super- 

int,en~lent. 
Surveyor l lul iamn~ad Nasir Khan. 

Title of If/trcn Balr.adzrr.- Mr. A ~ n ~ a t - n l l a h  Khan, K.s., Extra Assistant 
Sul~erintonrlent. 

Title o j  Rr~i B ( ~ ~ L ( L ~ I L T . -  Mr. C:il.indl.:~ Nilfll M u k l ~ e j i ,  ILS., Head Clerk, 
Bl;~t,heu~;rtic:rl Instrulnent Office, Calcutta. 

Title of Iil~nll Sal~i6.- MI.. Hnrnicl Gul, Soh-Assistant Superintendent,. 
Title of Rai Sahib.- Mr. N:mak C l ~ a n d  Puri, B.A. ,  Sub-Assistant 

Sllperin tenden t. 
Azuurded the I?zdi(~n Dis- Mr. L:lltan Khan, Sub-Assistant Superillten- 

tinguislled Service dent. 
Jleda1.- Surveyor ahul :~m liasul Iihan. 

S~lrveyor Muhamulad Abdul Azirn. 
Silvcr llledal f o ~  loq~g Serge:~nt F. J .  Weaver, (India Miscella~leouri 

aervice ant2 good C O I L -  list), Draftsman, No. F Drawing Office 
duct.- (Army Section). 

Services b~oug l~ t  to notice Lient.-Colonel H. 8. Turner, it.e., Superiuten- 
o f  the Govern?ne?at of dent, Map Publication, Calcutta. 
India.- Mr. T. A. Ferrier, c.B.E., Officer in charge, 

B.l:~tI~ematical Jnstrumcnt Ofice, Calcutta. 
Mr. S. 'Aroodhouse, Works Manager, Alathe- 

ulatical Iustruulel~t  Office, Calcotta. 
Mr. S .  Colo,.houu, Assistant Mitnager, Litho., 

Ph~to.-'.~cho. Office, Calcutta. 
12. The following table shows the distribution of officers during 

the year. The nilurea of oficers on  deput~' :?n to  Local Governments 

or military rluty or  absent on militar;- ,,u,y followed by leave through- 
out the yenr are omitted; the narnes of officers, other than oAicers in 
charge, on leave, militnry duty, o r  foreign service, during the greater 
part of the year a;e also omitted 



GENER4L. -A1)MINISTRATION AND PERSONNEL.  

TABLE I-DISPOSITION OF OFFICERS, 1918-19. J< 
Colollel Sir Si11ne.v G.  ll111.rilri1, K . ~ . S . I . ,  I~.Ic., P. I I .S . ,  to 3 .  

( l l evcrnls~ .  l!llii r111l from 5111 i r ~ ~ u n , ?  l o  15bi1 Yn1.r11 1911 
C o l o ~ ~ e l  S ir  Gerald P. l~r~~~~s-(.:ol~~~~gl~arn. lit,., ~ ~ . t r . ,  r . ~ t . >  (IENERAL OF INDIA- 1 O l l i r i i ~ l i ~ ~ e .  f n m ~  Bt.11 l)r,nnLei. ,918 to i l h  J ~ I I I I ; I I , ~  l!II! 
Colol~rl  i:. I T .  I ) .  Rydcr, c . I . E . ,  n.s.n.. 11.13 . from 16th AIILPCI 

1!)1!) (OHicintil~y to 15t,l1 S c p l c n ~ l ~ e r  lnl!)). 
l~,,peri,,I (!ficers. I'TOU;,,C;,~/ O f i c e  rs. [,'p,wr ~ S ~ ~ l ~ o r ~ i i ~ ~ ~ ~ t c ~ .  L o u w r  

Nt ib~vd inu tes .  Qc. 
Surveyor CSeneral's I.i~!nt.-C'olovwl : .  Alr:lrs, 1.A. ................................................................................. 

OWce. Vnptc~irt \V, I<. l'c.rr$, M.c., n.):. 

No. 6 Drawing 
OBce, Simla. 

Mesopotamian Sur- 
vey Party. 

East Africa Survey 
Detachment. 

Oolonrl  C. II. U .  I lyr lcr ,  c . I . E . ,  

,, J. >Iv('nrl~t-n. 1 l .n .~ .  
,, 11'. 11. I i i t v l w n  
,, *\. , I .  l i <~<, t l ,  
,, d.  C ' .  St. ('. I ' o l l r t t  
.. X;~rc.n<lnr N ; l t l ~  

(:l>t~rkr~.l,ott)., L.C.E. 
,, A. I* Nurplny 
Nr. A. .I. A. D n ~ k e ,  D.c.31. 

26 Dnrltsmcn, Bc. .......................................... 

Mr. I l a y n t  A l n l ~ a m ~ ~ ~ a ~ l .  K . S .  68 Sorvcprs, Co. 
,, Su~rak Clnuld L'uri, 

l l .> \ . ,  R.S. 
,, >Tunid (iul, IKS. 
,, Sntisln ('Inandm l lnker jee  
,, ;\~>n:td:~ l't:~-:id (;IK>sIL - 
,, I,:~lt%l, l<l,:,,,, 1 I> .S ,N,  
,, Abdu l  L a l i t  1iln:~a 

S U P E R I N ~ f $ ~ ~ ~ i ~ $ f  ~ i c , , t . - ~ o l o u e l  H n. nlrner. .... 
I m p c r i u !  f77irt-r~. I ' rou inc io l  (!ficers. Cjopw S' , rbord i~ r (~ l~s .  

Lnruer 
S~iburdi , ralrs,  @c. 

M~~ publication ....................................... Mr. At. G x s h t n L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Offlce, Calcutta. 

No, 1 Drawing A l l ~ j o r  0. 1%. B. T r ~ n c l m r d ,  R.K. N1.. 1'. \\-llliul~mt , 

Omce. Map Record ,, .JII~OOIIIO:L I'tilstld 

and Issue O5ce and ,, ztl>i,,:,"l, i;l,l,,,<l"r IIcve 
,, . \ s r n n t - ~ ~ l I : ~ l ~  K l n ~ n ,  K.11 

Engraving Omce, ,, I ' r i~ : )  x ~ t ~ t  s n r  
Calcutta. .. 1.. 13. b'its.Gil,bon 

P h o t o . - L i t h o .  3 I n j o r F . . I . r \ l . K i n g . R . ~  

Omce, Calcutta. ,, A. T I .  (;%%.yn, I 4 .  

,, ,\, .\ , l;,;,l,:,,,, 
., 'r. I?, l<l:cl,,~,, 
,, 11. 'l'. ll,,:l,es 
,. 11. I I .  1'. I l ~ ~ t t ~ r t i ~ l d  
,, J i y ~  I.R~ SILIIII.~~ 

Mathelnatical In- Alr. '1'. A Fcr r t r r ,  r R E. 

ument Omce, 
x t ta .  

L Ingal & Blhar h ~ r  I' S L T ~ B P . ~ ~ )  . Orlssa Drawin 
Jfice, (Imperi3 
;tandard Mapping 
3ection). 

SUPERINTENDENT, 1~ieut:Coloncl JG. A .  '1':t1~1l~,  n . ~ : . ,  n p  t,o 23th No\.c~nhrr. 1918. 
NORTHERN CIRCLE Licut.-Colonel R. T. Cri~ .I~ton,  ~.I.I;., I .A . ,  from :Jot11 No\-e111her 1918. 

Lo7ver 
.1 I , ~ ~ p c r i ( ! l  0.0icer I'rovineirrl 0,Oico.s. Ulqfer S ~ i b o r d i r t n t e a .  81rho,.rli,ratrs, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  I No, 3 Drawing M r .  .I. :\. l,r,.c~n;~n Alr. Im:~nn D i n  29 Survcyo~.~ ,  Cc. 

OEce, Mussoorie. 
,, K, 13, \V<.<t 
.. D. K ,  I:ennicl< 

... . .  

,; A. i ; r n l , : ~ n ~  

NO. 1 Party ,... R t .  -l~irnt..i 'olr,ncl A. I\. Alr. 11. 11. I!, l l i x ~ ~ l > y  
p,,,,,jnb ,,II,~ C,.,,rml J lc t la rc .  l).s.c~.. R.E. ,, G .  .l. S .  l ! : ~  

Irdtrt .  C n p t ~ i t ~  \V. 1':. 1 '~rry .  N.c., 1t.x. ,. I\. hl.  'l'ibl.ctt, Ir.C.E. ,, I f ,  C .  II,,T,~~IB 
,, (;. ,,I. Yor,,,;,,, 

....... ............... . . . . .  

I 
NO. 2 Party,, AFujor H. Foatrr, 1.1 M r .  II. 1'. I ) .  \Iw.tnn 
li,l,ll,ll I ' I . ~ ~ : A ~ ~ I . C * .  nrid ,, .l. ,\, 1,:,1\a>rt 

r),.lhi I ' r n ! . ~ , ~ c ~ .  ,, r)lllli ( ' I ~ : L ~ ~ ~ I  1'1~1.1 

......... ................................................ No, 3 Party, '\IT. 11. 11. I! I l : t l l l ly  

fI,,,t<.,l I'l.,>l~i,,<.,.~ rind ,. TI. 31. I:ovrill 

l'u #,,,#I#. ,, .I. II. . l ~ ~ l ~ , ~ ; o n  
.. . / l w ~ i t w ~ c l d i ~ l  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  
. . 

NO. 4 Party,. Licnt.-Colono.l R. .\. Tnndy, 
L:,,,l",l 1'1.01~ ,111 .,.1. 11.R.  

. . . .  . . . . . . .  ( ' l ~ u n i  l,:ll I<nlrur !?i St~~.rcyora, hc .  
N i ~ l w l d * l  I<lma 133 l ,or:~l  Ifevclll 

P~~LIF. 

I .. . . .  . . .  
,, B l c ~ ~ ~ ~ ~ n ! ~ ~ l s l i n  

River~in Survey .. &I,. \I:,>:, I I : , ?  I,,IV,, I:.%. ~ I V .  l'.t~xq lfxntn 
, , . ,  73 S u r v e y o ~ . ~ ,  k c .  

,, l l i , l , n  Ni~~..l\illt l l i t t t i r  

p::F ,, 1,nkil)utti I )n t t  J o ~ l t i  
, \:,<I,;, l)l,;,r <,I~<>"KL 

. . . . . .  . . . .  Survey De- n r ~ .  \v. 11. s l m r , ~ .  31.m Y.. 1 I Surv?yora, (kc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
snt, 

. . . .  Persia l A i ~ ~ u t . . C ~ ~ l ~ t u c ~ l  11. I,. ?ror~l,,~;,it. Air. I,. A .  'I.. l;rllny Air. iIlul~:tn~n~imrl I l n x n j ~ ~  K lmn 28 S~PVCYOI~, kc .  

1I.F. , E 11, \!'<,St ,, AIIIII:IIIII!II~I Illl'illll 
&Y. :, I, !vllli.tlc>- , SI,,lb l.:,l 

,;, I< 1: (... ..11er ,; ,\I,>,?. (;,,I I<l,*,, :, 11' .I. 1:111.1, 

.- - *n- >l>mjrsr 11. \ I d ! ,  l 'owi- .  R F .  . > l r .  I f ,  ('. I l :? r# - f~n  
. , . , 11 Snrvrynn ,  B r .  

- ! i t . ->l :>j$*r 1 ' .  1;. l,<,!\i3, 1L.k:. ,, [ I .  '1%. \ v> : l t l  
,. . I ,  ;\, l':,lvmTt 

. . . . . . .  . .  I I I i . . .  I .  i t  I ,  3 S!~rvt.yor*. . . . . . . . . . . . . .  
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~;oI~IIIc*I  T. V ,  I-<. I ~ C I I I I ~ - T . I ~ I ~ ~ ~ I I I ~ ,  c . s . I . .  I : . K . ,  up tt, ! ) I I I  . \ l ;~rc l~  lyl!). 
1h1;lior L. C. rllhtlillie~.. I,,!,, 1'1.0;11 GO1 to-28tl1 1\1nr(.11 1!11!). SOUTHERN CIRCLE! 1 Licut.-Colonel JV. 31. C:oldstre:rm, I I . G . ,  ~ I Y J I U  ?!It11 Jl:u1~11 1019. 

Imperial Oflicers. I'roai,~cial Ojiccrs. Upprr S ~ ~ L o r d i ~ ~ u l c s .  
I,o~tfrr 

Subor~linztea,  ,fc 

......... ............................................ .............. No. 4 Drawing Mr. .I. r l .  Nicllol hlr. n. V.  N:tn) -n l~ ;~  llao 37 Dmftnmen, Be. 
Office, Bangalore. ,, F. 1'. \\-*lsl, 

NO. 5 Party, ........... hlnjor 1,. C. Tbuilliar, I.A. . . .  hlr. V. \V. Alortana "-.. 1'. S .  \'cngn-ri~mi ........... 33 Snrvryorr.  Bc. 
, 'c , , l i .n l  1'1.. . . t~r r r .s .  ,, 1lnji:\bcl\. . JJ:l~nn,l:t~. til~ndilli;rr 

,, F. L;. l ' i lcl~ci ,, J l a c ~ d  K l n n  

No. 6 Party, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mr. -1. 0'1%. I ) o n i ~ g h ~ ~  ...... Nr.  E % I I S ~ ~ I  Il:!ttll ................. 23 Surreyot.r, kc .  
Dombn y n , ~ l  Il!,drr~ihlid.  ,, b:. ,\, Jloyer ,, K ,  Al:~n,lan~l;~ 

,, 3l111nrlli L.tI, 1 t . A .  ,, E. N. X8rte.<~o, n . ~ .  
,, X. S. I ln t . i l~an~ Tger 

NO. 7 Party ,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nlr. \V. 31. Cor,t,:,n ......... Mr. l ' t t l i ~ ~  M~lliil.i Roy ............ In B U I . F P ~ O ~ R ,  be.  
dlrrdl-ex. ,, C. R .  C .  b '~-~ael l  

,, 11. l3. Si!nons 
,, F. bV. q u ~ n i t l ~  
,, Dl. S. Guachz Aiysr 

NO. 8 Party ,... ................................................. hlr. W. Al. Gortnan ........ 31r. K .  Nanymnsvnnti Clletti 37 Surveyom, Be. 
dlr,dr.o*. ,, C. I%. C. F r c ~ ~ c l ~  ,. II.  X:r~a.in~lnavnal.ti Ikro 

., hl. h lu l~ader ;~  hlt~dalinr, ,, Slnoilclb h lu l~ontn~ad Si~lilr 
31.A. 

No. 20 Party.. .......................................... Mr. R .  TL. l lushes  ......... bIr. nlno~.s>nt ..................... 22 Sl~r~, .yorr,  kc. 
C n , ~ l o n r , ~ r n t s  o n r l  d l i l r .  ,, C. E. C. l~rcncb ,, J i t e n d n  Mohanr Nokerji 
 tor!^ Slrrtiorrs in tlcr 5th, ,, 0. I). Jackson 
6 1 1 ~  nruf Bllc D i o i r m n s .  

Section,. ................. 

3alon1ka Survey 
Detachment 

South-Weat Persia .................................. 
Survey Detach- 
ment. 

hlr. Hsri I l :~m Cltnndrn 11 S ~ ~ r v r y o r r  Bc. 
Jo&alelmr. and l'npi/s. 

T. Capt. H .  R .  c.. . .JIM ...... Dlr. .Tnmnn I'rnud, R.S. ......... 14 Surveyors, kc. 
hlr. 13. 'l'. \ V p t t  

.................................................. hlr. F. U. Gmnt ti Surveyors. 

go. 5 Drawing ................................... atr. J. 11. S .  \Vilsoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 S U ~ . ~ ~ ~ ~ ~ ~ ,  kc. 
OfBce, Shillong. ,, Pmn~arItn:~nj;r~~Ihy,~.s. 

,, E. C l s n d i u ~  

To. 9 Party, . . . . . . .  
B,.,,gnl. 

rlo. 10 Party, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Upper Jlar,,dn. 

Mr. R. J .  l l iscic .............. hlr. A~nnlya  Ollunn Gllosh ... 23 Surveyors, &c. ,, A. 14. t lnnter ,, Gopol Lol Alittn 
,, Ammr Rrirlmn Alitra 
,, H .  'P. 1 l o ~ l ~ ~ ~ ~  

hlr. hl. C. I'ctt8.r~ ............. BIr. Dltircndm Xalh Salln 2 i  Surveyors, LC. ,, \V. G. .Inrbo ,, I{:LOI l'~:tw<l, n.s. 
,, Fl. 11. (:rwd ,, Ulnun~lr;~ llnln .. nl~il.endn! Nntll 

To. 11 Party , ........................................... U r .  J. 0. (:r~.i* ............ hlr. 13nt\ll  C l ~ n u d n  Sen G u p h  26 Surveyors, &c. 
I , ~ , ~ ~ ~ ~ ~  n~,,.,,,~, ,, o. ,r. 11. 1lart 

,, 52.81. I<e,,,,, 
D. SC; 

,, c .  0. I 'Bc""~ 
,, A. V ,  nirlirnn 

go. 12 Party,, . . . . . . . .  Captain F. R .  #colt, I.* . . . . . . . .  Mr. R. 11'. I{~sc~c . . . . . . . . . . . .  hlr. Girij t~ Sonkcr nxgchi 25 Surveyors, kc,  ......... 
. 4 v . " , t v .  ,, E. G .  l l > ~ r , l i ~ t ~ o  

,, Pt?tn~:ttl : l~a~rj;l~~ nay, n.8.  
,, l'nFu11:~ C1111lldm l\Lltm, 

LA. 
,. K. S .  Oogal:rchnri, H.A. 

Ipecial Burma . . . . . . . . . . . . . . . . . . . . . . .  
Forest Survey 
Party, 

I ! , ! , > c ~  R, ,r , , , , , .  

.................. hlr. H .  W. llirpic .............. Alr. I l l ~ n n ~ h n  Rom 
., W. 0 ,  .lurbo 

Cuki Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mr. H. 7'. n w l ) r *  ......................................................... 3 s ~ ~ ~ ~ ~ ~ ~ .  
Detachment, 

Ass,~r, , ,  
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TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1918-19. 

OF THE -Colo~bel Sir  Gelald P. Lenox-ConJmghnrn, K t . ,  E.E., a.11.s. 
TRIGCONOMETRICAL SURVEY 

I ~ r r p e r ~ ~ r l  Oficrra. 1'rour11ctal Oficsrs. Upper Subord inntes .  Loruer 
S i ~ b o r d i ~ ~ n t c a ,  d c  

....................................................... 
( . 4 f t , ! c 1 1 ~ d )  

Superintendent's nr,. 14. u. SaltnoncI (on dr.putx. Mr. 11. A .  (:hnrrier 
Office. tiou frcbnr E l ~ l c r u  13enbal ,. O. S. hlaluncs 

Ihtil~vny). 

....... ,,. . . . .  I Computing Office MUor ,I. VcC; C a r i v ,  ILK. N r  l l n t n ~ n n u  t h u d  Mr. S m t  K u u r  M u k ~ r j i  42 Computers, kc.  
,, C. 31. 'I'l~onq.*on, I.*. ,, K , L ~ I ~ L  Ku-r Dm, B.A. 

No. 2 Drawing Colon01 1i. A .  \ \Tl~ , l l ,np~~,  c.R. ,  Mr. t:. O. n y m r  ............... Mr. Rani S i n ~ l t ,  n.8.  ............... I G  Dr::waren, or-. 
Office and Forest r . ~ . , ; .  c . 1 . ~  n . ~ .  ., 1l:un;r P r & ~ t d  I b y ,  R.A. ,, J u p I  Hollari Lal 
M~~ omce, ~~h~~ N z j w  F. .J.  ar.  id^, ~ . r : :  ,, O. X. I',>.*~OJIZ 

,, J.  I l c C n k r n ,  v.u.r. 
D h .  ,, 'Y. F .  Kitcltc~> 

,, l l i ~ j  Halladar 8lathur, 
8.6.  

................................................................................... No. 13 Party , ......... hlajor 11. YeC. Cowir. H.E. 2 Computers, kc. 
(AH ro,~o~,ai<<rl). ,, 81. O'O. 'I'nndy, n.s.0.. 

o . n . B . ,  R.E. 
Ht..Blr~jor C. (:. I,<.wia, K.E .  
hlajor C!. 31. 'l'l~nn,puan, I.A. 

No. 14 party ,..... . . .  nlajor H .  3leC. Corrir. R . R  .............................................. ............. I Clerk. 
(r~,~rit~iut,a). .. (:. 81. l'honnprol~, ,.A. 

................................................. ....... I No. 15 Party,. hrajor n.  11. 'i'Lon,;tr;, n.s.o.,  Mr. kt.  O. Sbsw 
( Y ' ~ t n ? ~ " t z ! < r f # ~ r 3 ) .  R . E  ,, C. S. ?d~lnll~.O 

l i .  Fostcr. I.*. ,, r\bdol Karim, n.~. 
~t::i \ lzjor C .  (+. I.e\vis, n.E.  

No. 16 Party ...... I ( f i t / * , /  J .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I No. 17 Party, 
( I , C I ' P I I I , I ~ J .  

18 Party, ................. 

9 Competers, Be. 

Blr. H. G .  Shaw ............... Nr. KRN"% Kumar Doa, n . ~ .  12 Computers, drc. 
,, 0. N. I'uslbong ,, Sntish Chandrn hlukerjee 
,, 1). 11. I,lnr& 
,, .I. IlcCr.iken, a . n . r .  
,, 'I', 1,'. K i t c l ~ w  
,, K. S. (:opalnchsri, 

R.A. 
,, Xsrmdra Xetli 

Ol~nck~~. l ,n t ty ,  L.C.E. 

Air. F:. (:. .I .  Ilond, V.D. ... nIr. Bidhu Dhrmo Shsme ...... 2 nlnpnetic Ob 
,, Nlhlnjo llonjon >In- 4eWOr9. 

zurndar 12 Cornpotcra, &o. 

........................................................................ ......... No. 19 Party , I ' 
Colonel Sir ( ; ~ n l d  1'. Len,,*. 1 Clerk 

(Borr  LI ne) . C o n Y n ~ l l i ~ l n ,  ~ t . ,  I<.E.. 
F.R.9. 
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PART 2.-WORK OF FIELD PARTIES, kc .  - 

13. The two following tables show respectively the progress 
O F  the topographicnl p roplmrne  assigned t o  the dep:~rtment in 1905 
and the out-turns i ~ n d  costs of difIerent parties (luring the year tnuder 
report. They are Followed by brief descriptions ol' the work of cacll 
topographical .party. 

l u  1!)13, the Secreti11.y of State si~nctionetl :L scheule for the redac- 
tion of the scale of  survey of certain sparsely populated area8 of India. 
This \\.ill greatly reduce the area of survey ou the one-inch scale and 
consequently accelerate the rate of progress of topographical survey8 shown 
in  T:~l,le I1 belo\\.. In  order to  give s better idea, of what work actually 
lies I~eforo the depnrtuleut, i t  lnny be relrlarked that  of the :Ires remaill- 
ing  for. survey about 588,000 sqllare ~lliles nre liliely to  he surveyed on 

the Iralr-illdl o r  s~naller scale. 

Table 11.-Progress of Topographical Surveys since 1905. 

... 1 IIostly .I-i~~rll 111111 I - i l>c I~  
1 

... I ditti) ... 

. . . I ditto . . . 

I 
ht~t  b v j  , c : t ~ .  Scnles of Snrrry. 

1908.09 ... I ditto ... 

1909. 10 ... Mostly 1.i11ch . . . 

1 9 1 0 - l l  ... ~ l i l l c  . . . 

Sq. w ~ t l e x .  

18,260 

23,844 

96,217 

42.692 

46,101 

49,917 

Northern 
Circle. 

1916.17 ... 1 a l i t t c ~  . . . i  1 1 . 6 ~ 9  ! II,HHH ! R , ~ B  I ij2,750 

1917.1X ... (litlo . . . ,  1,202 1 1  H , 3 9 6 )  24,77!J 

'8-19 ! c 1 1 t 1 < >  ... ' 509' ' 7.283 ! 6.178t ! 13.948 
I -- I 

I 

. s  completed to date . 212.310 ' 162.430 135.570 510.310 I 
reas for the whole ' 750.000 542.800 i 528.800 1.821.800 

1 programme. I i i i I 
remaining f o r  1 53'7.890 (380.370 i 30" -- ! 

, -- 

Soutl~em 
Circle. 

Enstern 
Circle. TOS'A'J". 





1 .,.- ..: 111.-OUT-TURF of PLANE-TABLING and COSTS 
of Topogr ghical Surveys, 1918-19. 

COSTS 01.' I 
SUl lVEY 1 

INCLII I , ING i 

-. * OUT-TuRNS 
O F  PLANE-  

I'hRTY I L I I ~  LOCALITY. 

Chnmctrr nl Country. Srnlr nnd Clnali ol  Survey. 

h i , i r ~ l ~ I ~ ~ ,  -. -~ . . 
1 1 TO// 1 1 o~y:h of a rms  Total I (Inst- H F . > I . ~ I ~ R ~ .  

of enell or1 all I rnsta. ) raitru. 

Class. I senlea. 1 -  _ -  ~ -' 
I 1 : x .  I srl ntiica. I Rs. 1 i 

,,,r-7 - . . .- .~ - - -  ~~ . .- - - -  
I , n i l ~ .  I 

i 
:d Proct1zbcs, IJlcnjtr8, I :~n/ral  Ilrdio. 1 

- - 

i 
i NORTHERN 

J cr~ltivtrted 1.-jnch Oriqinal Survey Militnry 
1 CIRCLE. 

.ills. ! 
rostl!/ e~~l t iu , i / rd  3-inch Orip<nld Snrvcy 

,Lit" Mils. 
tcrscctcd b~ rrr~nl/!/ 3-inch Origin:? Survey in) 'rho nrcau rnr- 

, cortrrrs h r f ~ u c r ~ ~  hir,h i .,f 11ill.v. i 
Lnrge-Scnle Yul.:mvs 

1 

! 

I No. 2 Party-Gjl2itrd lJr~ori~rre.v, Delhi Pror incr  trnd 
R$jp7it;na. 

LOIO rock!/ i i l i .  1d i ~ ~ i t i ~ n f ~ d  Cinch Envision S u v e ~ ,  
plnina. 

Lnrge-Scnle Surveys 

! 

No. 3 Party-C11ited Prn7,ilrrrs. 

Wooded hills ... . .. 4-inch Originnl Special Forest 
Surrey. 

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

TOTALS. NORTHERN CIRCLE :- 591 sq. rn. Rs. 2,41,759 ::::- 
' I  

' Ra. 1 
Sq. miles. 1 f i r  p r y .  SOUTHERN 

-- - - - . . - - - , I i 1 CIRCLE. 

No. 5 P a r t y - ( ! ~ ~ r l l , - ~ ~ l  Protiinrcs. 1 

1Vell-ruoodc(7 hills nnd rrrllitrnld 1-inch Original ~ u r v t y  
plains. 

lVoo,/~,l i~~I#'icatc 71ill.~ . 1 inch l e ~ i s i n l l  ~ u r v c y  

!-inch mappius 

NO. 6 P a r t y - U ~ ~ ~ ~ l ~ ~ r ! ~  rtr~rl N!lilr,.;rb,irl. 
i 1 1 t 1  HJ. ?,6:jU, cod 

1 of 3-inclt t ~ l n p p i n ~  
 ti I 1 t c 7  ... I-inch Originnl s ~ I ~ ~ ~ ~  

])itto t/i//,r ... 1-inch Origillnl Surrey 
n i l l o  ,litlo . .. l-inch Sopplemrntsry Survey 

T I ~ O O ~ I C , ~  71ilis ... 1:-inch ~ r i g i n n l  ~ n r \ ~ ~ y  

No. 7 Party-,l/~r,l,.,, , .  

I .  I I l i t  ... 1-inch Origint~I s ~ ~ ~ , ~ ~ ~  
Opcr,, so.,,/, jri,zqlr ... 2'inch' Orininnl s ~ ~ \ . ~ ~ ~  / " * ~ ~  ,{ 2,238 56.294 i 25.1 ... 

i 
No. 8 Party-11lrr~lr-~I.Y. 

lt'00,Icd intr irntr  l~illn, 1tndu7,rt. .. . 1-inch s ~ I ~ ~ , ~ , ~ ~ ~ , ~ ~ ~ ~ ~ ~ ,  ~ l l r v r y  
ill!/ ,!Iu! r ~ l ~ / i ! ~ , l / l ~ ~ ~ .  

tvootlr,l 71 ill* ... 1 -inch Rrrisinn survey 

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

TOTALS9 SOUTHERN CIRCLE :- 7,263 aq. m. R ~ .  ,yd,401 (hi- 348 
< , -  

- 



Q \VORK OF F I E L D  PARTIES,  LC.-TOPOGIZAPHIGAL SIIRVBYS.  
- '  

Table 111.-(Concluded).-OUT-TURNS of PLANE-TABLING. .. ,.I t 
C 
I of Topographical Surveys, 1918-19. 

I'ARTI' rind LOCALITY. 

Cl~ninetcr  o l  Co~~t i t . r~ - .  Srnlc nnd Clnss of Survey. 

NO. 9 Par ty - -Br r l !~ , r l .  

I t  I ~ ~ I t i a r d  i s  ... 1-inch Originnl Survey ... 
I 
i 

i 
f 
? 
f 

? 
1 

D U 1 t Y l . X  017 1'LANE- INCLUDING ThliLIKC;. nl l \PPING. 

Totnls 

I Ifs. 

OUT.TURNS uusrs UI" I SURVEY 
0~4~~~~,",!: INCLUDING / I 

nll \PPING. , 
I'ARTI' rind LOCALITY. 1 

I 
Totnls Ogc:,"h of nrens Totnl 

Cl~ninetcr  o l  Co~~t i t . r~ - .  Srnlc nnd Clnss o f  Survey. of r n r l ~  '" 
~ l n r s .  Scnlcs. - - ~ . . 

I f  j 
SI].  ~ ~ l i l e s .  i 

1 
j I 

! 

I No. 10 Par ty - l ; i l , r r  Ht~rt , io  

Hi911 ltills, drnarl!/ ~i~ooilc(I ... :-inch Revision Survey (Pro\- i -  I 
eionnl). 1 

H i q h  , ~ r o e n t n i t ~ s  rvilh rlrnarl!l ;.inch Original Sur rey  ... I 
irv~odrd ?v~//r!/t. ! 

Drnsr l !~  ?uoorled hills ... 1-inch Originnl Stirvey : ... ' 
I1700~lerl hilla, f r rc  of 111irlrr~/r.r,11rt11 2-inch Originnl Spccinl jForcst I 

Snt-vcy. 

I No. 11 Par ty - l , , j r r , , , r  H l r~ - i , i ,~ .  
I 

54'5 (.I 
9,. 
incln 
Hs. 21, ( I2-iacl1 , 

I 

1 

i 1 . 4  I )  I l s  Its. 
:3l,6!li, to tltr dc,ltitttble Forest 1 , 
Dcptrt~nrot on / ~neeattnt or sgrciol 
torcat survrys,  umd 

only pro\-isio~~nl. I will I,,. rrdonc on 
t l ~ c  ' inclt scale in ( tlw ,:;or RIIIIIT. 

-100 to 9.000 fcct. sional). I 

Hi!jk hillw n n d  lo,a ~ rndu lo t i aq  1-inch O~iginnl  Sorvc\ - ... 
g r o r ~ f ~ d  r o n f a i ? l i ~ l ~  i a rg r  nrrns 

I r?f arun7ny nilrl lrrnrsh. r!rnar/!l 
&.?:I & on :tcco~lnI 

Dr,,rrrl!/ rr'ondcrl hills . . . -! \vI\ich, :I> 01111 , pror i~ i< ,~~ ;~ l ,  s ill he 

1 !.iwIt sc>mlc in lint, 

Pln i ,~s ,  ,,~ost/!l dr~rrt~l!, ii,onde,l nvrl 1-inch O'.i,ginnI Snrvry 
l,nrtl!l u n d r r  r t ~ l l i ~ ~ f l t i n ~ ~  t171d 0 

p o r l i o , ~  yf n rung,, rtf 11ili.v. 
I 

P l a i , ~ .  ~rtnall!/ rle~rarlg ?r~r,odvd n l t l  1-i .rich Rc\ieion sllrrv 
p,rrtl!/ u i td r r  r t ~ / / i r ~ ~ ~ i n l l  07111 4 " 

, ~ $ r t i o q ~  of n rnnqc o,f hills. 
L)~,x.~c/IJ iooodrrl 111niit.q .. I: 2-inch O~iginnl  Survey ... 

Special Burma Forest Survey Par ty - l ip l , t , , .  B ~ t r ~ n n .  i I 

ll'no,lrd ltillx ... 2-inch Originnl Survcy 

Kdci Survey D e t a c  : h m e n t - A , w o t ~ ~ .  ! 

s i o ~ ~ n l l .  (11 

1 H i l l  I fo r  1 I a f ,  i n c h  R e i n  S v  P i  2.191 1 2,281 , 1 n l ~ 5 ~ , , '  4'4 1 ~ ' \ , , ~ ~ ~ ~ ~ l , , , ~ ~ ~ n  $, 
r l r ~ d .  IT :as I ~ I I I K  c 

I ~>r"viuion,~tl.  
I 



# 

N O R T H E R N  C I R C L E  I ~ , , I c  Index map No. 1 ). 

14. NO.  1 Party. - ' r h ~ . e r  Artillery Practice Camps: comprising ; I I I  

;area of 298 slln;lrcs ~nilt.s, \wre S I I ~ V ~ Y I , ~  011 the acnllt of 8 inches - I 

~n i lc  in tl!~. \~icinit,ies ol' ,111iinsi. h l h ~ , ~  anti Qucttn. 111 the case of 
thr first n;1111erl l(i srlnarv I I I ~ ~ P S .  : I I I I ~  in the C ~ R I :  oI' the uecontl n:lnleil 

7ti srlo:ir,. ~nil~:s. \vrr,. snr\ .~*yr(l  i l l  :~,lrlition OII the ~ c : ~ l e  of 1 inch = 

I ~nile, f o ~ ,  s u l ~ u e ~ ~ ~ ~ , . ~ ~ t  enl;~rge~uvnt to complete the  ~ l ~ e e t n  of the 
Art,illcry Pl.;~ctic,u C ! ; I I I ~ ~  I II : I~IY to n ~ i l r g i ~ ~  ( 1 1 i ( l e  :11so page 4.5) 

The pnrt,y :~lso carriwl out I:~rge-wale surveys of tlle cities of 
Lal~ore a1111 Ferozel~ore for ' prep:~r:~tion of "'l'own Gnirle" maps 
( 7 ~ i f l ~  page 181 .  

15. NO.  2 Party. --C;~rrilvl out the biennial reviriiou survey of 
(i4 S I ~ I I ~ ~ ~  111i1r.; of In~per i ;~ l  l ) ( - l l~ i  ilntl New Cantonment, anrl of 
18 ~cl11:1re n~ilvs o ~ ~ t s i ~ l e  1111pvrii1l linlit.8. on the scnlli of 4 inches- 
1 ~nilc i v i r l v  pngt, 1 N I .  

'l'lil. ;~ctiviti(!s ol' this p;~rty \\err. nlainly continerl to  large-nc:lle 
Rnrveys of t l ~ v  c.itivs ol' r \ l l :~h ; i l r~~~l ,  Camupore, Bennres and A g m  
fay the prrp;lr:~tion ol' ' . ' ~ I , \VII  Guitle" maps (vide page lY), and t o  

I;wye-~c:ile survey 111' t l ~ r  l ~ i l l  ~ t ; l t ion  of Mount Abu anrl vicinity, 
~ltill in 111.ogvsti ( t ' i d ~  page 18). 

16. NO. 3 Par ty . - - ' l ' l l i~  p :~r ty  only undertook tlre survey oE 189 
s(l11;n.e 1ni11.u in the I~)ehr ;~  1)Gn district oE the United Provinces, and 
Dha~li  irnll R : ~ i n g i ~ r l ~  St:~tes,  1u11j:I. The survey was executed on 
the scale nl' 4 incl~es = 1 1ni11. in con~~ect ion  with reserve11 forests (vidr  
page 17,. 

17. NO. 4 Par ty . - l ' l~ i*  pilrty coutinued in abeyance throughout 
t h ~  yral. the Otlicel. in c h : ~ r ~ i .  I,eing specially employed in connection 
wit11 the tri;~ugiilution alirl tr'lverse recortls of the Northern Circle, and 
on otller ~ ~ r i s c e l l ; ~ ~ ~ r o ~ ~ s  rlnties. 

18. Training.-" pupil silrve1ors were entertained in June  1919 
a ~ l d  dri~fte(l into thv plrtirs. NC.. Tor preliminary training in drawing 
during the rvcess se:lson ;IS fo l lo \~s : - -  

'ro S o .  2 I'nrty . . . 6 ulen 
.. .. :3 . .  . . .  6 ,, 
.. Sind-Siigar h r t y  . . .  6 ,, 
., S o .  :i I)r:~\vinx Ottice .., 7 ,, 

At the cl(lsr ol' thc rrtcess t l~cse  uneu will take the field with No. 2 

In  a~l~ l i t ion  to t l ~ r  Illell ~.el'orrr<l to above, 7 soldier surveyors and 

14 pupil H I I ~ \ , ~ ~ I I I . S  :Irtl ~ ~ ~ ~ ~ I e r ~ o i n g  their first : ~ n d  second year's training 
respectively in S o .  2 I'arty I I I : I ~ ~ I I , ~  :I total of 46 Inen under training. 

19. Recess Work.  - A s  in previous year, the programnle of fnir- 
 napping h ; ~ s  I)L.VII c o ~ ~ s i ~ l e r : ~ l ~ l y  retr~rtled owing to special work on  
,"l'o\\.n (:ni[lc" 111nps :unll tr.i~~lsl '~.r of :I large nunlber of good surveyors 
:~ntl ~ l ~ . a f t s ~ n c n  10 ~ l :~r t ivs  :~ntl ~ l e t a c l ~ u ~ e u t s  on active service on  the 
Nortll-\Vest I '~,o~~tir>r,  i l l  l'crsi:~, Mssol~otau~in and elsewhere. 

'I'll(. f:lir-nl;~ppinx 01' 1 I 1 t .  l'ollowiug slleets of the current and 
previor~s RC.; IS(I I I 'S  snrvey r ~ ~ n i ~ i n e ~ l  I'or colnpletiou on 30i.h September 
191!l : 

S11oc.t~ UII  the I-int.11 sc;~le ... 17. 
Sheets 1111 t l ~ e  2-iilcl~ scalv ... 12. 
lioy:ll i \ r t i l l~~ry  I'r:~ctic.c: ( I a ~ n p  Mnp ... 1. 
'L'own ( :ni~le Al:llls ... ... 7. 
S i ~ n l : ~  1~~xtensi(11\ S I I ~ Y ~ , ~  . , . . . . 5.  



14 IVORK OF FIELD I'ARTIES, hc.-TOPOG12APHIC:1L SURVEYS. , 

20. Particulars of special work clone hy Nos. 1, 2, 3, the S i n d - S i ~ a r ,  
and Riverain Parties, a re  given on  pages 18, 19, 45 ;in11 46. 

S O U T H E R N  CIRCLE ( l ' 1 ,1 , ,  Index map No. 11. 

21. NO.  5 Party.-This party surveyed an area of 1.442 square nrile* 
on  the scale of 1 inch = 1 mile in the Jul>l~ulpo~.e, Mandla and Seoni 
districts of t'he Central Provinces, and triangulated an area of 1,652 
square milen in the Chhindmira, Seoni ;~ntl  13ilagh%t districts of the 
Central Provinces. 'I'hc country consisted o l  ,jungle~clarl hills ; u ~ d  ol  well- 
wooded cultivated plains. The ~n;rjority, iuclutling the hei~d-cloi~rter~ of tlie 
party, remained a t  Bnnplore throughout the ye;tr ;lo11 \\.as principally 
employed on the f:~ir-mapping of half-i11c11 xhrt~ts co~npileti from puhlisherl 
sheets of the one-inch Innp. 

22. NO. 6 Party.-This p i~r ty  surveyeol :tu ;Ire;r or 2,359 square 
niiles on ditferent scales in th r  Ri.jBpur district O F  Bombay i11111 t11e 
C..dulhnr,aa, Raichiir ; ~ n d  M:~hbCtbnagar districts or Hydt?ribiid (Decc;~n). ;inrl 
triangul:rted an area of 1,699 squibre tnilcs ill tlrc N:~Igond;~ i~nd  lVar;lnga1 
districts of Hyderil)ii~i. T l ~ e  country surveyed is urrdulntinr an11 highly 
cultivated, except thc forest areas which consist o l  sp;~rsely mootled Ilills. 

23. NO. 7 Party.--This party nur\,eyetl all area ol  .',.':I8 sclnilre 
uriles on clitkrent x c i ~ l e ~  in the  Gnntiir, I(nr~~ot)l ; L U ~  Nellore (liqtricts ol  
Mndms. The couutry surveyed comprisetl open expanses of cultivated lan~l ,  
with isolated hnrrcn rocky hills ntaudirr: out cooapicut>nsly Fro111 the 
plains and well distributeti over the u e a .  

24. NO. 8 Party.--This party surveyell an areir of 1,224 s11n:u.e 
miles on the scale of 1 inch = l  n~ile in the 'l'inne\.elly tlistrict ;rut1 the 
Trevanrore State of Matlri~s, and traverser1 24s linear roiles in the It.;l~r~rliirl 
and T:lnjorc ~listricts of Madr:~s. The c o ~ ~ o t r y  snrveyed comprises :I. 

portiolr of the Fl'e~teru Ghets, rnostly forest cl;~tl. bol11 ant1 rugged in its 
 norther^^ reachcs, I ~ u t  losing much of its char;~cteristic holtirless i~nd  steep- 

ness :IS it approaches the sea in i ts  southwnrd trend to Cape C ~ I I I ~ I . ~ I I .  
It rlirides the couutry on its fl~rnlis iuto un~inl.~t.iug :lntl low lying ~) l :~ ins .  
inte~rsely cultivated, aud tlotted with nulncrouti sc;~tta~,~:tl 11 nts i~nll villi~ge 
siten :IIIII covered with ;r dense growth O F  palrnyr:~~.  

25. Training S e c t i o n . - T h i ~  seeti011 took the ticlql ~ I I  t l ~ e  Kolir 
alintrict of Mysorc. 9 pupil alirveyora rrreire(l i118truction in tt)l)ogr;~l>l~ical 
s n r ~ c y i n g .  

2 6 .  Recess Work.-The whole or the ;Ire;] s~~rveye l l  thin J " ! ; I ~  will 
l l t r  hir-111:~pperl !>ofore the cloec O F  this rccc~n se;woll, le:~rir~_v the 11;uties 
\ r i t l~  110 arrears of f a i r - ~ ~ ~ i ~ p p i n g  for next recess wason. 1\11 tl~t: sheets 
surveyed in thc previous year have been fair-mappc~l, wit11 t l ~ e  exception ol  
olle shcet which recluires ;I further reference to thr gro1111tl I)nt is otl~er\viae 
ro~~~ple tec l .  

Half-inch lllapping fro111 publishe(l m o ~ l ~ * r n  one-inch u11e1:t~ :11111 t111.1rt,er- 

i11cl1 mapping are dealt with on page 42. 

27. The report on the survey of cnnton~ncnts ;lull ~ ~ ~ i l i t ; ~ r y  stirtiolls, 

~l l~, ler tnken hy No. 20 l';irty, is entered on page 20. 

EASTERN CIRCLEI (r~i,leIndex map No. 1). 

28. NO. 9 Party.-This party executed :t topo,vmphicsl vllrvey, on 

the  ncnle of 1 inch = 1 trlile, r,f 54n square ~ n i l e ~  in the 1liqtrirt3 oI 
. - 
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~ ~ ~ ~ ( j ~ j ~ ,  Hooghly, Na~]i% : ~ n d  Twenty-four t ) :~rx:~r~a* of  K e n ~ a l .  :llld 1 

tllr. prelic.ll $ r t t l e ~ ~ ~ c ~ ~ t  vl' C'llanllen1agol.a. 
Tile c,,untry sllr\,eyerl lies in the pl:rins of I I t  is ~ ~ ~ \ ' ~ ' r ~ ' ~ ~  by 

a number of large : ~ ~ d  well woodetl v i l l i~ge~~,  the it1t~rve11il1.g nl)i~rc* 1)eing 
under c~~l t iv ;~ t ion .  ' W. 'i The rivl:r Hooghly iiows due south th rougl~  the eastern  ort ti on 1 tue 
the work, a11r1, on its hanks a re  eitusted several large  town^ ; ~ n d  villag$ the 
of creat com~uercial importance us centres of jube and paper tnilnufacturc 
ancl of other il~rlust~ries. 

The p:~rty also carried out  surveys, on the sc;~le of 18 inches = 1 ' 
milc, o l  the towns of K:irr:~ckpore and Durn-Da~n for the ~ r e ~ a r : l t i o n  or 

"Town Guide" maps (see page 19). 
29. No. 10 Party.-This party surveye~l tun itro;~ of 3,149 square 

miles, on t h ~  s c o l ~ s  of 2 iuchea, 1 iuch and & inch = 1 mile, in Meiktila, 

ntyitkyin%, :In11 Putao ilistricts ant1 unnd~ninistered territory of Upper 
Burma. I t  ;tlsn traverswl an area of 254 square miles in the Meiktils and 

K a t h i  (listricts in : L I ~ V ; I L I C ~ ,  Eor special forefit surveys on tllc scales of 
4 inches all11 3 inchen = I mile, and t r i i ~ u ~ ~ ~ l i ~ t e d  1,700 scluilre miles 
in adv:~nce Tor topoxraphic;~l surveys on the ?~cnle of one inch = 1 mile' 
in  the K:~th% ~listrict. The coilntry surveyed in the Meiktila ; L U ~  Katl~; ~listricts 

of well woo(lec1 hills a t  nu :lverage elevation of :3,000 feet.. 
In the biyitkyin3 i~t111 Upper Chindwin districts, the :wee surveyed consistetl 
of high rillges scp;tratetl by broad oa l ley~ covered with tlense lorest 
p o w t h .  I n  the Put ;~o  ~listrict, the area con~priseil the high lnountainoux 
and hi t l~erto practically u~lknowu region a t  the source of the Irra\vadcly 
river, anrl ranged iu dt i tude from 2,000 feet to 19,000 feet above 
mesir sea. Icvel. T l ~ r  l ~ i ~ l ~ e s t  snqw pe;tk fixell i l l  this ;Irr:l, \vhich is 
probably the highest point i l l  t h ~ .  p nvinct, o f  I < n r l ~ ~ a ,  lies i ~ t  the source 
of the X ~ I I I  Talnai, ono of the two ibut:~ries of the Irr:~rvaddy in its 
upper re;~ches, and has au elevation . I 19,315 feet. 

A Forcst Survcy Detachment mas ons t i tu ted  011 1s t  December 1915. 
Thc personi~cl of this (letnchmeut was t,ransferred to the Special Burma 
Forest Survey Pnrty on its fortnation on 1st  May 1919 (vide page 17) .  

A surveyor was deputed doring the tielrl seasou to :Iccoulpany the 
Kiilti I-'unitive ;\leasores Force operating in the S o ~ n r a  tract on the 
Burma-Assan1 frontier, ;und sarveyed. on the wale of 4 inch = I lIlile, 
at1 area of 367 squilre n~iles. 

A sectiou of the party cousisting 01 G surveyors under a Provincial 

officcr re~nni~~ee l  in the Pntao ~listrict tluring the sulnnrer to complete the 
detail survey of  the region, usually under snow in the winter. ; ~ t  the 
headwaters of the Irr:iw;td~ly. 

30. NO. 11 Party.-The p ~ r t y  continued operations in Lon,er 

Burma, and surveyed, on the scale of I inch = 1 mile, in the llsvoy 
and Mergni tlistricts. 1,248 Nquare miles, and tritlnguli~ted an area of 1,810 
square n~ileu in ;~dvance for detail survey. 01 the  total area surveyed 
26 scluart? miles is revision survey on  the scale of 1 inch = 1 mile, 

A @orvey;*. was lleputcd to the l<Gki Pulliti\rc M ~ ~ ~ ~ , ~ ~ ~  F~~~~ 
opert~t'ing in , .e Somm. tract 011 the R U ~ I I I ; I - A S ~ ; I ~  frontier, 
snrveyed, on the scale of f inch = 1 mile, an :Ire;l of I,OSO s(luare tlliles. 

The country sllrveyed in thc BIergui district cotnprised j,hc baslll of 

the Litth- Tel~i~ahariw river and its two principal tributarie8, ~~~~~t for 
a amdl :Ire3 lying :lt the eo7fluence of these tril)utnrie8 ,\.ith the mai l l  

- - 
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4 ' ~'ktbr, td~v country is tllickly woocI(~1, waterlogged in p;~rts ,  a l ~ d  rises 
1 b I I I  v ; ~ t r r s ~ c ~ l  v i c ~  p a r s  t i  alistrirt lrn111 Si;11l1, 

l'he ;Irr:l sur\leye~l i n  of I I I U ~ I I  historic:~l interest being the locc~ le  of 

thr once f : ~ ~ n o u s  n\.erlon11 rontc, \vhich crnturie3 ago pl:~ycd RO i~npor tn t~ t  

l i ~ r t  in the history ill111 C O I I I T I I ~ ~ C ~  ol  t h ~ .  :111cie11t Iting~lom nl' Sia111. 

31. NO. 12 Party.-This party anrveyetl I,lR:l scln;lre ~niles, on the 

;:III. of 1 il~r*lr = 1 1 1 1 i l t 8 ,  i~ntl 2:i s ~ l ~ i i ~ r e  miles 01 resc!rverl sore st^, on the 

On cnle of 1! i11cl1c.s = I mile, in thc districts of Lakhi~npur : I I I I ~  Sil~eil~i lr  anr1 
aitht! S:~diyii I ' r o ~ ~ t i e ~ .  tr:~ct. ol  ASS;LIII. 2,7:35 s1ln:irv ~ ~ ~ i l v s  oI tri:~ngulntion 

f nncl ?.is l in r ;~r  11)ilrs 111' trnver..ii~~g, covering at1 ; I ~ P ; I  01 410 sqoarr uriles, 

( wril.; c:arrir(l out in ~listr.ict.i lA:~.l ihi~np,~r,  Khiisi ~ I I I ~ I  J i~ iu t i i  Hills, Sylhet 

1 ; IU , I  S o \ y g c > ~ ~ ~ ;  to provi(le poi~jts  lor ~Ie t i~ i l  survlay ~ I I  l<JI9-20. The :weiL 
1 ~nrvrj.egl \vnr Hnt cnu~rtry p;ntlv c ~ v ~ r e ~ l  \vitl~ I I P I I S ~  ,jl111~1e of trees. cane, :lntl 

t:lII grass ant1 l ~ i ~ r t l y  c u l t i v ; ~ t r ~ l ;  ill111 thr  nreil t r i a i~gnl i~ te~l  i~ud  tr:1ver8ed 

c o ~ ~ ~ p r i s a < l  hills r i s i ~ ~ g  to 5.000 leet :rncl plains, 110th covrretl with ~ l e r ~ s e  

iot~gle, c2xvel>t po~.tinnrr 111' the plains area \vl~icl~ I I ; I V ~  heell cle;u,r~l for 

c ~ i l t i \ - ; ~ t i ~ ~ ~ i .  

32. Kuki Survey D e t a c h m e n t . - T h i s  < l e t ; ~ c l ~ ~ ~ ~ c n t  \saw loru~erl s t  

the em11 of blitrch I! l l ! l  to revise t l ~ r  existing lllaps 01 the al.e:lu or the 

I\l;1nil1111. St . i~tr ,  ill whir11 t,he lCuki Punitive k1e;lsllres Force lvns then 

oper ;~ t i r~g .  in so Tar ;IS tlrr political and ~nilit:lry circr~~l~st:~nct!s \voul~l permit. 

I t  consiste~l nl :i pl:~ue-tal)lerfi nnrle~. ;In otiicer o l  the Prnvinci:~l Service and 

co~nplnt,c~ii the ~.evinion. on thr :-inch scale. of '?,2!)l sl1n;lrc l ~ ~ i l u s  ol  ~ I I I ,  
existing I I I ~ I ~ .  in the sont l~er r~  p i~r t  01 t t ~ ~  stilt? :~nri ;llong part of the nortllcru 
ho~inal;~ries of tlrr C'hin Hills :rn~l Lnshni Hills, by the ~lrirl(lle 01' .June. Thr. 

\vnrk \\.;IS I~:~sr.tl O I I  existiup t r i n ~ ~ g u l ; ~ t i o ~ l  itnd tlie \vlrole ;Ire0 tlenlt with 
will ro1114. un,let. s y s t ~ * ~ n i ~ t i c  s11r\.ey in t l ~ e  couree 01 t h ~ '  nest lc\r yeili-s. I t  

h : ~ s  tl~rrc-fore 11et.11 ronxi1lc.re11 ;IS 111rrt.ly pro\.ision:~l. 

33. Recess Work.-Only :! one-inch eherts. out ol 21 onl,-incl~ : ~ u d  

f l ~ ; ~ l l ' - i n c t ~  sheets snr\,ryetl elnring tlle year under report, \\-ere reci~ivecl in 

the cairclr rlr:~n,ing office lor I>ol,licntion up to :3Oth Scpte~nl)tbr 1919. 

7'11,. I ' i~ir-~l~i~ppiny 01 1 one-inc11 ~ h e e t  ~ n r v e v e ~ l  in 1917-1s wi~s in 

;lrrear< O I I  :iOtli S P ~ ~ + ? I I I I I ! , ~  l % l l ! l ,  
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34. I)et:lils of  the topogrnphrcal surveyH of re~erverl  forests 
executed hy field p r r t i e ~  of tlre Snrvey O F  India for the  year under 

report are given helow. I n  thc rnrqjority of cases the uurveytl were 
carrie~l on t  on t h ~  scale of 2 incbefl = 1 mile, hnt  in special cases the 
4 inches and 1 inch = 1 n~ile scales were usetl. Bo~lndary RUrvays on the 

4 inches = 1 milc ~ c a l e  were made where required. 

N O R T H E R N  C I R C L E .  

35. United Provinces. Western Forest Circle.-In the 
Chi~lc~iita f i rrst  Divisioi~.  1.54 sqoare rnilcs oE Heservcd Forests :tnd 35 
sqnarv n~ilrh of over1;1p ncrP surveye~l on the s c n l ~  of 4 inches = 1 mile. 

S O U T H E R N  C I R C L E .  

36. M a d r a s .  C e n t r a l  Forest Circle.-In the Ncllo,rc ilistvict, 
11.7 square ~nilcs conrprising the Perlilirlap;~tlu, Pedncl~erlopalle, Ma,vnlicherlo 
anti Ayy;rv,zrip:rlle Reservc(1 Forests. wrvre nurveyecl on the scale of 
2 inches = 1 111i1c. 

. - - --. 

E A S T E R N  C I R C L E .  

37. Assam. Eastern F o r e s t  C i r c l e . - I n  the L n ! i l i i r n p ~  Pored  
B l v i s i o ~ ~ , ,  22.6 square miles of thc K;rdarn :md P31rig:1orl Reserve11 Iqorests 

were s~ l rveyc~l  on thr  scale of 2 irrcl~es = 1 mile, ant1 1.7 rr~iles of 
bo~l~rt1;~rics were trnvcrsed in advance of fnrther detail snrveys. 

Western Forest Circle.-111 t l ~ r  lihlisi rcnrl Joint,ili Hz118 F ( I ? . ~ ~ ~  

Dit:isio,~, 10.6 rr~ilen were travers4.d in allv:rnrli for the survey of Blocks 1 
and I [  of the Naypull Rcscrvc-d Forest. 

38. Burma. N o r t h e r n  Forest Circle.-Preliminnry to future 
detail surveys. l~ountlary tr;iv~,rses were executed in tho If(~t/i,i  Fol-est 
Divisio)~,  28.4 ~rriles in the hlczahya Hesel.vetl Forest, :urd in t l ~ e  il[all,& 
E'oi~ent ni?:islo~r, 100.i rnilcs in the Mode. Hwclit, N a n s n u r ~ ~  and 
C1l:rnnggyiby;~ Reserved Forests. 111 addition, .?i . :3 ~niles of interior lines 
wrre travereed. 

Southern Forest Circle.- ln the Aleildilrc. Forest L)ivisio?,, 74-4 
square rniles of Reservcd Forcstu weye survcycd on tile scale of 2 inches 
= 1 mile, sn11, for f u r t l ~ ~ r  wlrveys, 137.9 rlliles of forest boundaries 
23.6 n ~ i l e ~  of interior lines were travc.rse~l. 

Tenasserim F o r e s t  Circle.-In t,he T e ~ t a s s e ~ i n ~  Forest Di?,isiolL 
27.6 n~iles of bound:~ries were tr:lvcrsetl in the Hoi~lze anil K:rleinnung 
Rcscrved Forests. 

. .d 

Special B u r m a  Forest Survey Party.-'l'l~is party w:ls formed 
or1 the 1st M:LV 1919, from :I ~ l ~ c l c u s  \\rllicl~ h:~d been constitutell as a 

sert iol~ of Xo. 10 P:~rty,  rind worked ill the  Northern and Southerrl  porest 
Circles ; tho arc.% surveyed i.: incnrporatetl above. 
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111.-C:Xl\r'TC~NRIE?ir~ AND LARGE-SCALE SUHVEYS. 

39. NO. 1 Party.-An area of 2.2 square miles was surveyed on 
the scale of 16 incl~es = 1 mile for "Town Guide" maps, comprising 
1.7 square miles in Lahore city and environs and 0.5  square milee in 
Ferozcpore city, both places being congested city areas. 

40. NO. 2 Party.-This party was employed on the revision 
eurveys of the cities of Allalr3biid, Cawnpore and Benaree on the scale 
of 16 incl~es = 1 mile, Agra city on the scale of 13.2 inclres = 1 mile, 
nnd t l ~ e  canto~rments, civil lines and environs of Allahiibxd, Agrq 
Lncknuw, Cawnpore and Benares on the scale of 6 inches = 1 tnile. 
Tokrl :wen ~urveyed  was 120.9 square miles. 

Thc  city or Lucknow will be mapped on the scale of 16 iuchee = 1 
mile from air photogmplis taken for the purpose. 

The survcy of Mount Abu mas started during the year in order to 
cornply wit11 a request fr0111 the Secretary, Public Works Department, 
Riijputann, for  the survey of the station itself, and its extension ae 
ncquire~l on  lease by the Government fro111 the Sirohi Darbgr. 

The area concerned comprises some 5,500 acres, averaging 4,000 feet 
above sen lei-el, the leased portion consists of some cultivated and graes 
lands, but is mostly rocky ground covered with scrub jungle and trees, and 
inhabited area wit11 intri&te detaile. 

The scale of surrey is 24 iuchee = 1 mile, with a vertical interval of 
10 feet for area suitable for building sites, and 50 feet for the rest. The 
nrea under survey is .5,000 acres with a few s~nall  over-lape making a total 
of sonle 5.500 acres. Thc necessary triangulation and traverse on which 
t,he sur rey  is being bascd is completed and tlre detail work is now in 
hand, 584 acres l ~ n s  so far been completed. 

In  addition :r small ~ec t ion  of the party carried out the second of the 
biennial revisions of the iour-inch maps of Imperial Dellri and Delhi New 
C a n t o ~ ~ n i e n t  [luring the year under report. The area dealt with amounted 
t o  82 s~luare miles, 64 of which comprised Imperial Delhi and the New 
Cnntoirnit.nt, and 18 squnre miles being portions ont3ide the Imperial 
limits. This revisinn disclosed fairly considerable changes since Ll~e execution 
of  the last survey on the same scale. Tlrese cllar~ges were due partly to  
demolitions, new lays-out and new construction, and partly to levelling 
operations, t l ~ c  latter necessitating a good deal of recontouring of the 
area of the Imperial city. 

']'he cost-rate of rcviaion survey workfl out  at  Re. 36-4-0 per square 
mile, and that of r ~ a p p i n g  nt Rs. 70-4-0 per square nrile. 

41. NO. 3 Party.-(Siirtla Survcg L)e t~~cl r~~te~~t ) . -The  detachment 
ren~airietl a t  Simla, and carlied out  the survey of certain areas of the 
S i d a  Extensiou Scl~eme. 

During the year the following H-ork was undertaken :- 
Surveys near Potttr 's Hill, Jutogh Ridge, P r o ~ p e c t  Hill ant1 Mashobm. 
Out of 19 sheets, I 1  have been sent for publication, the mappirlg of 

5 is well advanced anrl these will be ready in October. 
42. The Punjab Riverain Survey Par ty . -The  party continued 

tlre w o ~ k  of lrcvcrcing and lnging down base lines. 556 linear, and 611 
square miles of main circuits ; aird 3,115 linenr, and 611 cquare n~iles of 
minor Ira\clrcs wele txect.tcd ; 044 thccdolite stations of the former, and 

13,00? of the lattcr, in 179 villages, were fixed. 
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1,026 corners of  :342 squares were demarcated in 982 square rn i le~  
with permanent mark-stones on b o t h .  hanks of the rivers lnclun, Sutle.j, 
Chenib and Rivi in districts Dcra GhSzi Khan, Muzaffargarh, Multiin and the 
Bahlwalpur State, to  serve as bases for  the future survey end domarcntion 
of boundaries and fields in the beds of the rivers. 

2,034 plotted, and 616 boundary mosciuis ( s e t t l e ~ l ~ e ~ l t  r n a p p i ~ ~ g  ~ h e e t s )  
on the scale of 112,640, and 41 four-inch sheets were traced, and supplied 
to  the settlement oficers concerned. Three 4-inch sheets of the (:henab 
in districts Multan and Muzafirgarh were recompiled an1  completed. 
Besides t l~ese,  436 houudary mus,iuis were partly compiled on the nc.rle 
220 feet to a n ,  inch for the next scauo~~ 's  w o r k ;  and 190 miscollaneoue 
traces were prepared, and all the travcrsc stations marked rillring the 
year were plotted on 36 four-inch shrets. Some O F  the co~nputat ioo 
volu~nrs still r-main to  be completed. 

At the request of the Set,tlemeut Officer, rectangulation in the 
Multiin dktr ict  was undertaken during March, aud waa finished in 
April 1919 in five riverain v i l l a~es  of the Sutlej in the Mailsi l'uI~sil. 

The work was based on the Sntlej riverain traverse. 153 corners of 
51 re2tun:les wcre demlrcated with p.g3 in 22 square miles, forming 
46 bloclis. 176 stations were fixed with theodolite, and 34  linear tniles 
traversed. 

At the request of thc Deputy Commissioner, traversing of Jhl.lum 
town was com~oenced in March 1919 and was finishetl in April 1919. 
The work n7as based on thc riverain traverse. 209 stations were tixed 
with theodolite and were permanently marked with stones;  and 2 3  linear 
milrs were traversed in 1,280 acres. Two plotted sheets, on the scale 
16 incI1e.i = 1 ~llile, were supplied cluriug May to the Dclruty Commis- 
sioner, Jhclum. 

43.  No. 9 Party.-During the year under report, the party 
cnrried out a survey of towns of Barrackpore and Durn-Du~n,  on the 
scale of 1 2  inches = 1 mile, for the preparation of up to  date "Town 
Guidc " m:rl)s 

Field operations in connection with this surrey com~ncnce~l in the 
beginning of October 1918 and wcre completed by the end of 
March 1919. 

The survey was partly supplementary and partly original. The 

forn11.r w.18 h:rsed on e x i ~ t i n g  traverse data and the latter on a theodolite 
t r n v ~ t r ~ e  carried out early in t,he season in advance of the detail survey. 

This latter traversing was c o n ~ ~ e c t e d  with 3 st:~tions of the Calcutta 
Lon,:itu lin.11 Series and the co~r~putat ions were completed in the  field. 

75.4 linear rr~iles were traversed over an area of 16 squ:rre ~niles. 
The supplement:rry Burvey c o ~ r ~ p ~ i s e d  the cantonments of Barrack- 

pore, I-;hnporc :lnd I h m - D u ~ n  ant1 extended over an area of 2,481 acres. 

The arra or original survey in thz vicinity of Barrackpore estended 
wcst\r:rrcl to includk: the river Hoogl1ly an11 a strip, nbout 200 feet wide, 
on it, richt 11a11k. The total :weal of original survey iu both Barrack- 
pore :11111 llr~rn-Durn is 1 0 , l t i h c r c s .  

The tn,rp of  the Barrackpore are:r baa beon drawn in 4 sheets, 

each 111 ,aquri~~_v 34.5 incshes hy 23.5 inches; that  of the Durn-Durn area 

is in orla s l ~ ~ ~ t ,  rn :asuring 27 i n c h o  I)y 27 inches ; all for public:rtioo 
on the ~ c a l e  of survey. 



44. NO. 20 Party.-During the yeur under report. the p l r ty  corn- 
pleted the survey of the cantonments and ~nilitary stations .of BellnrK 
Secunder~bfid and part of B o l % r n ~ ~ ~  on the scale of 16 inches = 1 nrile and 

5 bnz ( i~ .s  of Secunderibiid on the scale of 64 inches = 1 ~nile. A revision 
survey of the bazci~s of Secun~lerirh%d and Bnlirum, on the scale of 50 
f e e t = l  inch, is in progrcss. 

The traversing and triangulation of Secuntler%biicl trud BolBrurn, St. 
Thornns's Mount, Palltvarani, the zone of Fort  St. George, Wellington 
and of 5 small militnry areas ot Ootacamund and Wellinfton have been 
colnpletell. and th:~t of West Hill and the M i d r a ~  111ilitary lands is in hand. 

The fuir-mapping of the fbllon,ing canton~nents and military st,ations 
has been co~npleted during the year :-Ji~tta, ZBln, Jandola, Drazinda, 
Nae~rabiid, Ghnirat, Chaman, Drosh. Chitrll.  Thath, .  New Delhi, Agar and 
Erinpura, and that  of Jhiinsi. AnrangBbLd. Ahrnnllnagar, Mnnora, Hosiir 
and Bellary is well in hand. 

Forty sheets have heen fair-mapped trnd submitted for  publication 
and fol.ty-nin1.. twenty-two of which are o i  cantonments the surveys of 
which have h~%en completed, are a t  diferent  atages ol' con~pletion. 

The total out-turn of detail survey on tlie scale of 16 inches=l mile 
was 20.S6.5 acres a u ~ l ,  on the scale of 64 inches=l mile 92 acreM, and 
tlla p l ; ~ n ~  of 494 acres. on the scale of 50 feet= 1 inch were corrected. 
The total areas f n i r - ~ ~ ~ a p p e d  were 21,212 acres OII  the male of 16 inches= 
1 mile ;~n t l  283 acres on  the scnlr of 64 inches = 1 mile. 

T l ~ c  total cost oF detail survey on the scale of 16 inclres=l mile was 
Rs. 20.7X1 ant1 t l ~ e  cost-rate Re. 1 per acre, the correspondiug figures 
for survey on sc;rle of 64 inchen= 1 mile heing Rs. 1,698 and Re. 18.5 
pvr ;lcr<A. 

The toti11 cost or correcting plans on t t ~ v  scale of 50 fee t=  l inch 
w:rti Rs. 4.804 :rnd the cost-rate Rs. 9.7 per acrl,. 

'Yhe to t ;~ l  cost of trtrversing For 16-inch nllrvey wtrtl Its. 18,161 a ~ d  
the cost-r:~te. Rs. 5 3 0  per linear mile. 

'L'l~e total cost of fair-tnapping on the 16-inch sc:lle was Hs. 7,115 and 

the cost-ratc Re. 0.3 pvr trcre, corresponding f igurt*~ for the 64-inch scale 
being Rs. 1.104 and Hs. 4.7 per acre. 

Alphabetical List of C a n t o n m e n t s  a n d  Military S ta t ions  surveyed a n d  
published in modern  style, on  t h e  scale of 16 inches = 1 mile, 

u p  to  the  end  of 1918-19. 

II~IB:II  (10. 
llql,t~r f l ! ~ l ~ f i ~ ~ v l ~ l  I { ~ , I B B O I I I I ~  T)vpht 

.SIit.l~~rn ( ' : ~ ~ t l n ! ! ~ n r n l .  

.ll~ll!~ndl~r 1111. 

liillktr 11'1. 

l i n r t~p t r r  110  

T , R I I I ~ O I I ~  do. 

>ll.<.rlll 1 1 0 .  

N r c n ~ u c h  (:nolonmcnl. 
Pesl~rLwnr (lo. 
QucLtn do. 
Q ~ ~ r l t n  Civil Stntion. 
I:Cjl<ot Cnl l ton~ncnl .  

Itiwnll~in<li do. 

S n h i ~ . n n p ~ t r  I{cnior~nt Drphl. 

Snniw~~r Cnnlonlncnl .  

Snupor do. 

Si i l ko t  do. 
Sirnln Indian Infnntry Linrs. 

Sililinlrli Fort (Nlgpnr). 
Tlinl C n l ~ t o ~ ~ m e n t .  

Topa do. 



I\:.-'I'HE 'I'l:T(:ONOMETILICAL SURVEY 

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

45. N o .  13 Party.-Astronomical. -No latitude oper:~tioua 
were c;rrrie~l out ,luring the g c ; ~ r  under report an{-l the pernonnel 
of t l ~ i s  party 11-;ts enlplo?e(l ; ~ t  the A I > : I ~  Q11:lrters Ofice of the  
'I'rigonorr~etric:~I Survey. 

46. N o .  14 P a r t y . - P e n d u l u m . - N o  p e n d u l u ~ ~ ~  operntionn were 
cilrvic(l out ,loring the yc;lr nn~ler  report ;1n11 the personnel of thin 
p :~r ty  was ve,luce<l to ;I I I I ~ I I ~ I ~ ~ I I I  allil eu~ploye(l in rniscell:~neoaa work. 

47. N o .  15 P a r t y .  T r i a n g u l a t i o n . - T h e  party ilirl I I O ~  take 

t l ~ e  ti,.ld  luring fielil se:isoll 1918-19. 

48. N o .  16 P a r t y . - T i d a l  Operat ions.-I)nrinK t l ~ e  year uniler 
ral~ort  ti,l;~l registr:~tions n-erl carriivl out by nleanu of self-registering 
ti,lv-g;~uxes ;it t l ~ e  st;ltions given in the Follo\ving list :- 

Dntc 01 o f  Nti~rlber of 
Sts~tio~~\. c o ~ l l ~ ~ ~ c n c r l ~ ~ r l ~ t  closing of ' years of  

, of o l # c c r v : ~ ( i o ~ ~ < .  ol,scrrnt.ior~s. I obserrations. 
~ ~ 

I 
- ~ . - -  

1. Adcll . . .  ... lHi9 
I 
I 

2.  1 : r I  ... 
I 1881 

3.  I { o ~ l t l , i ~ y  (Apollo l{nlldi~l.) l8iH 
4. 1<0111bny (l 'ri~~rr's Doclz) lHHR 3 1 

5 .  Alndrn* ... 
6. l<i(l,lrr~~or~~ .. . ... 1 8 8 1  ... , 38 
7 .  lli111goo11 ... . 1880 . ... ' 39 i 

I 1 1880 . . . I  188fi 
8. A I n l ~ l l ~ i c i ~ ~  ... 

I lleslarlecl 1909 1 Slill \vorlring 1: } lfi 
9, I ' c w I  13Inir ... ... 1 HRO . _ . I  ., 99 i 

111 i ~ d ~ l i t i o ~ ~  to the ; ~ l ~ o v ~ . ,  the t~ctoal records of high and low 
water a t  Rl~aunsgnr, C h i t t ; ~ g o ~ ~ g  itntl Akyi~h  were obtained from tide-pole 
readings taken during day-light by the Port  officer^ concerned. 

Tidal observations on an ordinary wooden tide-gauge a t  Basrah 
were taken by the milit,t~ry ;~othorities, : ~ n d  :I copy of the record mas 

supplied to this departluent by the Director, Inland Water Transport, 
Menopota~nia. The ohservntioiis for  the year coullnencing 1st January 
191s wvre reduced by thc ~rlctlioil of harmonic nn:~lysis and the con- 
9t:lnts thun tleduce3 were used in the co~nputation of 11ata for the 

Hasr;~li tidc-tables for 1 9 2 0 .  These data were forwarded on 30th April 
1919 to t l ~ e  I)irector, I\T:ltional Physical Lal>or;rtory, Tcddington, Euglnntl, 
I'or tllc prvl)nration ol' t l ~ c  tiile-tables with the aid of the tide predicting 
111:1chine. 

'I'he t i le- t ;~hles havc not get  been receivcd. 
Tidnl registr:rtions a t  the 9 ohservntories uow morkillg have, on the 

\vhol~., I > ~ P I I  carried out  s:itishctorily :rnd will LC cor~tin~led during the 
cn11ii11g yenr. 

A l l  the :~l)o\.e ohservntories \vith the exception 01' Aden were inspected 
clnriny tlie y c : i ~  unrler report. 



a2 WORK OF FIELD PAHTIES, kc.-THE TRIGONOWETRICAL S U R V E Y .  'i 

49. I n  the following table are given the n n n ~ ~ a l  and decadal 
percentages of errors iu the predicted times and heights of high 

and low water a t  :dl the ststionis where observations have heen taken 11y 
self-registering tide-gaugen :- 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

IN HEIGHT. 

springs. 

. 

1909 

50. No. 17 Party.-Levell ing.-Thrrr  double (letschments were 
employed during the past season on  the levelling oper:ltions ruentionerl helour. 

/a ) . -Jn  thc I 'unjd. 
Ilevisiona~,?) l e v c l l i ? ~ ! ]  hy one rlouhlr rletachment from Pathiinkot alolig 

the PHlan~pur rood to  tllp Chambi brirlgc iinrl then along the bridle ro:irl 
v i ~ i  Kotwsli B.:rzir ( I ~ h ; i r ~ ~ ~ s % l n )  : ~ n d  McLuodqln,i Bjziir to nharrnkot I l i l l .  

This revision wan ~~r lder taken  in order to asrertain wl~r ther  the severe 
r ; ~ r t l ~ i ~ n a k e  of l9lG had caused any mcasur:ll)le chnnge in the height of 

l ) i~nrn~sala.  No change mas detected. The difierence between the 0111 
levelling of 1 9 1 0  and the new of 1919 was less tl1;in :i inches, :I 1lu:intity 

whicl~ cines not much exceed the prohahle error o f  the re3ult. 
'I'lle out-turn amounted to 56 mile6 of si~uultar~eous doul~le lovell i~~g : 9 

pril~lary nnrl 6.5 secondary bench-~nt~rks  were r e c o n ~ ~ c r t ~ d  

(G).-I?L iMesol>otn lnifr,. 

Llrcv,r levelling by two double detnchulents was ci~rrietl out as [ollowx : - 
(1) From Bssrah to Niisiriyah, d o n g  the railway, thence 

northwards vita Sarnswah to Hillah along the Hillah 
branch of the Euphrates, anrl Hnnlljr, lcnving the 
Eopl~rates,  to Baghdsd. 

(2) From Baghdad to  Knt-al-'Amarah anal thence to Shaikh 
Sa'nd where a ,junction waH 111adc with n good line 

run in 1916-17 up the Tigris rrorn Rssrnh by :r 

pnrty or levellers sent from India hy t,he Pnhlic Works 
1)epartment. 

(3) Pro~ll  Rut-aI-'A~r~arah , , i f ?  Hoi ;1lo11g tile Shatt-:ll-OhnrrRF 
to Suwai,j ; ~ n f l  tlrvnrt. I,y road to Niiairiyall. 



\VORK 0 1 P  FD;.:LD PARTIES, ko.-'1'HI3 TRINONOY.KTI1ICAL SITHVHY. 9 
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14, Fro111 Uagl~~lall t o  K ; r l r ~ ; ~ l i  ,I,',;. Felu,ja. 

(5) From Raghdiid to T:ihle Mountain along t l ~ e  r;~iIway line. 

(6) Fro111 B;lghdnrl to I3;liji (R:~il I~r-;ul ) ;tlon: the r ;~i l \v;~y line. 
I ,  l h e  out-turn including br;rnch-lines, iuoountc:~l to 9.56 miles of simul- 

taneous double levelling. The  height^ of 26 prirn:iry (Stan1l;ird). 406 s r -  

condary and 467 tertiary Imnch-marks were determined. 
This levelling was undrrtaken a t  the re~lurs t  of the llirector of  

Irrigation. Mesopotamia, to serve as a frame-work on which the several 
schemes of irrigt~tion v~uo.n;~tin,o from the Tigris and the Euphrateg could 

be based, but sl~onld georletir operationfi he undertaken in Mesopotamia, 
these linrs of lcvels will I)e of value. 

51. N o .  19 Party.-Base Line O p e r a t i o n s . - N o  work was 
undertaken by thin party (luring the year under report. The officers and 

estal~lishment from tirne to time posted to  it for ;~dministrative purposes 
were employn~l on rni~enllaneous work. 

M A G N E T I C  SURVEY. 

52. No. 18 Party.-Magnetic.-The magnetic observatories a t  
Debra DBn and To:-goo were inspected I,y the Officer in chargo 
during the tielrl season and a complete set of observations mas taken 
t each for the co~nparison of instruments. The Alibsg and ~ o d a i k i i n a l  

observatories, under the Meteorological llepartrncnt, were also visitnd 
for the same purpose.. 

No fielrl ohsc.rvations mrre t : ~ k e n  during the year. 
Three dr tnc l~~uents  \\,ill be e111ployed in 1919-20 in tilking ~ n ; ~ g n e t i c  

observat,ions a t  thc 75 vepe:~t  station^ in India, Surmn and Ceylon in 
ordor t,hat, reliable values o l  the annual changes in the magnetic elements 
may be obtained after 191.5 in which year ob~ervat~ions were last taken a t  
these utations. The results \\-ill be used in revising the present da ta  
and maps. 

Special. obscvuations. 0l)serv:~tions oi  the three magnetic elements 
were taken ;it thv I l e h r ; ~  I ) t n  obwrvatory on the 2Sth, 29th and 30th 
May 1919, in response to an appeal by Dr. L. A. 13auer, Jjircctor of 
Terrefltrial Magnetisu~ of the Carnegie Institotion of Wasllington, to 
magnetic ohserv;~torictl i l l  ew:ry country for co-oper:ltion in special 
simultaneou~ ~n:~gnet ic  obsorv :~ t ion~ in connectiou with the Totill Sol:ir 
Eclipse of M:ry 29, 1919. No unnnulil cb:~nges were uoticed in ti)<: 
mngnetic elements during tht, t l ~ r e e  d;iysl observations a t  Det~rtl Doll, 
but 0ven.a result of this n;itnre will LIO doubt be of use t o  Dr. Bauer in 
hiu investigation of the effects of the eclipse on the Earth's magnetism. 

Publication of the results of the iWa!7nctic S t~rvey .  The publication 
of the results of the M;rjinetic Survey from 1901 to  1915, reduced t o  
epoch 1909.0, hns been ~lnavoid;ihly clelayetl. The printing is now, 
however, almost cou~pletrtl ;uid i t  i n  hoped to pul~lish ;the voluulr very 
shortly. 

The reduction ol  the observations of thc 11et;~il survey ;tlltl t,lle 
investigation of the results in ~listurbed areas are Iwing proceerlcll with. 

The Magnetic clen~enis ( ~ t  o1)scrotstories.-The c o ~ n p u t a t i ~ ~ ~  
tabulation ol the  provisional values of declination, $lip. l~orizo~lt :~I  force 
and vertical force for  the three observatorien (Ilehra 1)iin. T ~ I ~ I ~ ~ ~ ~  ;rll,l 



!M \\'Olil< OF 1"IELD PARTIES, kc.-THE TRIGONOMETRICAL SURVEY. 
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Ko(lnikiina1) For 1918 have heell con~pleted : the mean values of these 
elr~nrntg for the yrnr 1918 <lcl.irwl From all days, esclnrlin_o those of 
g1.ra.t (-listurbn~~ce, aro given in the t,ill)la below :- 

h l s a ~  VAI.UES OF THE R ~ A G N E . I ' I C  E I . E ~ I E S I ' S  .\'I' O R S E I ~ \ ' A ' I . O L I I E S  IN 1918 



PART 3.-OFFICE WORK. '-,( 

1.-H LA11 ($UI\ICTEH. OFFICES. 
MAP PUBLICATION OFFICE ( , t ~ l ~ l r  Index IrlapR a t  enll). 

53. I-;rivl' relrttrts ill*, \vtrrk (:arri~-11 o11t during thc year I I I I < I ~ ~  
ravi,.n i l l  tllr live. c~lti~.,,s :~al~lli~~iht,.rt. ,l  11). t.11~ Map P~lblici~tion OHici. ilrc 

<rive11 i l l  1~1r;rs. 5.i to ,;!I. 

All t l ~ c ~ c  111lic.e~ 11;lvt. ( . O I I ~ ~ I I I I I . ~ ~  to work under w:rr c o r ~ ~ l i t , i ~ ~ n n  

t l ~ r ~ , r ~ g l ~ o n (  t,l~c y v ; ~ ~ . :  tl11. ~ . l . ~ ~ ~ ~ i s i t i o n x  1)y t l~r . .  Ar111y for I I I : L ~ R .  &c., have 
Ileerl 1.vc.n I:~l.per t i l i ~ ~ ~  t11~'y were in the I I ~ C V ~ O U Y  yeilr, ill111 t.11~ I ~ C . I I I : I ~ ~  
ror instrr1111e11ts  IS I , ~ I I I : I ~ I I I , , ~  I I I I I C ~ I  :tl~ovc t l ~ r  ~ioru~ii l .  

No ;~,lllitions I I ; I ~ I .  I I ~ ~ I I  I I I ; I , ~ V  to the perwonnel (11 any of t h e ~ e  

offices rxcept the I \ l a t l ~ r . ~ ~ ~ i ~ t i r i ~ l  111ntru111vnt Ofice, and it iw xatisf;~ctory 
tl~erel't~rc, to rccol-11 t111- Si~ct t l ~ ; ~ t  t l ~ ~  i ~ b n o r ~ ~ l n l  irloount ol' extra-~lepart-  

r11e11t:lI tv1trk II~I.! I I C V ~ I I  c ; ~ r ~ . i c ~ ~ l  I H I ~  wit11 litt,le ~ I i n ~ i n ~ i t i o n  or t ,t~e orf1i11:lry 

011t-tl1r11  IS 111.part111e11ti11 I I I ; I ~ I I ~ I I ~ .  k c .  

54. 'J ' I I I*  I:ILISSC':, 11I. I I I ; I I ) S  Sor t l ~ e  p~lhlication oS \ \ - l~icl~ the H r a d  

( ) ~ ~ ; ~ r t < * r  0fic1.s itre ~ . e s p o ~ ~ s i l ~ l ~ .  ;Ire ; IS  lollows :- 
c r r ~  'I'opogri~l)l~ic:~I 111;1ps on the wcirle of 1 incll-l ~ ~ l i l t :  

I I r )  'I'opograpl~ic.;~I I I I : I ~ ~  0 1 1  t l ~ c  sc:~le 11s 4 inc11 --I mill.. 
1 r . 1  'I'opogr;rphic;~I 111;1ps on the scale oS : inch = I  ~nilt:. 

(:ec~gr;~l>l~ical I I I ~ L O S  011 the 1:1.000,000 scale ( ~ L I I O I I ~  I iuc11 
=I (i 111i1es1. 

( ( $ 1  ( : e~~~~. ;~pl i ic . ; t l  111i1ps 1111 the L:2,000,000 scale fabout  1 irlclr 
- --  42 l l l i I ( * ~ ' ,  

I ,f r ( ; ~ I I ~ v ; I I  I I I ~ I ~ ~  OI I  s111i11Ier scales. 

I!/) Sprri i~l  I I I ~ I ~ S .  

'1'11,. 1)1.0grws I I I ; I ~ I ~  i l l  t111, p ~ ~ l , l i c ; ~ t i o ~ ~  of each of thew cl:rsses iw 

, l c t i ~ i l ~ ~ ~ l  l~elow :- - 

(a) Topographical maps on the scale of 1 inch =l  mile.- 
])orin% the y r . ; ~ ~ .  .ii I I I ~ ~ ~ I * ~ I I  sl~tbets Iri~\ro been published. This i s  a small 
inc.rr:r.,. 1\11 t l ~ ~ .  I I I I ~ I I ~ I ~ T  p ~ ~ l ~ l i s l ~ ~ ' t l  11nl.ing t l ~ e  previous year. 

1111les I I I ; I ~ I  S~ I .  '1 :rt tht* 1.r1n1 01' t,his report shows the ~rrogress ulilde 

in 111e pnl) l ici~t io~~ ol' t,l~c, 111or1er11 ~ I I ~ ~ - ~ I I ( ~ I I  pr~I>lic s l~eets ,  ant1 the sol low in^ 
t:~l,lr gives tlrc ~ I I I I I I I ~ I ~  o ~ ~ t p ~ ~ t  01' 111(,sc sheets since the   nod ern topo- 

gr ;~pi~ ic ; l~  SllrVl~J'S \verts ~ l l ? ~ l l l l  :- 

-- - . 

'I'#,I;LI 1'!1l~Iisl18~<1 li; l i  , 4A.l 1 44!1 1,57!1 

I ' l -~ t l~ i~ l~I~~ I I I I I I I ~ I I , I .  01' l - i ~ ~ < . l ~  vlat.,~~. 
\vl~ich \\,ill I I O ~  13,. ~~11hlis111~d o \ \ . i ~ ~ y  I 
I * ,  t.118, : t ~ , a , : t  ~ , o v e r w I  11y l , l ~ , w t  l u . i ~ ~ ~  
tnw1~tdc.d i l l  t l ~ t ,  TTOKI.I>IIBII~R. 1',)1. 

I 

-- 

\ I I F V # , ?  ~ I M I  ~ n ~ l , l i ~ ~ ~ ~ t ~ ~ ~ ~ ~  ~ ~ I I I ~ I I ~ ~ ~ ~ ~ I I ~ ~ I ~  i 
\ # , ; ! I < ,  ! ) I  I 1.94s 

,- . . - -- 
.\lnl~~.oxi~v~:~l~. I I I I I I I ~ I I , I  I ( . B ~ ~ : ~ ~ ~ I I B \ L '  ill,. ! 

~ ~ ~ ~ l ~ l i ~ ~ : t t i ~ ~ n ~  .',I ;:, , 1.011 1 1,115 
. ~... .- 

2 , t i O I  

. . \ l q ~ t ~ x i ~ ~ ~ : ~ l ~ .  I I I I I I I ~ I I I I . ~ ~ ~  jnl~ltli,. I - i ~ ~ c . l j  I 
*IIIv.!.; i l l  l r ~ , l i ~ ~  I , 2,02!1 ' , 2.0:Ii li.218 

..t cm<,- i rwl~ S I I W I ?  t $ t  l l ~ ~ ~ * ~ ~  xttrvoyt-d clntring 1 9 l ~ - I l ~ ,  31 on,\.i~ich sl~e,sh 
.PI I l n q ~ x v  .itnrvvya-tl d ~ ~ r i u c  I!llli-li. a~nd 54 one-inel, shcct* of tlbo~u nllrscycd 
ml!~rinu 1!117.1?1 ro~noin t u  I I C  I ) I I I ) I ~ s I I P ~ .  R o ~ r  onc-inell sl~crtn of tboso anrvp cd 
alttrinc I . I ~  ycmr uwlrr - , I ~ ~ w I ~  I I : I V ~  : I I ~  ~ ~ C I I  T C I . F ~ V * . ~ ~  ~ t l r  pnhlicRtioO bCLl 
:Illlh S~."!v&nbc I!l!!l. '- I 
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In  :~dditiou to  the above, preli~nitl;lry e ~ l i t i o ~ ~ s  (in C O I O I I ~ R )  01. 24 one- 
iuch sheets, prepared froui ino~leru revenue sul.Ireys. I~ave heen pl~hlished 
during the year pending their topographic;~l revision. Wn rlew \'ill:~ge 
boundary" editions of modern one-inch sheets hilve Iwen ~)nhlisl~ed h r  
Local Govern~nents. 

59 ~ ~ l o d e r u  one-inch, 10 preliil~iuiiry e~l i t io i~s  of one-inch. and 45 old 
style one-incli sheets have been reprintell (luring the year. 

(6) Topographical Maps on the scale of ', inch-1 mile.- 
Index map No. 3 the end O F  this report shows the progress 1ui1r1e in 
the  pul,lication ol' the  modern hall-inch pal~lic  sheets: Tllis series now 
forms the tacticnl map of Incli;~, having taken the place ol' the (luarter-inch 
nla s in this respect. I t  was c o n ~ n ~ e n c ~ d  in 1914;   no st of the sheets pub- 
lishjd u p  to  date are reductious from t , l~e o n e - ~ I I C I  I I X I ~ ;  but otliers :ire from 
direct half-inch sunreye. 

The follonring table gives the ;~nnnol output or t l i e ~ e  sheets :- 

Totnlr I 1.i1; 2 I I ; ;  

I n  addition to t,he ; ~ l ~ o v e ,  p r ~ l i n l i n : ~ r ~ -  t.,lition? ( in  ~ * ~ I I I I I I . S )  01' I:i I l i ~ l f -  

inch sheets, preparerl ~ ~ I I I I I  11111 11:1If-i11cli 111;1tc,ri:11. l ~ a v ~  I ) I , P I I  ~ ) I I I I I ~ s I I I ~ I I  <11iri11~ 
the year. 

:3 ~norlern 11ul~lic I I ~ I I F - ~ I I c I I  S I I C ~ I . ~ ~  : I I I I I  5 0111 - t~.Ir-  l ~ ; ~ l l ' - i ~ ~ c . l ~  s111'1.ts I ~ i ~ v e  
heen reprintell ~lnriu!: tht- ye:lr. 

fc) Topographical maps on the scale of : inch = 1 mile.-- 
These maps are prepilrell in '. tlezree " s11el.t.; \v l~ ic l~  inc-l~~tll. I " ( IT  Inti turle 

:lnd 1' of longiturle. i.~.. tl~t. are.1 , . I) \ , I ,YCOI 11) I l i  one-inch .;l~c>r:ts. or l'onr 

half-incli sheets. 
Tile pror l~~ct i~ ,n  (,I' thesn, ))laps is still IIc I ;~ ! . I . , I  o \ v i ~ ~ <  to t111' I I I I I ~ I ~  I I J . ~ O I I ~  

work on those of the h i ~ l S - i ~ ~ c l ~  sc:~l~. .  
Index m:lp S o .  4 at the I * I I < I  01' this reporl sl~n\vh t l~r* Ilroyrf?ss I I I : I I ~ P  in 

tlie puhlic:ltion ol' the ~ n o ~ l ~ ~ r n  ~~r~al . ter- inc, l~ p1111lir S \ I I . P ~ S .  

Tile follo\ving t;~l,le gi\-ex tl~c. :rnnr~:~l I ) I I ~ ~ I I I ~  I I I '  ~ I I P S I .  Y I I I . I ' ~ S  :~--  

NI' \ IIII . . I (  , , I  .. I ) I . . c ; I : I . : ~ : "  SIII:WI.* I ' IJII~,ISIII . : I~.  

I - I  I I ... 
I I : l!ll2-l:J 

1!11:1-14 I 
I 

I ,, , I!)l4-15 
I l!ll5-ll; I ,  , 

lYll;-li I : I  i I 

IOli-IS I I 

1818-19 3 8 '  , 11 

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

,,,.1.. " X I 1  11.1 t l . l , l l l l l l  3.. 1.. 1 ' . . 1 1 ~ . l l .  - "1111,t. 1 
in 111tli:r I 1711 I I l l  1 1 1 1  ' I.-,II 



In  i~tl~lition to th,. i~bovc, 10 ~notlerrr !)i~l)lic ~~uar te r - inch  shr1.t~ 
have hrcr~ rcpr i r~ t r~ l  rl11ri11g the yc:rr. 

9 "(Iegrer" sheet8 have Iceu pr rpar r~ l  i l l  Xo. 1 draw in^ Ofice 
from tlrc olfl engrave11 ~~n;rrter-inclr Atlas sheets, hrought rrp t o  date and 

p u h l i ~ h e ~ l  ( i n  I)lack o ~ r l y )  ;IS provisional i s ~ u e s ;  and 5 of such uheetn 
which wenn ~)nl)li~hc.rl ~,reviously have becn reprinted dllring the year. 
These provisional " tlegrer '' sheets, including those in Irantl, now cover 
practically thc, \vlmole irrt.;r CII' Jndi;i FOP ~ l i i c h  i ~ ~ n d e r n  " degree " sheets 
are not  likely to  he ;~v:rilahle For some h e .  

(d)  Geographical Maps on the 1:1,Q00,000 scale.-( i )  The 
"India and Adjacent Countries" Series ( Vlrl!: Index 111i1p NO. R).- 
Duriug tlre yc;tr '1 rlen, s l~eets  01' tlris series have becr~ puhliuhed, 2 sheets 

have ht:e~r ~notlernized an11 repnblislretl to  siiperse~lr 0111 cclitions, and 
11 sheets have heen reprintell. 

( i . ,L) La Carte Internationale du Monde.-(Virlr! Index map 
No. 6).-A frill description of the gvnesis 01' this series \v;~s given 
iu tlre (:cneral lteport for iR1:i-14. S o  rniip ol' t ,l~is series has been 
prrhlisl~erl ,luring thc year ;  5 s h c e t ~  11:Lve I)ern ~ ~ u h l i s h e ~ l  all to flute. 

(e) Geographical Maps on the 1:2,000,000 scale.-( lrirlc Index 
map No. Ti.--No I I ~ \ \ .  lllall or t l ~ i s  series was puhlisherl ~ i u r i n s  the year, 
but :! shel.tn Ir;~vr bv(.n reprint[-rl. I<xperir~~entx to t l e t e r ~ ~ ~ i n e  the rrlost 
satisfactory 111etho1l ol' engraving and reproducing the new maps of 
t,hix series ( I F I I ~ C I I  \\,ill ~~.elltu;rIIy fitiperse~le the Map of 1111iia or1 the 
scale 1 i~ lch  = 32 ~ni les )  h;rve heen pr;rctically courpleted. 

(f) General Maps on smaller scales.-The engravetl p1;rtt.s of 

:ill these maps h;1v13 he~:n corrc:cte~l and brought u p  t, date as far as possible 
during the  ye:^^.. 

lg) Special maps .-Tlre annual eclitiorr of tlre R;rilway Adminis- 
tration Inap ( o n  the scitl~. 1 i. :I1 = 64 miles)  and a new provincial 
map ol' the Ptin,j:rl) (011 tlir 1:1,0 ,000 scale ) have been publishetl dnring 
the year : t\vo pro\i~rrial  lrraps t 1 the R;rilway, Cnnal anrl Hond Innp 
of 1ntli;r ( on the scale 1 inch = : i h m i l e s  ) havv l ~ r o n  reprinted. 

Nurn~~rons  special lr~ilps I I ~ I V ,  also I)ee~r prepared and printed for 
the Arnmy, for Local Go\.ernrne~!t$ : I U ~  I'or other rleparturents. 

"Town ( h i d e "  m:rpn> on the scale 12 inches = 1 mil?, (11' se\reral 
of the 1arg1.r 1111lian cities are u n d c ~  pre1)ar:~tion; :! sheets of the 

C.zlc~t,t~n-Honrralr " 'Town'-guille " rual, ( \rhich nrill he contnincs1l ill 
16 ~ h c e t s )  Ir:l\~e 11ee11 pul?lishe,l ( lnrir~g the ye;rr. 

55. Map Record and Issue 0fflce.-No cl~aupes O F  any iul-  

~)ortn~lcc? I I : I \ ~ P  hrvn ~rrntle i l l  the organisation 11s this ofice (Illring the 
year. 

Tlrr :~lrron~rt ol' \vo~.I< r:r~.rir~l out h;is I,er~r ~:.rorniug steadily every 
year, an11 Ilror<b vsprci:rIly since 1!)11. 'rlre illcrease dnring tire prvsclrt 
year is very I I I I I C ~  g~.eatrr  th:rn cyrr 0efo1.e: it llns I ~ e e ~ r  cilr~st>d partly, 

:Is i t1  previous ycnr8, by Ia.rgc insncs ol' Illaps to the Arnly. and llart,l>r 
I)y tlrc Fact t11:rt ; r l l  cstra-(lep;~rt~~~rer~t;rl ~)nl ) l ica t ic~~~s  1 1 : ~ ~ ~  been issuecl 
throngliont the yr:lr by this oficc. i n ~ t r ; ~ t l  nl' qlirc,ct l'rour the I'hotcl.-Litllo. 
Ofice, ;IS in prcvions years. 

Tt is ~:ltisf;lctory to l ~ o t c  tlr:~t, tlcspite tire illltilnrly ,lentil (iu 
Al,ril l ! ) l ! j )  or or the Assist:~nt kI;~p Curntors nlltl the str;lin of 
the p : ~ t  li\.it !11>:1rs' tvnrk on t h ~ .  \vl~olr st:ttl': to \\~Ilic:ll no :rtlditigblls 
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Ilave 1)ec.n ~ n a d e  (luring t l ~ c  war, :ill the urgeut rlew;~ndu ol' the A r u ~ y  
#Illring tlrv year 11;1vr bern ~ u e t  without clel:~y. 

It \lax not Item possible to co~~lpletc entirely t l ~ ~  new ayuteu~ of 
recording ; I I I  issues or II IHPR FTOIII the Pl.i.111 ~ S e c t ~ ; o ~ t  of the o6ce.  
Ledgers h:~vr* now heen c o ~ n p i l ~ d  I'or ;dl ~nodrrn  ortips, but stock has 
ye t  to  I)e t,akon of all ~nops,  on v i ~ r i o ~ ~ n  scnlca. p11l)lirhed in old style 
from  survey^ prior to 190.5. 

Pair progress hna. I~onrever. Ibeen I I I : I I ~ I *  in t l ~ r  O ~ i ! j i / n l ~ ( .  Sectiron 

of t h e  ofice (luring tlre year in card-inrlexing tll~. receipts nntl i ~ s u e s  
of the recortls under the new syste111. 

l)et;~ils ol' the work of tlre otFic~ i l l  connl.ction \\fit11 ; I I I  S~ t rvey  of 

India 111;1ps, ter~nell " l)epiirtnleutiil ". an11 wit11 ;(I1 other ~ n i ~ p ~ ,  plans, 
chart* ; I I I I I  i l lustrat io~~a prepared for an11 suppliwl t o  ~lepartluents other 
than the Snrvey of Intlia t~nrl ~ I I  the puhlic, trr~neql .' Extra-dep+rt- 
mental". Ik:lve heen sul)-~lividetl in this year's report k~ntl arc uhown 
separilt1:ly in the sul?ioinerI t;~bles ol' ( 1 ) maps isaued : ~ n d  OF ( 2 )  Tilaps 

receive11 l 'roo~ the Printing Offices. 

TOTAL. 

YEAII. ! I - .  . ! 1 - - 

i j Total . 12,227.010 3,87,085 101.222 
- - ~ ~ - -  - 

19Ii-IH-/Total  : 795.810)  !2,12.H81) :I!).,H:l 

Number 



. , 
: \ 

Table 1V.-Publications received in Map Record & 
Issue O f f ~ c e ,  1918-19. 

A.-From the Calcutta Printing OfBces, (including the 
Engraving Ofice). 

Class of Mnps. 

1 tions. I E<litions. ( I _ _  _~ . - .  .-.! 
I DEPARTMENTAL. 

GEOGRAPHICAL MAPS. 1 1 1 I I 

GENERAL MAPS. 

N:~ps  of Tu~rli:~ . . Y:lrio~~s 

TOPOGRAPHICAL MAPS. I I I I I 

... Mo~p of Indin .,. 
Sorlthe~u Asin Series ... ... 
Ir~rlia and Adjacent Countries Series 
L:t,Carte Lltcrnationnle du  Mondr 

Q~~i~r tc r - iuch  Modem ... 
... Do. (Prely.) ... 1 '-4 miles 

Do. (Provl.) ,., ... 
H:~lf-inch &lodern ... ... 1"-2 11iilrq 

..... Do. (P&.) ... . .  - i r s  . . .  ...... ..... 
One-inch Modem ... 1"-1 n~i lc  82.532 82,032 ... DO. (Prely.) : :  I ~ I - I  l i e  :I 1 :: 1 i,:i!/i 1 l i / g y  
Old Style sheets ... ... TTnrious ..... 7 6  1 :  19,030 

- 3  n i l  
1 :2,000,000 
I : 1 .0OO,OO0 
1:1,0(10,000 

SPECIAL MAPS. I I 1 I 1 

. . . . .  

...... 
2 

...... 

T o t a l  . . . . . . . . .  1 193 242 ' 258.490 '2.41.284 
I I 1 1 

... District Maps 
Adminintrntion Rrport Mnps . .  

... P1.0vincinl Msps ... 
... Plnns of Cities rind Cantonments 

111~ler Naps ... . , , 
... Miscrllnnroofl Nnps ... 

-- 

EXTRA-DEPARTMENTAL. 

200 
3,000 
9,461 

. . . .  ...... 

1"-4 niilcs 
1"-S 111ilcs 
T'nrialls 
V~~r ious  
\ ' ~ I ~ O I I S  

Vnr i~~us  

G r a n d  T o t a l  I 
I I 606 1 409 '2.115,6063.95.~84 

1 I I 
B.-From the Trigonometrical Survey Office, Dehra Dun. 

1,800 
9,000 
9.461 
...... 

1, S I I ~ V P , ~  of Indict G r ~ i e ~ ~ l  l ~ c ~ i o r l ,  191 7-1s. Price  Bs. 2 or 2,-8,/. 
2 .  Itr,,nr<ls of t l ~ r  S u ~ v r y  of Tlrdin. YO~II I I I (*  XI1 (181!1) Notf.s on S ~ ~ r r r y  of Ir~,li* maps and 

tllc 1nodrl-n r l c r ~ ~ l c l p ~ ~ ~ r , t ~ (  of Indi~n~t ( ' :~r t  ~ : I ~ I ~ I I J . .  IJrjcc 1:s. .? or 4.y.  * 
::. FJ:~nil-Book of 'I'opogrnplly. Cllapfcr S. Mn11 ~ ~ ~ p r o d r ~ c t i o u .  Second E,liLion. 1919. 

l'ricc 11s. 4 r r l .  4d. * 



80 OFFICE W0RIi.-HE'AD Q U A R T E R  OFFICES. 

56. No. 1 ( H e a d  Q u a r t e r s )  Drawing Ofice.-This office is 

organised in six sections, each section heing under its own supervising 
officer. 

(1) Tlie (?on~pilrrfiolt Rccli,n>t.-l)eals with " La Carte Internationale 
du Monde i ~ u  1,000,00OC," wit11 all " Geogruphical " maps on  scales smaller 

than the 1:1,000,000, and with miscell:~neous work. ' 

( a )  Of tlie seven sheets of " La C:lrte I~~ternationnle do Monde " 
which were in h i~nd  a t  the end of the previous year, five 
s l~ee ts  hnve been col~~pleted and sent to press; colour proofs 
( f r o ~ u  tlie enjir;rverl plates) of the reinninil~g two sheets ;Ire 
under ex:rt~~ination. No new sheets of this series 1i;lr.e Ijecn 
taken up during the yr:lr. 

( b )  Of the new ir~:~ps of the Sonthern Asia Series, on the 1:2,000,000 
sci~lr. tlre prep;~r;~tion of patterns for engraving the outline 
pl:ttes of Four slieets has been continued throughout the 
year. A revised table of the lettering to he engr;ived on 
this new series has been co~npleted. 

jc, The ~ ~ r o s t  i~npor tan t  " 3liscellaneoue " maps"tlea1t with by tllis 
ser tion during the year have been "Town Guide " maps. 
Tlie fair-~nappinr of four of these inapLi was in hanil at the 
eritl of the previous year ; of these, two have been coinpletcd 
and sent to  press, t l ~ e  third has been trensferred to  a special 
party for revision in tlir field, and the fourth is awaiting 
return of the corrected proofs. 

During tlie ye:lr, print originals ol' three a(ldibion;~l " Town 
Guide " lnaps were cou~pleted and seiik to press, and a pre- 
liminary Type tnl~le for Town Guide maps wafi also compiled, 
drawn and sent to press. Corrected patterns and new colour 
guides I~ave heen prepared for a reprint of the 6-inch 
(rngravcd) Map of C:llcutt&. 

(2) The " One-ilfilliontli " Sectio?l.-Deal8 with all maps of t l ~ e  " India 

.and Adjacent Countries" Series, on the 1:1,000,000 scale. 
(a) Engravetl Editions (original and rnodernised). Of the 13  sheets 

which were in hand a t  the end of the previous year, 7 have 
been conipleterl and sent to prefis, working patterns for 
engraving the plates of 3 sl~eets, and the preliminary 
compilation patterns O F  the remaining :3 sheets, :Ire in 
hand. The preliminary compilation pattern of one extra 
sheet has been taken up during the year. 

( b )  Helio Editions (Original and Repriut). The fair-mapping of 
t l~ree  original sheets was in hand a t  the end of the previous 
year. One of these lias heen sent to  press for reproduction 
and eupply of prelin~inary proofs, work on the remaining two 
sheets is in progress. 

No other original ~hee t f l  have Leen taken up (luring the year. 
The fair sheet3 of 5 previously published sheets have heen 

corrected for rcprint and sent to  press. 

(3) TILe Q t c a ~ t c r - i n c h  Sectio?~.-Deals rnainly with the fair-mapping of 

quarter-inch sheets, compiler1 [row Hnrveys OII any scale executcd ~ r i o r  to 
1005, for in modern style either in colours (Preliminary Editions), 
or i u  black, o r  black and brown lProvisional Issues). 

~t the end of the previous year, fair-mapping of 9 quarter-inch 
Rheetv was in hand (eix "Preliminary Editions " and three 
" Provisional Issues "). 
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The drawing of seven of these sheets hns been completerl 

during the year ;  consideral~le progress ha8 heen ~ ~ ~ a r l e  on 
the other  2 sheets. 

During the year under report, 20 quarter-inch sheets, which 
were under preparation in the iMappi?rq cs?lfL Rc]!l,ri?lt 
Secl,,io?l for publicstion as " Provi~ional Issoes," were trans- 
ferred to this section for completio~l. 4 of these alleets 
have been fair-m:~ppe~l for pnl)lication a8 " Preliminary 
Editions," hut have not  been sent to  presH y e t ;  work  ha^ 
been stopped altogether on 2 sheets ; and the remaining 
14 sheets have had to be put aside for the tirne I~eing. 

I n  addition to  the above, work has heen start,ed [luring the year 
on two quarter-inch sheets, for publication a6 ' Provisional 
Iasues,' and fair-mapping of both i~ in progress. 

(L) The 14 half-inch s l~ce ts  which were in hand during tile previouv 
year, froul old Sind Survey sheets, have been completed and 
sent to  press during the year, for reprint in modern utyle :is 
" Preliminary E~litions". 

(4) The Mappin!/ a?l.rl Rep~i.?lt Section.-Deals mainly with the correc- 

tions of fair sheets of topographical ulaps (both from ~ r ~ o d e r n  surveys and 
from surveys executed prior to 1905) for reprint, and with the  fair-mapping 
required for spccial maps (including extra-clepartu~ental) on all scales. 

(a) (i) Tlle fair sheets of 148 previously published topographical 
maps (105 modern and 43 old) have been corrected 
and brought up to  date and sent to  press for re- 
print during the year. Work is in progress a t  the 
end of the year udder report on 100 sheets (75 
modern and 25 old). 

(ii) The fair slieets of 33 new topographical maps drawn 
by tield parties or  by other drawing offices, have been 
corrected (on receipt for publication or a t  proof 
stage) during the year, before final publication. 

(iii) " Prefis Order Proof" corrections have been iurierted on 
the originals o l  101 new topog~nphical maps, after 
publication. 

(b) 22 "Provisio~~al  Issue" degree sheets were prepared froul 
old atlas sl~eetn and sent for publication dur i r~g  t l ~ e  
year. 

(c) Fair sheets (either original d~tnr ings  or print originals) 01 25 
special m:lps, on various s r a l e ~ ,  have I~een  drawn for the 
Army, other Government departn~euts, kc . ,  and sent to 
press. 

There has been little o r  no  diminution during the  year of the 
usual l~~iscellaneous work of all other descriptions (includ- 
ing extra-departmental work) carried out  by this section. 

(5) The 0,ficc Copy Sectio?l.-Maintains records of all additions and 

alterations to the details u ~ o \ \ . u  011 :1I1 published maps of all srales, for 
incorporation in now editions or  reprints of such nlaps. 

(a) These corrections and :idditions have been ~narle to 2,542 
existing ' ,office copies" of maps of all scalfs doring the 

ycar. 355 frcsh "office copies" of 11ew1: published or 
reprinted lnaps have been prepared. 
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(6) The nliscellaneous work of this uection includes the checking 
and recording of the areas cont;lined in all one-inch 
and half-inch nlaps received by the Milp Publication 
Office for publication, the supply O F  certified copies of 
original recorlls hoth to  offici:ll :~nd  private applicants, 
2nd correspondence relating to Revenue Sur rey  maps. 

(6) TIM E.xci~)~i,nilt!l Sec:tioll.-Esamines the 1n;tjority or the sheets 

\\.llich are fair-milpped by the other sections of thi6 ofice, and scrutinizes 
:I I;lrg-e number of sheets which are Fair-mapped elsewllere, before 
pnblication. 

296 "cases ", atlecting 412 maps 011 \.arions scales, have been 
examined and passed during the year. 

T l ~ e  amount of nliscellnneous \vork 1le;llt with by this sect,ion, in 
connection with the Fair-mapping OF the \r,hole drpartment, is exceedingly 
large and its nature is too diverse to specify in detail. 

57. Engraving Ofice.-(1) Engravii~,q Srct ion.  (a) As in the 
previous year, most of  the engravers have continued to  11e employed during 
the  year utlder report. 011  new or  ~r~oiler~iixed editions of rnaps of the 
" In~l ia  ; ~ n ~ l  At!j:lcent Countries " Series and of " La Carte Internntionnle 
tlu Montle ", both on the 1:1,000,000 sc:~lc. 

Of t,he former series all four plate8 of all the seven sheets in hami 
Irave I~een  co~npletetl; oF tile I;~ttcr series ; I I I  four plate8 of five out of 
the sevcn sheets in hanil have ; I I S I I  heen co~nplete~l ,  the remaining two 
sheets having reached prooE stage. 

( 1 ) )  S o  morlc has been (lone tlnring the year on the plates of any 
of tlre s l~ee ts  cithcr of t l ~ e  Sootllern Asia Series, on tlle 1:2,000,000 scale, 
or on the new 3I:~p c~f India on  the 1:4,000,000 sc:~le. 

A gooil deal of preli~niuary work, ho\vever! has been carried out in 
conuectivl~ \\,it11 the for1111.r series, whereby it is llopcd considerably to 
expedite the eog-r;lr.ing when the revi~ell  patterns ol' the sheets whiclr 
are now I)eing cor~rl)ileil :Ire received. 

( c )  Periotlic c o ~ . r e c t i o ~ ~ s  Iiuve Ileen carrie~l out on the platcs nl' ill1 

the General fengr;~venl) 3l;lps of I111li;l on slnnlle~. sc;lles ~ I I ~ I I I  tlle 
1:2,000,000 an11 of ;ill I n ~ l e r  clli~rts. 

The l'our pl;~tt-x ol' tlre li-inel1 Mel) ol' C'alcntt;~ 11;lve I~cen corrected 
;IIIII I)rougl~t up to ilnte lor reprint. 

T l ~ e  conrl~inetl ontliue :u1~1 c o ~ ~ t o u r  plates of ~~~l ; l r te r - inch  sheet 38 N 
\rllirll \rere ~vlgravc.,l in 191.5 11;lr.e I)ven cor~,ectetl ;tud I ~ r o ~ ~ g h t  up to date, 
ant1 ;lrt p:lper prints ol' t.;~ch hnve \lee11 sul~plie~l  to th r  Photo.-Lithn. Ofice 
Tor repro,I~~ctiolt IIJ .  I lcl iozi~~cogr;~pl~y.  ' r l~is  is lor experi~llental pllrposes. 

Yisccllaneons \vorl< is ~ ~ ~ o s t l j -  est , r ;~-~lepnrt~nrntnl  an11 includes the 
ellgraving of ;I I:rrxc \ \ ' a r - r~~e~~~or i ; t I  I)r;lss platr. of vnriolls kinds of scales 
rct~luire(l l ~ y  tile A I . I I I ~ .  :1r111 or titles 011 :I consiclernl)le number of photo- 

,rr;Lvur(. p l ; ~  te-. 
( 2 )  l',.i,ttir~!, SP ,~ / ;OII .  -?S..54.& ilnl)~~essions \rere pulle~l (luring the 

ycar c o ~ ~ ~ p w t ~ l  \\-it11 42,lFjS ~ l n r i n ~  thc pr~-villus year, on t l ~ e  snlnl: 
tlnlnl~cr or tllachincn. 42 per cent. r ~ l  the i~~~pross ionn  puller1 duri~rg the 
yc:lr \rere rxtr;l-,lep:ll.tl~lent;~l or,lera, such :IS photo~ravores,  ~oll l lni~Si0n 

I'or~lls : I I I I ~  rertitir;~tes. 
Illtervsting r s l , e r i~~l t .~ l t s  Ilnve I ~ e e r ~  c ; ~ r r i ~ - l  ant, to ;lscertairl n-hethcr 

of  tllo 1'1~litic;tl Ellition " of geogr:lpl~ir:~l :~nrl general c n g r a r r ~ l  

111n1,s colll<l I , ?  printeal in colonrn, i l '  neceRs:>ry, Ily this section ~lirect  
irn111 tl~rs copper p lo te~ .  Although it W;IS prore(1 that this co111il he done 

nllccessiully, it \rns rleriilvrl. for otllrr re:lnonn, to nilhere to tile prcaent 
111rtho01.; ol' I ) l , i~ l t i~~l :  s11~11 ropie.; I'rn111 tr;~nsf<.rs-to-zinc in t11c 
or,lin;~ry Iitl~n. I I I ~ V ~ I ~ I I ~ S ,  ' 1 1 ,  
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AR a r~.sul t  of this experillrent however, all multi-plate engrave11 1n:rpn 

are uow proved in colonrs, which shortens the ilur;rtion an11 i n c ~ e a u e ~  the  

accuracy of esami11atic111. 
58. Photo.-Litho. Ol3ice.--Thc Lidho out-torn for the yezlr ~ ~ n ~ l e r  

report is slightly snl:~llcr than the record ont-turn of the prcvious ye:u., hut 
ia consi~lcrably greater tllan that of ;tny other y e w  (v ide  T i ~ l ~ l c  B). 
Very urgent ~ ~ I I I : I I I ~ Y  1)s t,he I \ ~ I I I ~  for nlilpn resulted in two new "recor~ln" 
being nlade for the 111ontI1ly orit-turns of .Jnlrr anil .Iuly l!)l9: this W:IU 
accourplished hy the en~ployment of ;I Inrge : L I I I ~ U I I ~  of overtime. 

The two rotirry oftlust ~n:~chinc prcasev \vl~ich wcre o r ~ l e r e ~ l  laat yciw 
having provcd u~~obtninal)le, other suital~le ~nachines arc being selecte~l in 
Euglanil. These are required to repl:rce two vcry 0141 ~nirchinos which can- 
not  deal efficiently with colour work. 

Improveu~ents to plant courprise the 1;tyiny of floor ririls iu the atndio, 
to  enahle No. 1 cnll1er:r to 11e swnng ronntl Snr nse nritllout a reversing prism, 
and the bnililing of ;L large ~lryiug-lmx for use in the Pocc:~ler I'rucess 
Secti ,o~l.  The entire renewal of the wiriug of the electric l igl~ting and 
power circuits and the insttrllation or ncm s\vitchhoards t l ~ r o u g l ~ o u t  the 
office is also in hand. 

No new processes have heen introduced rlnrinx the year, but the methods 
of photopaphing layer and hill-shaded originals have bern in~proved. 

Experiments are also being made with ;I view to  supersede the 
slow and laborious method of "transfcr" from engraved copper plates to  
zinc by the photographic reproduction of a r t  paper prints from the copper 
plates, and it. is hoped that  these will prove successful. 

The "Powder Process", which was introduced last ye:tr for m;rking 
any nunrher of reversed copies of a negative, hnn continued to be most 
successful, not only in reilncing the cost and improving the quality of repro- 
duction bat  also in relieving work in the studio. 

The Collo\\~ing talde surnmarizcs hriefly the ont-turn of the I'lr.oto. Hrcc.laeh 
during the past three years :- 

I n  the Li.tlto. A~.n?iclr the machines and handpresses printed a total of 
1,828,240 copies of maps and diagrams during the year under repor t ;  the  
m:?jority of these wore printed for the Army. 

Details of all the new publications and subsequent new editions or  
reprint8 of puhlic maps printed during the yeor are given in Table IV on 
pnge 29. 
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A comparison oE the work done a n t 1  i t s  cost during the past three 

yenrs i s  given in the two tables and diagram below :- 

Out-turn of Photo.-Litho. Offlce during 1918-19. 
TABLE A. 

TAELE B. 

1 2 ' :: i ,k 3 1 6 1 7  

1 
- 

\-v:,r. 

1918-19 1 2.21.218 1 4.54.243 1 637 

1918-191 1.248.913 1 183.413 1.151.878 1 5.571 1 1.133.211 1 1,829,580 

t 11~cnr r~e t l ) -  pr inted s r  ti,* oulld . I . i9G,Y1 i n  the C;cnmtl Rrport, I!l l i-18. 

4,203 ( 4.840 

DIAGRAM SHOWING OUTTURN OF THE 
LITHO. BRANCH 

o u r q  lllr 1551 ten years. 

4 

'Coat of 
otric*. , 

' 1)vc- not ittrluclr ca~at o l  ehcnnirrblr ~ * ~ p < , r  LC. ol,luined lrotn Englstlcl ( I l r .  I 8.5 (CB in tllc ~ C I L I .  under 
I.cIN~~). rind u*rclndc~s t l l c  am<nu>t rer;vcl.~cl dir<.r.tl)- i n  eusll o r  hook drlvit [dl. Covlr ~lont, (Rr.  /lJ,:L!-L i s  
tI81. I var undr-r rvoort). 

DIAGRAM SHOWING PROFIT AND LOSS 
on  the worklnp o l  the wlmle olllce 

dur~ng the last ten years. 

 umber o l  mrnorestonn p u l l M  in L f l n o  
Total Value at Work Done shewn cn18s .- 

~ r a n c h  shewn thus ................ .- Total Exoend~ lu r r  mclud!ng cost 01 
. . . . . . .  English stares. bc. shewn thus. 

_--__-___ - . . 

3 
..... .- .. - .. 

Vnlue of 
o u t - b t m l  nt. 
cost-rrr tes.  

ILs. 1 
191G-1: 1,79,E[;l i n 3  ' 3,391 4,164 *, 

- _  -_ 

4 ) 3 ( 1 i  

~ U Y D E H  OF \I.*YS YItIN'PEIl. 
.... ............ - 

I k p ~ r r t -  Otllt-r t l l n n  
u r e l d d .  1 L r I l ~ l l l l l t l .  
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( '7) Tllr C!tr,~~,~llt~,/iot~ ,Yrction.-The rongh compilation on tile ~ c a l ~ :  
ol. 1 inch = 12 l ~ t i l e ~  of 4 shvets 111) to  E a ~ t  Longitnde l,fl?,P ; I I I  ' ir;Gre;~~i,'i."li\ 

co l~~pi l ;~ t iou  of : u ~ o t h ~ . r  sheet on  the 1 / M  .wale, mere there waN re~pect ivvly 
tire c n r r ~ , n t  ye;tr: 4 n l l e ~ . ~ s  1111 thc 1/h[ Wale mere ;L profit o f  I{R.  1.55.HZ9 

11t:nt of h1;1l1 P~~l,liriltinn, I'or pl~lllication, ;tl~rl 
4 s h e e t s  \vit,l) hills on thl. l ' : ~ h l . , ~ i ; ~ l '  c o t ~ ~ p ; ~ ~ . ; l t i v e  ligures 1'11r tile I;~crt :3 

I,,. ~ e n t  I'or .- 'ic:~tic 
... . 

! 1916-17. I9li-lr;. ! 1918-19. 
I 

~ - - - -- . . 

I / la .  Cr. RS. 

50.904 

S ? l ! l  ; 1.33.730 

Rep:~ir;~l~lc Store&. 

8. Value of i~istrumc~nts purolr:ts,d loci~lly . .  1,01).0:1R ! 4,5O,:j3lj , 2.72.462 
9. Vnlueof instrrn~~cntu i ~ ~ ~ d n ~ i ~ t c ~ i n l s  ohti~invd fro111 1,Ol.i-14 1 67.174 

Enplnnd tllroupl~ tllr Dircctor Gr~lcr:rl of Storrs. 
10. Average KO. of ernploycl*~ and their pxy ... 

3. During the year the stoclc of t111 the three stores ( t h e  Scrvice- 

able. the Repnirnl~le il1111 the l I :~ter i i~l  Stores), WIN twice t : ~ k e ~ ~ .  and thc  
d i sc r~*pnnc iew~ot i r l~ r l  llavr I)i*el~ niljusted. 
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l n d  i ts  cost during tlie past three 
TRIGON, 

80. Computing 0. ‘* 8-19. /,/ 3s 5 

is the pu11lic:ttion of l'rol'essiou. ..-.<. , 25 
Isostasy in Hirn~~lnyan i ~ u d  Pu't.ighl,ouriug ht igtuun l.roIl1 .. I (i 

Burrar~ l ,  1c.c.s.1.. N . E . .  p.1c.s. An en~leavour hits been" .Ade i n L , - - -  
t o  solve th(t geolletic prolllen~ of the Indo-Gangetic t rol~gh.  

The a(1,jnstmcnt of the pendent p o r t i o ~ ~  of the Eurrna Coast Series; 
which extends to  the south of latiturle 18' illld of the Bangkok Series 

has been Carrie11 out. Tliv heights of th,. principal t,riangulation in Burma 
have :dso been adjusted. 

A second edition of Levcllirl: pan~phlet 57 and an .\ddendum to Level- 
ling pamphlet 56 have hecu publis11t:d. A reprint O F  Levelling pau~phlet 
53 is in llnnll and well ndvancetl throngh the press. 

Chapter 111 (1914) of the Hsn~l -Book o l  Topography is being re- 
written and will be r e a ~ l y  for public;~tion in the course of the next year. 
Computation forms are beitlg re~nodelled and i~tlnptetl to  paper of fool~cap 
size. 

158 re~~uisi t ionx for data l'rom tlepartn~ental and non-departmental 
officials were complied wi t l~ .  

G1 Triangulation pan~plilets corering 302 degree sheets were publi~hed 
and i ~ u e l l  in the course of the year. 

For purposes of inventigation a lilrge au~ount  of compotntion in con- 

nection wit11 Isostasy w:is carried out. 
Type lJri~lli,cq Seetic,?t.-Tlte follo~ving publications were printed 

during the Fear :- 
1. llcror~ls 111 t l ~ e  Sur\-1.y of 111diir. \ - o l u ~ ~ ~ c  SIII, 1917-18. 
2. l'rofessionnl l'npcr No. 17. 
3. Ale.;uputn~t~ian Lcvrlling pnllrphlet. 

4. Lcvrlling p : ~ ~ ~ l p l ~ l c t  37 (211d edition. revised) nn11 Addcndu~n to Lcvrlling pnm. 
p l~ l e t  56. 

5 .  Tri;lngl~lntion p n t ~ ~ p l ~ l c t s  eo\-cring 2 2 0  clcbmcc shccls. 
6. Txblcs of reduced results of m ~ ~ g n c l i c  ohscrvntionu by No. I8 Pnrt,y. 
7. Estrjrcta fro111 Xusilinry Tttblcs for usc of csplorcrs, IL glosvnry of Tibcltrn names 

nnd 11 Inrgc n n ~ o u ~ ~ t  of ~nisccllnncous xvorl<. 
Ol~set~utctories.-Bleteorological ohscrvations were continued :IS usual, 

and the  Olnori Seismograph was ill operation throughout the year. 
l'hotograplis ol  the sun \\.ere taken on 324 d:~ys,  the son being 

obscured on tlre remaining days of the ycar. 
PI-eservc~tion c!f Triqono~i~etricccl Stations.-825 stations were repaired 

by district officers a t  s cost of Rs. 4,318-9-2. Out ol  359 districts from 
whiclr reports were due, 24 f:~ile~l t.u rn;lke returns. 

61. No. 2 ( D e h r a )  Drawing O£Elce.-Doring the year under 
report the work i r ~  this office wits c:lrriell out  by five sections. 

(1)  TIL,: Y'r . i t~t t!~ul~tt i~~?~ CIt.rt,?.t n?~ , l  C'anto~ln~e?~t  PIccn ~Yectio~l.-In 
addition to the or~linnry work o l  this section, 17 ~niscellaneou~ maps and 

charts, 3 Levelling charts an11 5 Index chnrtn mere preparerl and sent 
t,o press. 
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(3  )h Co,,al,i,lic./io,l Sccti,oii.-The rough compilation on t l ~ e  sc ; t l~  
"l' 1 inch=] '?  111i1es or 4 shtmets I I ~  to  East Longitude IOUo,  nnil the rnucli 

c o r ~ ~ ~ i l ; ~ t i c ~ o  01' ; u~othvr  sheet on the 1/E/I ncalc, were taken in h a n ~ l  rlnrinn 
the , z I I ~ ~ I . I ~ ~  yct:lr; 4 s l~c~. t , s  OII the 1!hI scale mere sent to  the Soperi l~teu- 

(lent, nf A1;11, P ~ ~ l , l i r a t i o ~ ~ ,  lo1 pul)licntion, ant1 9 nlreets are still in hnnil. 
4, sheets \\,it,l~ l~ills on th(. 1!:<h1 s c ; ~ l ~ .  a r r  now nearly cou~pleted : ~ n ~ l  will 

I,r sent l'or pul)licntion sl~ort ly.  
T l ~ e  rongl~  r o ~ n p i l : ~ t i o ~ ~  ol' t l ~ c  r ~ o r t l ~ c r r ~  hall' of the B r ; ~ l ~ ~ ~ ~ a p u t r a  ihtnut 

01' the Sontl-ern Asia Series was r , o ~ ~ r ~ l e i e d  and sent to  the S~lpr . r in ten~l~ ,n t  
01' Map Pnl~lic;~tinn. lor p ~ ~ l ) l i c ; ~ t i < ~ n .  T l ~ e  rouzh cnu~pilntion of the Korth 
Tihot sheet nl' the Routhrrn Asia Series was taken in hand floring the 
ye;lr. 

(:{) 11'1cv Strita Srrlir,,~.--The t':~ir-n~appin% of 31 nlreets of Sir Atrrel 
Stein's osp lors t ion~ ill 1!)00-01, 1906-08 ;mil 1913--3.5 has I I P P ~  
co~l t i~~aegl  ; nl' t11ek;u I!) were cn~npl t : t~~l  nnll sent to  press : the r o ~ n a i n i r ~ ~  
12  ~ l l e r t s  ;Ire in 11anil or :~w:riting scrutiny hy Sir Anrel S t r in  hefore 
hein: sent to press. Of ~ I I P  ~11ec.t~ sent for publication, 27 are atill 
i11 the " colnur proof" st,nge. 

r ].he 1 fair-~nnppiny in this section will be completed rihortly, after 

\vhicIi thc section will Ile e111ployt.11 on the examination of colour proofs. 
(4)  Thr Hrr,!f-i,iwlr Sectlo?r.-The fair-mapping of 4 ~ 1 1 e e t ~  v4.z:-63 

F/X.m'.. F / N . E . ,  F/S.W.. F/S.II:.. taken up last year was completed and 
they will he sent to press when the final corrections are c:at~ied out. The 
personnel of this section has now heen absorhed into the other section8 
and the section done away with. 

(5) Tl.e E'xarn.i?antion S'cr:lio?1.-This section was organised in M;~rch 
1919 and has since receiver1 93 cases, of which 79 have been disposed 
of. leaving a bal:~nce of 14 cases in hand. 

This section was also employed in preparing n u m e r o u ~  diagr;m~s and 
charts to  i l~ustrate reports. 

I n  addition to the ~ I ~ O V C ,  2.' pupil draftsmen were instructed in 
drawing, rapid style hand printing, and the use of drawing instruments. 
Of these 22 pupils, 4 were sent  to the Superintendent, Southern Circle, 10 
have been giveu employment in this office and 8 are still u n d e r ~ o i n ~  
training. 
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The Iollowing is  the summary of the work of the office t l l ~ r i n g  the 
year 1918-19 :- 

Geogrn~hicnl maps, scale 1/M 
(Rough compiletion). 

Bnlancr 

shi:ts 
on lst 

O;i$y 

Qeogrnphicnl mnps, scde  114 M 
(Rough cornpilnt,ion). 

Geographicnl mnps, scale 112 M 
(Brehmnputn~ shprt, northern 
hnlf. Rough compilation). 

Ocogrnphicnl maps. male 1/2 M 
(Soutl~ern Asin Series, North 
Tibet shect. Rough compilation) 

No. of 
sheets 

rcceivcd 
in 

191R-19. 

Q e o p p h i c a l  maps, scnle l/M 
(Fnir sheets). 

Geographicnl mops, s d e  I/:] M 
(Fnir sheets). 

Rhrets 
~ c n t  fnr 
~ ~ r b l i e u -  
tion in 
1918-19. 

Geographical mnps, scale I/M 
(colour guides). 

Sir Aurel Stein's explorntions in 
Chinrse h ~ r k i s t i n  and Kansu, in 
1900-01,1906-ORnnd 19L:i-1>. 
for publication on 112 M scale. 

Ir~c:l~~rling one sheet 
recou~pilpd for en- ,I. 
gr:~ved edition. 

For errgraved edition. ' 

13hrete 
remsin- 
i ~ ~ g  in 

hnnd on 
:iOt.ltPep- 

kurber 
1!119. 

a Includrs :1 rough 1 i t i n s  from 
pr,vioi~s rrpnrt / \\-l~icil nw llow 

1 I i e i ~ ~ g  fnir-drawn. 

T{E~I,\HICS. 

i 
4 lOutlinc nnrl I-Iill 

I sheets, rlrnrly 
! c o ~ ~ ~ p l e l ~ ~ d .  

I 
' :i:J Y I I P I . ~ N  ~ ( . I ~ I : I ~ I B I % ~  

over frmn 1:ist yv3r. 
hut 2 .;hr*vtn 1111ve 
lirvn in,.orporsted 
> ~ i t l ~  ntl~vl. shrr-ts 
\rIirn thr. sherts 
w ~ r i ~ e l l  rmdjuatrd. 

tOf all tlrr s l ~ e ~ t s  
srnt to press, 2 i  are 
atill ill "Proof 11, 

Trinngr~lution Charts, scnlr l inch . . 
= I milr. 

- - 4 lnilee. 
Trilinuplntion Charts, scnlp 1 inch 

Trisn~ulation Charts, scale 1 inch - - R n~ilee. 
Trinogulation Charts, scale 1 inch 

= 16 miles. 
Levrlliug Chnrtn, scnlr 1 IM .. 

I 

Cnntonn~mt R l n n ~  for correrlions 6.1 i i N  j 7 0  1 52 t 

1 I 

Incl~~olin:: of 
Levrlli~t,v in Meno- 
l)otoluia 011 w n l ~  
I!? fir. 

Hl~rr,ts o f  22  v;lrrtorr- 
lnrntv prov~vl ;lllrl 
~n~blishecl. 

C'orrr,,tio~~q c t f  : l i  
' vit~~tonl~nvnt'; 101- 

191 U c:trrit,<l n11t 

I tinl~.; r t f  1X unllton- 
,,l"l,l" for I!)]!?. ' I" ll;l,~~l. I \Till 186. s r t ~ t  to Inven 

1 shortly. 
! Tn<,I~~din; hI:~ya> %,It, 
! JIint. IIIRI). s~(.IcIII'L( 
I , , i  , . I~ : rn~lvr~  :inrl 

I ; 1 

I - 
111dr-x Chnrts 1 ,  I ., , I 5 1 1 I ! 

-. . 

Cantonmc~~t  plnnu (colonr goidm) . . 

i 
F j 10 

i I  Hnlf-inch shcots ... . 
, 1,; 

4 I 

&firr~~Ilnncoua Extm-drpnr t~~rmt~r l  
rny,snnd charts nnd dingrams. 

1 l i  i ? i  1 , 

I 1 
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1'lioto.-Zinco. Scc1ion.-During the year 1918-19, tbe work unclertaken 
comprised :- 

Cantonment Maps. 
Indcses and Triangrllation Charts. 
Forest Maps. 
Sir Aurel Stein's Maps. 
Miscellaneous Maps. 
Extra-clepartmental Maps. 

I n  the year under review, the s~nall  litho. machine was received back 
from Saghdncl, but in t l ~ e  meontilr~e a second-hand machine had heen 
purchased from Englanil and erected in its place. A Reproducing Sect,ion 

(comprising 5 techuical hands and khalnsis) w ; ~ s  formed and plnceil at 
the  i1ispos;ll of the Snperintendent, Northern Circle, for work with the 
North-West Frontier Survey Party at Peshjwar. 

The following table ~liowfi the work clone in the last three 
years :- 

I No. nf Chocolate 
Y ~ n r s .  No. of Sul?jf:i:ts. No. of Nrgcttivrs. No of  pull^. ; and Cynnotype 

! prints. 

62. Forest Map 0fBce.-The classes of work entrusted t o  the 
four technical sections of this ollice were briefly described in last year's 
report ;  the distribution of the work has been coutinued on the same 
lines, and the progress ninile during the year under report is described 
below .- 

1 ll/ie D I Y I U ~ I  1111 BI,~:~zo?I -The proFess  o l  this section for the year 

under ~.el,ort is shown in the table below :- 

In hand on Rcccivrd ~ r a w n  and  1 
I I n  hand on 

Class o f  mnp. 1st  Octobcr dwi:::hC / p:{~9"fn ! 30th Soptem- 
1918. 1 

1918.19. lin 1918.19.; 1919' 

Pi~blished 1 Totnl numbr r  
during the of copies 

year 1918-19.1 printed. 

( n )  H~,prial.* III' Il'orcat n,;tl,s oo vj~t.io~~r 6calcs. 
( 1 , )  Forrst tnlitions, on the ~cnlt- o l  ? incl~r.; = I nuilr. tit ~nodrl-t~ c,~~c-i~teln ~ ~ l i l p c ,  

( r- ) Naps OF Forcst Ci~.clrr nnd 1)iviaionr 

( 1 1 )  >l:rp< to i l l u ~ l ~ n l ~ ~  ~rnrkints plt t t~r ,  Cr. 

( I . )  hlupt  :led d i t ~ g n ~ ~ n s  to nccnlttp:lny Admit~i~h:~(ion Reports. 
(1') Forrrt. mnpa hum spcrinl snrrc).s. n~c~stly on tlw s a ~ l c  ot I i~;el~cs -- 1 nlilc. 
( ( 1 )  ln<lrr :and nliacellsnrnn~ rnaos. 
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( 2 )  IJoi.(tolio Sccti1~~l.-00;ce copies of  1,152 I I I : L ~ N  and COIOUP 
spccilnens or 112 maps were prepared, corrections on 6 5 7  sheetn were 
co~nli lete~l ,  and :3,01:+ slieets w'ra coloure,l I)? ht~nrl lor i s ~ n e .  New 
rack.; Tor this wrctioll were I~nilt Inst year, ;uld the sortiug ; ~ n d  re-ar- 
r:iugc~nent oS :dl otfice caollies in these r;rcks was co~npleterl (luring tlre 
ye;u. 

( 3 )  7'111: i1kcl> HI,COJYI .S~!ct~o~t~.-Tl~e rrau~l)c~.  of ulaps, dit~grirrns and 
o t l ~ e r  records, rcceive~l lor ntor;lgc* was 21,613; i ~ n d  80,392 maps, &c., 

valuetl at Ils. L9,17s were issue~l. The relative decrease iu the 
vnlne, coml~arecl wit,ll the tignrus For I;~st ye:lr, is clne to  the revised 
rates ch ;~~,ged  I'or 1n;lps ol' srn.~ll sixes. S:iles by book-tr;lnsfer to 
Gove.rulncnt ~lcp;~rt ,~l leuts  ;~lnriunteal to 11s. T,?.i.' lor  7.990 maps, &c., 
against Its. !).-HI) for 9.056 maps, hc . .  issuetl alnring ~ I I P  previous year. 
Cash s:rlos to  tlre puhlic i~n~ounted  to  Hs.  :i,:ilO Tor 5,.5.58 rnilps, 
against 1;s. 2,025 for 1,375 lalaps which \rere ~ o l t l  Innt year. 

(4) 'I%<, Hoo1;-Uiii(lin!l Sectiott.-Tl~c section rleillt with 264 volumefi 
for  t,he Forest Research Institute and 61 volu~nes for the Library of 
the 'T~.igonometric;tl Survey, the  value ~,e:llized I)cing Rs. 701,  an in- 
crease ol' 187 \,olumes an11 RH. :3:36 over the figures for l a ~ t  year ;  in 
addition 2,142 mal~s  ol' various sizes were mounte~l on cloth for issue. 
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T II.-C:I K(:T,l? ANT) TdOCAL DRAWING OFFI( :ES. 

63. No. 3 Drawing Oface (Northern Circle).-During the yP;ir 

tlndr.r r~ .por t  14 oue-i~~clr  sl~i:etu, out of the 29 previously ytu.veyed, were 
f a i r - ~ ~ ~ a p p e ~ l  I)y parties ;in~l ;~fler  tiual es;~u~ination have b ~ e n  s~tbmittetl for 
p ~ ~ b l i c i ~ t i o l ~ .  111 ;~d'lition to thesc; 1 one-incl~ ?iheut was brougl~ t  up to 
11;~tl. a ~ ~ t l  col l~pletr~l  to I I I ; I ~ ~ ~ ,  wl~ile 4 other one-inch sheet8 were brought 
up to date, reclr:in.n ~ I I I I ~  co~r~lt lvte~l  to margin, in t,he d r ~ i w i ~ ~ g  office, for 
ptlrposcs ol  1,cpriut. 

Ya!f-lr~r~l~, .slc~n/s , . r ~ , r ~ ~ ~ i l r , , l  fr.r,,r~ /,~cblialietl shcals oj' the ,r~orle?rh o~ie-irtch 
rcl~rl oI(1 st?/l,e Irr~{f-i,~~rlr I I L ( I ~ ) S . - - ~  Ili~lC-inch s l~ee ts  dran-u in the Circle 
r l rn \ r i~~g nHice w~.ri. sulm~itted Tor publication during the year. 

o n  the I):lsih 01' the one- i l~c l~  1n;lps publifihed to 30th Septeniber 1919, 
tllel.c I I ~ \ \ ,  rr111nin for co111pl11tion in t,he Northern C i r c l ~  117 half-inch 
Rlleets OF t l ~ v  kin01 n n ~ l e ~ .  consi~ierution. OT this number, t l ~ e  f a i r - n ~ a ~ p i n g  

of 2:i sl~ettts is i l l  l1i111d 01. I I ~ I S  I I ITI I  started. 
111 ; r~ l l l i t io~~ to tile  hove, t l~ere  are li half-inch sheets partially. in- 

coll~pl,.t,c. o\ving to some of the con~ponent  one-inch sl~eets ,  t l ~ o u g h  
sur\-eyetl. 11ot having 11rt:n sul1111ittr1l For pltblication. 

~ ~ c r r . r t ~ : ~ ~ - i , ~ l r ~ l r  s l t r ~ ~ t s  cot~r.~~ilcil. ,fronx tha published sheets of the m o d e m  

( l l l c - ~  r,c/1 r r  11rI I I ( I / , ~ - ~ ~ I P / I  I I I I T T I S  ((ri111 old style maps).-During the ye:ir, 1 
c l u ~ r t i ~ r - i ~ ~ c l ~  sheet was I ' :~ir-~~~;~ppecl  in the Circle drawing otlice and 
sul,n~itteel I'or publication. 'I'he L~i r -~ l~apping  of 3 quarter-inch sheets is in 
h;un(l nhile t l ~ ; ~ t  ol' h t l ~ e r s  i~ in :~ l~eyance .  

'L'lie I I I ; ~ ~ P I . ~ ~ I ~  for 4 ~ ~ n n l . t e r - i n c ~ ~   sheet^ is incolnplete, owing to com- 
p o ~ r ~ , n t  o ~ ~ e - i n c h ,  t l ~ o ~ i g l ~  survvyetl, uot having been subn~itted for publica- 
t iou:  the pul,lishwl Inaterial for 23 Further quarter-inch ~ h e e t s  is available 
I'or l ' : ~ i r - ~ ~ ~ i ~ p p i ~ ~ g .  

,Spccirrl r~rrr),s.-l)uri~~g the year 15 sheets of tbc S i~nla  Extensiou 
S I I I . ~ ~ ~ ,  sc :~ l~*  220 feet. = 1 inch : 1 sheet of tho Jutogh Cantonment, scale 
40  feet = 1 inclr : 1 sheet of tlril biennial survey of Ilellli an11 vicinity, scale 

4 inches = I ~ r ~ i l e  an11 3 of thc Royal .\rtillery Practice Camp ulnps, scale 
:: i ~ ~ c h e s  = I 111ile. were fa i r -~n:~ l )pc~l  ;mil snl~lnitted for publication. 

I / i l l - s l i r~~I~~r l  shnc1.s.-:iX I~il l -s l~: tcl~~~l slleeta, o l  one-incli, hall-inch and 
quarter-inch sheets an11 lioyi~l Artill~.ry Practice Camp Maps, were .stump 
s l ~ a ~ l c ~ l  a1111 s u l ~ ~ ~ ~ i t t e ( l  for pul)lic;itio~~ (luring the year. 

1,11,1/r,i. ! / i~i~l~~s.-Nil ,  
('r1101ci. / I ~ ~ / ~ P I . I I S  (I , I I , /  /JI.OSS OI. , / , ,V I ~ r ~ ~ q i s . - D ~ r i ~ ~ g  the year 59 press 

order prools i l l111 co1o111. p:~t,tt'r~ls \\.chr1. ~ ~ ~ . v l ~ i ~ r o t l  an11 s u b ~ l ~ i t t e d  for publicn- 
tion. 

~ ' I , ~ I I I L ! / I ~ I ~ / ; O I I  I.ILILI.~S.-A spe(:i.rl sectior~ \sas forlnerl (luring the year 
nn~lor report to (leal with this work wl~ich I I : I ~  hllen much into arrears 

Consicler:~l~le progrens h :~s  Iroen I I I ~ I I ~ ~ :  in sortillg ;III(I arranging volulnes 
it1111 (lxtir. Ilnt :ls the ln:!jor 11ortio11 nr  the work has Ijeen of a preparatory 
I I ; I~UI . I . ,  110 not- turl~ figures call Ile g i v c ~ ~  at  prosent. 

: \ \ ; s ~ ~ ~ ~ / / ~ ~ ~ r r ~ ~ ~ u , s . -  --'l'he t r ;~ \ ,~>rse  plots "I' 16:  ~r,tc?r,;ns in :3:j slleets, 
l ( i  :111,1 :3'1 il1cllc.s = 1 ~nile,  ol' t l ~ i *  ( ;on~l% district were prepared :lnd 
the C I I S ~  ol' pre11:hration recnvere(l I'ro~n thr  I)cpllty Coollnissioner, (:ond&. 

I " 0 l  tlh' purposes of l'l'prillt. tllc otticc copies of 7 7  one-inch she& 
wcrc cor rcc t~*~l .  0r1)upht I I ~ I  to ~Iatv :In11 s u h ~ ~ ~ i t t c d  tor pohlicotion during 
the ycnr. 
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64. No. 4 Drawing O B l c e  ( S o u t h e r n  Circle).-Duriug the 
Ye;lr, 25 one-inch sheets, 6 half-inch and 2 three-inch slleets, which htld been 
surveyell :lnd fair-mapped by parties were fin;illy exnulined ;lnd submitted 
for  public~tion.  At the close O F  t l ~ e  ye:lr. ;a11 sheets surveyeil in previous 
years had been submitted for pnblic,lt,ion, with the c.sception or two sheets, 
of wliicll one requires further refl~rence to the yrorln~i. the "thrr has 
been received froto the party i ~ n ~ l  i i  now 1111der fi~lal e . u : ~ ~ ~ l i ~ : ~ t i ~ ~ .  

Half-inch sheets con~pi.lcil ~ Y , ) ? I I  111111lislr.td slrei,ts i!f. the 
one-pinch ,n~ups.-S sheets were fair-lnapped a ~ ~ d  st~biuitted lol. PUblicBtiOll, and 
a further  8 sheers, which had been fair-mapped by the parties, were fi,?ally 

examineil :rud also submitted for pi~blication. At  the end of the year, one 
sheet was being fair-mapped in this office and .2? were being fair-lnapped 
by the parties. 

The number of half-inch sheets completely surveyed, but of which the 
component one-inch 8 h e e t ~  have not  yet  heon suhmitted for publication, 
is 5.  

The number of half-inch sheets of which the component one-inch sheets 
have been sent for  puhlication, hut  the fair-mapping of which has not yet 
been begun, is 10. 

Q~~cc?.ter-inch slreets con~./)ilrd ,f?.oin I~rrl)lislrc~~l slr.rrts I$ tltc hft!f- 
inch  ?nap.-The fair-mappinx of 11 sheets is in hanil, no shersts were 
completed and submitted for publication. 

The uumber of quarter-inch sheets completely surveyerl, but of which 
the  component half-inch sheets hovc. not yet  I?e~:n subrnitted for public:rtion, 
is 10. 

The number of quarter-inch sheets of which t,he component hall-inch 
sheets have been sent for publication, but the fair-111apping of which has 
not  yet been begun, is 4. 

Special maps.-2 were examine11 and sent to Ilress. 
Hill-shncled sheets.-20 were prepared. 
Layer gl~ides.-One was prepared. 
Colou?. patte~ns.-LVer~ prepwed For 38  sl~eets. 
T ~ i a n ~ u l a t i o n  cli.arts.-None were p r e p : ~ r ~ . ~ l .  

... Pl~oto.-zinco. work.-Xurnher o f  rep~oductions ... 113 

... ,, ,, enlnrgelnenttl ... 110 
,, ,, reductions ... ... 202 

... ,, :. Yan~lyke plates prepared 161 
... ,, ,, prints p111Iwl ... 6,499 

I~iscel la ,~eous.-19 two-inch maps of the Hyllerabirl Porcst Reserves 

were examined. 
The training in drawing \\.;Is given to the pupil aurveyors ; ~ n d  

the were assisted with ~lraftsnlel~ 

65. No. 5 D r a w i n g  O f i c e  ( E a s t e r n  C i r c l e ) . - l ) u r i ~ l  the year, 
24 one.inch sheets anrl 1 half-incl1 sheet. clrawn From recent, vlrveys, 

were received in the drawing ofice E Y O I I I  the partiiss ol' the circlc. Of 
tllese, 3 one-inch sheets, as  well :IN 7 one-incl~ ~ h e e t s  ont the 10 left 

fronl previous year, were nuhmitte~l for ~?ublic:ltion. 7 Inore havo 
heen Rcrlltinised and got  rearly for s~ll~nriasinl~.  The r e t n : ~ i n i n ~  18 ~ h e e t n  

are under exaluinotiou an11 further corre~tiol l .  . 
,fn!f-inch sfteeis faompiled ,fyot~r I ) ~ ~ h l i ~ l ~ ~ ~ ~ l  NIIPI'IS ifl' fIi(' I,~o(/("I')~ 

onP-inch I ~ O ~ ~ ~ ,  old st!,lr n~icps!. -14 sheets, inclullit~!: 4 t:lken in 
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hand dllring the yeirr under report, were under prepiration in the Circle 

drawing office (luring tlie yetrr. 11 other sheets were received lronr tho 
t.he circle (luring the year. These, and :3 shcetn received prior 

to l s t  October 1918, ;Ire being dealt with In the drawing office. 4 of 
these were received in ;In incomplete state ;rs regards boundarien an11 
Ileight,~ and :Ire I. ,w heing completed in the drawing office. 

On the basis one-inch shretn published up to 30th September 1919, 
there llow remain 12  half-inch riheets for tlramiug in t l ~ e  circle, of whicl~ 

39 are under prepar:~tion in the drawing office ;1n(1 partieri of t,he circle. 
There are 17 11;~lf-inch qheet areas co~npletely snrveyerl on the I-inch 

sc:lle, hut of tltrse :irean, t,l~v component ono-inch sheets ha11 not  [,ern 
~nb~nit tenl  for publication on :3Otl1 September 191.9. 

Qtrrrq.tc?.-,i?rcl~ slr.e(~t,r c o ~ i ~ p i l e d  ,f?.onr. I~uhl~i .s l~r~(l  slr.(:ots of tlir mo(lern, 
0,fc-i71~ll r111(1 I ~ ( r , ( f - i ~ i ~ ~ h  ? ~ L ( ~ I ) R  ( I C I I ~  olrl st?/lc .11i.r~ps).-2 ~ h e e t s  were 
receiverl Irc1111 the parties of the circle tlriring the year, but I)oth were in 
an iuconrplete state as regards heights ill~rl bounr1:rrie~ and are now being 

co~~lpleted in the Circle i1r;lwiug ofice. 
1 0  sheetu were in hand in the Circle dr;r\ving office o lo ring tlie year; 

work on one of which >v;~s held in ;rheyance, penrling co~npletion of 
further surveys now in progress in its area. 

Material I'or the preparation of two 11ii:lrter-inch sheeta, from eithcr 
one-inch or hall-inch published modern sheets, was ready on 3Otl~ September 
1919:  but ~lraftsmen were not  availal~le to  ~lra\v t h e m  C)f 6 other quarter-iuch 
sheets, the co~nponelit one-inch sheets, but not half-inch sheets, had been 
puhlishcd in  nlodern ntyle prior to  1st October 1919: and it is not proposed 
to take up their preparation till these half-inch rotnponeuts have been 
publishe,l. 

There were iileo, on this date, 4 other qnarter-inch sheets the whole 
area8 of which have been surveyed in niodern style on  the ~ c a l e  of 
1 inch = 1 mile, I ~ u t  of which the one-inch sheets have yet to bt. published ; 
aud of tllrwr too it is proposed to postpone the preparation pendinx 
publication o l  t,Iicir half-inch conrponenta. 

Hill-shnrlnrl sheets.-Material for 6 sheets (all one-inch ) was received 
duriug the year ;rnd that  for 25 sheets (one-inch, half-inch n n ~ l  rlunrter- 
inch)  mas leFt over fro111 the previous year. Of these 8 1  sheets, shaded 
originals for 14 one-inch, half-inch and quarter-inch sheets were submitted 
d i i r i ~ i ~  6he year and those For 6 others have been completecl and ;Ire ready 
for snhmissiol~. This leaves a halance of 11 sheets in ban11 for next  year. 

The La~/r~n f]c~itlr of one quarter-inch s l~ee t  wnR prepared and 
snbmittetl tlnring the year. 

Colotw ptLttrrfLg. (~11d prc8S ortler ~~ro?f8.-Proofs for the preparation 
of colour pattern6 for 9 sheets mere received 1111ri11g the year and those 
for 34 sheet8 wert, in hand on l e t  October 1918. 17 of these were 
eouipletc~l an11 fin:llly snblnitted during the year 2nd oue was ab;lndoned 
pending co~~rplt,tion O F  further snrveyn : ~ n d  aglditions to  t.he sheet ; 9 others 
ore reii~ly for anbn~isriion, leaving a balance of I($ s l~ee ts  in llalld in 
various stnges of completion. 

T ~ i r s n ~ u l n t i o ~ f .  charts.-The preparation O F  4 t l epee  triangulation 
charts \r7:rs in h:~nd in the circle on 30tl1 Septem1ber 1919. 

66. No. 6 (Simla) Drawing 0mce.-As during the previous 
year thi9 office W ~ I Y  orgiruized in 2 sections. 

Tlle A,i'n~?/ Secl,,i,ow hag tlenlt with the prepar:~tion of maps anCl 
plans for the use ol  the Army in India while the Suvuey Section has 
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11ee11 employed on t,he prep;rration of tr:lns-frontier rnapn on the one- 

~ ~ ~ i l l i o i i t h ,  11u:xrter-inch :ind half-inch scalen. 

Most of tlie work ol' the Srwuo!~ Srefaorl has consisterl in redrawing 

in 111oi1ern style, :In11 sonietin~es to  ;I reduced scale, the 1IlapR already 

existing. with the incorporntioir of such :111ilitiou;ll infornration of recent 

date as 1n:ty have heen iiv;iil:ihlc. 

67. Bengal and Bihar and Orissa Drawing 0fEice.- 
( 1 1 1 ~ ~ t i t l  S t r rn t l r~?~I  l 1 ~ i  Sectio?i ). The ordin:iry work 

of this tit€ic~* is the co~npilntion (froul ~nodt.rn revenue survey ~natorial 

;mil fro111 " lorn1 series " ~napn) ;111rl I':iir- napping of one-inch sheets, for 

pnhlir;~tion iu rolours ; IS  preli~nin:rry e~litions pending tlieir t o p o ~ : ~ p h i c a l  

revision. 
1)ii~ing t l ~ ~  yr;lr un~lor  rrport thc whole strength of this office has 

11ot Ilet.11 einployeil, as  in previous years. on this worlc; and fewer 

sheets I~ove llean co~nplcterl ; ~ n d  siih~nit~teil for pi~hlication ill conse- 

quence. 
01' lh,t~!/rrl. 1 2 1 1 e ~ v  sl~eets  have Ijeen fair-1nnppe11 ; ~ n ~ l  siihii~itte~l for 

pul~lic;~tion ilnring the year. 

01' / ~ ; / I C ~ I -  A'. 01.iaso -3 ncm sheets have Ibeeu l'tlir-in:~ppeil and 8 

slr~y=ts, l>rev io~~s ly  pohlisho11 without I~ills, hnvc. heon coil~pletetl For repub- 

lication ol' new editions with hills. 
' ~ I I , ,  ;1(l11iti1111al work undertaken by t.l~is otfice during the year, on 

whicl~ n cunsicler;~ble polti011 of its strength was eniployed, ha3 been 

tile co~~ipilntion nnil lair-11iapl)iug of ;I new "Town Guitle" riiap of 

Calcutt;l-Howr:~lr For publication in 16 ~ l ~ e e t s  on the sc:ile of 12 inches 

= I n~ile. 
'I'liis rr~.\v coull~ine~l I I I : I ~  is l)eing con~pileil i'ro~n the existing uiap 

of C:;ilrl~tt:l on the sc:~le of lti inchcs = 1 mile, which has I)een brought 
up to ~lat t .  ;IS I'al ;is possil~le, ; ~ n d ' f r o u ~  new drawiogs p r c ~ a r e d  fl.our 

r e d u c t i o ~ ~ s  01' tlre r~ .cen t  survey of Ho~vr :~h  on the sc;rlc . iO feet = 1 

iiicl~. 
\Yolk tin this I I I : I ~  was starter1 in Octoher 1918. All 1 6  sheet6 wcre 

cornplete,l :11r,1 snh~nittetl I'or pul~liciltion, ancl 2 of  then^ were pul)lisl~ed, 
licTc,~.e tlrc. entl of the p a l .  un~ler  rttport. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

68. Northern Circle. iVo. 1 I'ui.t!j.-Three Hoyal Artillery 

pl.:lctice C!:I~~I~)S \yere snrveyell on t l ~ e  sc;~le o l  3 inches = 1 ~ ~ ~ i l e ,  i . e . ,  
B:lleli , I I C : I ~  Qoettn) 9: sllu;rrt. ~niles, PBli-p;rh%ri ( n e t ~ r  Jlrinsi) ti1 8clll:rre 
nliles, ; I I I I ~  T<illo(l (near Mho\v) 7.' srlu:rrc miles (11i(ln also p:rge 1:j). 

'I'lle country ro,ul,l B:~lcli cor~sisterl of ;IU ope11 cultiv;rtc~l vi~lley :rt all 

; ~ l t i t ~ ~ ~ l ~ ~  of allout 5,000 feet interaectell I J ~  nunleroos \vatel. cournes gen~,r ;~l ly 
,Iry ;~u t l  i n c l ~ l ~ l e ~ l  p:rl.ts of the Soot-hills o l  the two ranges Sor~niug the 
r : ~ l l c ~  ; t h ; ~ t  r o ~ ~ ~ ~ ~ l  I'31i-l~al~5ri a n ~ l  liillotl was ~ ~ ~ o s t l y  opell, cnltiv:~te~l and 
u l ldn la t i~~g country wit11 ;I I'ew hills. 

'rhc fa i r -~ l~ :~ l>~) ing  of the Yiir~i-Botitii~~ (:au>p lrft oYer fro111 l i d  ye;lr 

Ijeen sellt in for pn\dic:itio~~ all11 the l ' : ~ i r - ~ ~ ~ i ~ l ) p i ~ ~ g  of t.l~e t l ~ r e e  ncw 
c ; ~ ~ ~ r ~ ) w ~ n e ~ ~ t i o n e ~ l  ;~l)ove will Oc complete11 shortly. 

l),.t:~ils of  the survcy for .' Ton.n Ciuitle " maps esecntetl 113' this party 
will Ije founnl on p:l.ge 18. 

i\T(r. :? Pr~~t!j.-;\t the inst:ince of the Secretary, Puldic \Vorks 
T ) c p ; ~ r t ~ ~ ~ c ~ ~ t ,  li:l,ill~~t.;lua, t l ~ e  ~ u r v e y  on the sc:~le ol' 24 inches to a 111ile was 
co~>rme~lce~l  o l  the hill ?rt;rtiou $)I Rlonut Al->u an11 its es teu~io t l  its nc~luirecl 
011 lease 1 , ~ -  Goxvx~~rneut I'ro~n the Sirohi Di~rl~iir ,  c o ~ ~ ~ p r i s i ~ l g  an area of 
S O I I I ~  5,500 :~crc,s in ;III. The cost ol  this survey is beill:: I,orne by the 
Pul)lic \\'orl;s l > e p ; ~ r t ~ ~ ~ e ~ ~ t ,  l<.ipnt5nn.. 'Cl~e ~let:~ils of the \\rork 11o11e 
up to (late :Ire give11 on page IS. 

Det;~ils ol t l ~ e  survey I'or .. 'L'OI~II Ciuiile " LII:I~)S csecutctl by this 
party \rill l)e foun,l 011 page 18. 

h'i~,,l-Sn!i(~~ l'rc~~t,~~.-l)uring. the year uncler report, the  pnrty was 
eu~plo)-ed on rccta~lg:.ul:~tion o l  the Siucl-S3pr Doiih in col~nectiou \rith the 
Pan,j;rl) (io\.eruu~rnt's Sinll-Sii:;~r. Canill an,l C'olo~~iz:~tior~ Projt.ct, in  
>Iiii~~\vsli, Shilli[)ur, J l ~ i ~ ~ l g  i ~ n ~ l  Muzi~H'i~~.garI~ ~listricts. 

' r l ~ c  \vliole t r :~ct ,  : ~ p p ~ . o s i ~ ~ ~ ; ~ t t !  area 7,869 s1lu:lre uriles, compriseil in 
the  schol~~o,  \\-:IS cut 111) illto 1,342 rectangles of 4,000 ;acres e;~cll  by 
locatil~g on the g r o ~ u l ~ l  1,920 ccorners; 1,299 ~lressctl s t o ~ ~ u s  \rere embe~ldeil 
on t l ~ v  n1;1i11 and 2,000-:~cru corners in the i2gricultnr:il o r  1 1 i ( - l t ~ 1 1 ~ ~ 1  Thal," 
an11 4:IO iron rails mcrc c ~ r ~ l ~ o ~ l ~ l e ~ l  OII  ~ I : I ~ I I  corlrers in the High or 

E3;cll!',lt~(L ll'llill ' I .  

S I I I J - I I ~ ~ ~ S ~ O I I  illto 100-;1cr1, rrct:~nyles \\.;IS c i ~ r r i ~ t l  out ovcr the 
llorthern part o l  the tr:~ct, C O I I I ~ I . ~ S ~ I I ~  311 :tre:1 o l  :LG44.4 ~ q u i ~ r e  miles, 
at111 v~il \)r ;~ring 11arts of bli511\\-3li, Hl~ihpnr,  uud J h ; ~ u g  ~listrjcts ; 23,324 

rect:r~ip,li~t; of 100 : w e s  e : ~ c l ~  \verc! 1:1i1l out :~utl  their coruers \Yere ~ ~ ~ a r l i ~ i l  
115' S~OII I .S .  Xc;lrlJ' i:l [>el' cent. of the ~ ~ o r l i  was tested by the superior 
rcvvL1uu ~tilH' :llld tho Sllr\.ey o(fil-ers. ' l ' l l~ p:lrty hi18 IIoIV to 11e:ll n.it11 the 
s~rl)-~livision inth 100-:~crt! rect :~l l~luu in southern area of the tract alreatly 
ilivi~lod iuto 719 rcctonglcs or 4,000 acres each. This \\rill Le done nest 
lie111 scsason. 

'I'ravorsillg ;1111ounling to 279.9 linear uiiles \\,;IS :I\SO carriecl out  I,y 
t110 p;ll.ty i l l  tllc strip of tl~iclily \voo~lc~l  c o u ~ ~ t r y ,  ;along the =estern 
of thi. " '~11al " in M u z n t H ~ r ~ ; ~ r l ~  ilistrict, in which triangulation wily 
i l l l r : l ~ t i c : l ~ .  111 this tl.;lct ;ll.so, npprosinl:~te ;Ire3 405 N~~~~~~ miles, 
the corners o l  4,000-acr~: ; ~ n d  2,000-acre Iiave been ]ocatecl, 

The c o ~ ~ ~ ~ t r y  u1111cr r e c t i ~ n g o l a t i o ~ ~  lies lletwecn tllo Indus river on th.  
\vent ~IUII  the: J h e l n ~ l ~  ant1 Cheniib river8 on the e a ~ t  anti is ]ocnllg knoW ~ 
ns " Thal " (uplands). The tract is a vast rolling desert of sand studded w , ,  



sparsely populnted :lnd ahnost waterless. The village walls 
generally brackish. Tile " 'l'hal", with the exception of the nortll-aastenl 
portion \\rhicll is 1110rc cultivt~ted, is coverecl by lonr tl.ee gowth. ~h~ 
llataral dilficulties of the grourid rnnke t l ~ e  work arduous and slow. 

I n  recess the party \\,as (*wployetl OII co~npletioll of t.he c o ~ ~ r p u t a t i o ~ s  

of triongulat~ion and traverse :lutI other records of the Sind-Shgar rect- 
angular survey, and :~lt+o on ]]all-inch fair-mnpping, f r o ~ n  the middle of 
Julj? t o  the  end of Septeinber 1919. 

l'unj(~I. Rive~c~i , t~  S Z L V U ~ , ~  l'(t?.t?j-As in previous years, this p11rty was 
elnployed on  local surveys iu the Puujab. The details of the worlc 
done :Ire give11 on pages 18  : ~ n d  19. 

69. Southern Circle.-The survey of cnntonnlellts :111tl inilitory 
stations was continuell 11y No. 20 Party. The (letails of the ~ r o r k  :Ire 
given on  page 20. 

The Royal Artillery Practico C a u ~ p s  o l  Itiipra, in t l ~ e  Hy~ler%bacl 
State uncl of Ri.jankunti in the Mysore State, which \Yere surveyed on 
the  scnle of  3 inches = 1 111ile 11y Nos. 6 and 8 Parties respectively the 

previous year. were lair-u~appenl by No. 5 Party ;ind submitted I'or publi- 
catiou. 

The special survey 011 t l ~ c  scale of 1J inches=l 111ile of reserved 
forests in the Hyderiil~iid State was cout,inued by KO. O: Party, and nu 
;Ireil of 237 square nliles was surveyed. The cost of the  work is beinq 
borne by the Nixiim's (;overnu~ent. 

70. Head Quarter 0fflces.-Details o l  all extra-dep;~rtrnent;~l 
publications during the year for the Army, for Local Governments and 
for  other Governn~ent  ofices are given in Table A of the Photo.-Litho. 
Office report on page 34, in the "Issues" Table and in T;lble I\' of the 
Map Repord ilnd Issue Office report ou pages 28 and 29. 

I n  addition to  the special maps for other departn~euts  which are 
rnenbioned in para. 54 (11) on page 27, these extra-tlepartmeutd 
p u l ~ l i c a t i o ~ ~ s  inrlnile Koy;~l ilrtillery Practice Cn111p 111:lpx oud various 
operatioil nud Inantrnvre r~rilps for the A r u ~ y ;  Intlps to illustrate the 
Hydro-Electric Survcy Heport, the Journals of t l ~ e  Uniteil Service 
Institotion, varions r r p l ~ r t s  of ( ;over~~rnent  oficiuls, kc.; large ua111bers of 
special I I ~ ; I ~ ~ : I I I I S  ).()I. the Rail-vay Uoaril :~n11 of forms for Covernu~e~r t  
Prollliseory Xotes : the reprint of n Persi;~n (iralnn~nr text book ; allrl 

the usual large u u ~ ~ ~ b e r x  of \\'eatller charts for the JIeteorological 
Departulent :rnl of pl~oto,vr:~vure an11 h:iI1-tonc. illnetrations for the 
Arcl~sologic:il ;lull nther tlepnrtlnents. 

TIle \vork ent;lile,l 11y the p ~ . e p a r ; ~ t i o ~ ~  ul' originills for sollle of these 

special  111:1ps, i l l  :~t lcl i t io~~ to their pnl)lication, is lllentiolled in the reports 
No. 1 1)r:lwin:r Olticr : ~ n ~ l  o l ' t h r  b>~~gr:~\.ing Ofice on pages 80 

to  3.7. 
71. Mathematical Instrument 0fElce.-The ~ ~ ~ : l u n l a c t u r c  or 

~lelio,vrapl18, pris111;1tic co~l~p:~s.;es Xlnrk \'III. sc;~len, protractors, LC., 
was c ~ > u t i ~ u ~ ~ l  t I ~ r o r ~ g l ~ n ~ l (  t l ~ e  ye;tr. IJr;~ctic;~lly i11I rep.lir : ~ n ~ l  ~nn~~ufi lcturo 

\vorl; of :I civil I l : r t ~ ~ r e  \V;IS pllt ;~sicle. L ; ~ r g e  I I ~ I I I ~ I * ~  of metre stave3 
:llld C l l i l i l l ~  were I I I ; I I I ~ I ~ ~ I C ~ I I ~ C I ~  to 111ctlt ~ l e n n p o t a ~ ~ ~ i a ' s  I ~ C I I I ~ I I ~ S .   sever:^] 

o ~ ~ x r a v i ~ ~ ~  I I I : I C ~ I ~ I I P H  \\.,*rC ~ ~ ~ a ~ ~ ~ ~ l ' r l c t u r e r l  to F;~cilit:lte work on sc:rle~ 111111 



4' 
LIST OF INDEX MAPS. 

1. 3ludr.rl1 slu.vey a1111 ~~nl , l ica~tior~.  
2 .  I'uhlic~ti011 o f  1110dl.rll 011e-ill~i1 svril's. 
.,, ~ru,olvrn I~slf-inuL s e ~ i c s  for 111cli:r. 
4 .  , q ~ ~ n r t e ~ . - i ~ ~ c h  .. .. 
5. ' Illdin and A d j r ~ r n t  Conl~t~ ies '  ~ r a ~ i v ~ ,  S V I I I P  L. 

I .l~lll!,lllll~ 

1;. , 111di1tn sheets of " L a  Cnrtv Int~*rnnlin~~trlr 1111 ~ I o I I ~ I . . "  scdr  I . ~ I I I I I . ( ~ I I I I '  

' Southern Asia' svries, senle 
I 

..oolljlllll' 
h. P~ugraas of tho Grent Trigo11ou1etric1~1 811rvey. 
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