




NOTICE. 

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

1. TOPOGRAPHICAL MAPS are published on the scales of 4 
MILES TO 1 INCH, 2 MILES TO 1 INCH ANI) 1 MILE TO 1 INCH:- 

(a) THOSE SURVEYED AFTER 1905 are printed in colours, in sheets 
24 INCHES x 19 INCHES, price Rs. 1-8-0 per copy. 

(b) THOSE SURVEYED PRIOR TO 1905 are printed in black ouly or  

in black with hills in brown, in sheets 40 INCHES X 27 INCHES, price 
Rs. 1-8-0 per copy. 

(c) 4 miles to  1 inch maps are printed in two editions, triz., 
LAYERED and POLITICAL, as described in  para. 4, price Rs. 1-8-0 per copy. 
Tbose from old surveys are printed in hlack and st,yled P n o v ~ s r o ~ a r . ,  
price ONE RUPEE per copy. 

2. GEOGRAPHICAL MAPS are also ohtaiuahle as follows :- 
(a) SOU'CHERN ASIA SERIES, scale 1:2,000,000 or nearly 32 miles 

to 1 inch, in LAYEIIED and POLITICAL editions, as described in para. 4, 
size 36 inches x 24 inches, price Rs. 3 per copy. 

( I ) )  INDIA AND ADJACENT COUNTRIES. scale 1:1,000,000 or  nearly 16 
miles to 1 inch, iu  L A Y E ~ E D  and POI.I'TI(,AL eilitions, and from old 
surveys as PROVISIONAL ISSUES, size 24 INCHES x 19 INCHES,  price Rs. 1-8-0 
per copy. 

(c) I N ~ ~ E R N A T ~ O N A L  MAP OF INDIA, S C ~ C  1:1,000,000 Or nearly 16 
miles to 1 inch, in  L A V E ~ ~ E D  edition (without shading of hills), size 30 
iuches x 26 inches, price ONE RUPEE per copy. 

(d)  GENERAL MAPS OF INDIA, scale 32 miles to 1 inch, in sets of 
12 sheets, cach sheet 25 inches x 32 inches, in LAYERED and P o ~ I ' r r c ~ t  
(withont hills) editions, price Rs. 12 per set. hlilaps O E  India o n  various 
umrtller scales and ~uiscel ln~~eous special maps illustratiug Railways, etc., 
are also available. 

3. hI1SCELLANEOUS maps are also p ~ ~ l ~ l i s h e d  as I~elow :- 
( C L )  PIIOVINCIAL MAPS, on  scales 16 milen anil 32 miles to  1 inch. 
(b) D r s T n r c ~  MAPS, on scales 4 mil~xs an11 X miles to 1 inch. 
(c) CANTONMENT AND TOWN MAPS A N D  O'I'llElt MISCELLANEOI~S MAPS, 

on various scales and prices. 
( ( 1 )  F0eEs.r MAPS obtainable ouly lrom the OFFICER I N  CHARGE,  

4. The styles of printing of 4 miles to one inch and Geographi- 
cal maps are as follows :- 

(a) LAYENED EDITION, printed in colours with contours and graduated 
layer tiuts to shonV nltitudes, and shading to e ~ ~ ~ p l l a s i x e  the hills. (Colour 
ribands aloug boundaries cannot be added to  this edition.) 

(b) PoLI.~ICAL EIlITION, printed in colours with colour ribands along 
I)oundariecl, contours to  show altitudes and shading t o  emphasize hills. 

(c) ~ n o V l s 1 0 ~ ~ ~  ISSUE, generally priutell iu black or black with hills 
in bro\vn. Colour ribands along boundal.ies are added by hand when 
1,equired a t  a n  extra cost of 2 annas per slieet. 

5 .  MAP CATALOGUES can be obtained at  ONE ~ % U P E E  per copy. 
6. Maps can be moontod on cloth ant1 Folded or inouuted on rollers 

for h a n g i ~ ~ g ,  etc., a t  a snlall extra charge. 
7. Maps approved for  issue to Governulent Officials on the PUBLIC 

S E R V I C E  are supplied on BOOIl DEBZII'. 
Illdent forms and rulcs governing this supply cau be obtained on 

application. 
A11 other issues of printed maps are made on cash payment or by 

\'. P. P. Cnsll payments may be made by hlnney Order, or by uncrossed 
cl~equcs (usual commission charges being :rtlded to cheques on  Banks out- 
side Cnlcntta). C~ossed che~itcs, H t ~ ~ ~ d i s  O ~ C I  Receipts f o ~  payments in to  
Tvctisl~~ies cnn71ot Le accepted. 

Postage, packing and V. P. P. charges nre extra. 
8. THE MAP RECORD !AND ISSUE OFFICE will be glad to  give, free 

01 cllarge, any further informntion. 
(, 
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GENERAL REPORT, 

From 1st October 1919 

To 30th September 1920. 

PART 1.-GENERAL REMARKS. 

1. The main parts of this report, as  shown in the  "Conten ts"  on  
the opposite page, are I'cirt 2-llrorlc of Field Parties, &c., summarising 
the operations of the field parties, grouped under appropriate headings; 
and P w t  3-Ofice Work, ivhirll gives a brief account of the year's progress 
in the Iiead-quarters and other offices. Fuller details of these operations 
are being publislied in \'olume XV of the  "Records of the Survey of 
India." 

2. An abstract showing the progress of t,he topographical programme 
assigned to  the department in 1905, may be found in Table I1 ou 
page 9. Fro111 this it will he seen that  the out-turn of topographical survey 
during the current year was :10,464* square miles; and that  this brings 
the total progress ~ i n c e  1905 to 540,774 square milea, leaving 1,280,826 
square miles still to  be done. 

3. The first Index uinp, a t  the end of the report. shows the 
progress of t h i ~  topogrnpl~ic;il programme both in survey and in publicntion 
in the three circles: while tl~rb remaining seven indexes s l~ow the p r o g e s s  in 
publication of the various series of maps appertaining to  the scheme, nnd 
also the mniu frnnlewol.k of triangulation on which the survey O F  Iudin 
is based. 

4. Tal~le IP on page 28 gives a list of the new pul)licatious of the 
Calcutta Offices during the year. A complete list. of departmental pnblica- 
tions, apart from maps, 111:iy be found in the aunl~a l  "Records of the 
Survey of Indin"; and livbs of new map8 are published quarterly by the 
department, as well as  in t l ~ c  ~nonth ly  "Notes of the Survey of India." 

5.  Progress in the Trigouonietrical Survey can only be assessed by n 
study ol' the " Recorcls o l  the Survey yf Indin" and the special publications 
issued nt Dehrn Dun. Tlie (Jencral Report can attempt little Inore than 
a brier abstract of the locnlc and nature of the different operations. 

Ercl~ lc l ing  3Hrqmrtr xniles IIIPYI. SWLIP PUTVOY nn the ecalc of 12", 10"nnd 2U=l milo. 



6. The following events are notifled:- 
(a) Owing to the sliortnge of officers the tield work was again 

curtailed, but  to a lesser extent thnn in the previous 
year. 

(b) The per~onnel  of t h ~  Mesopotsu~ian Survey Party was 
placed on foreign service under the Mesopotamian 
adn1inistr:ition fro111 1st  January 1920. 

(c) The Bir,jand and South-West Persill Survey Detachments, 
which had been employed .iu East m d  South-West 
Persia, returned to  India on completion of their work in 
September ; ~ n d  Mny 1920 respectively and were disbanded. 

A party designated the Waziristiin Survey Party was formed 
under a Cl;iss I officer for service on the North-West 
Frontier. This part,y returned to Mussoorie in June  
1920. 

The Military Authorities expressed great satisfaction a.t the 
work carried ou t  by these Survey uuits. 

. (d) Major H. T. Morshead, D.S.O., RE. ,  and Mr. Laltan Khan, 
I.D.S.M., acconlpanied Dr. A .  M. Kellns on his attempt to  
climb Mount Kiimet (25,455 feet). The party .had not  
returned by the end of the year but i t  is known that  the 
atteuipt failed a t  23,500 feet. 

(e) A Training School was formed in Blnymyo f o ~  instruction of 
pupils recruited for the parties in Burma. 

(f)  The increase in the demand for special and large scale 
surveys has continued. 



GENERAL.-ADMINISTRATION A N D  P E R S O N N E L .  f-! -9 

11.-ADMINISTBATION AND 1'EHSONNEL. 

7. The actunl cost of the ~lepnrtnrent for the financial year ending 
31st March 1920 and of the two previous years is shown below:- 

Gross nrtnnl cost -10,33,295 / J8.38.091 
rlre not final. 

Deduct leceipts nnd ,-redit. I 7 . 7 9  1 IR,H8.964 

Net nctunl cont I 22.74.499 I 19.14.127 1 24.23.483*1 
I 

8. Colonel C. H. D. Ryder, c . I . E . ,  D.s.o. ,  n.~., t~dministered the 
department till 20th April 1920 when he proceeded on leave to England. 
Lieutenant-Colonel W. M. Coldetrenm, RE., officiated for him for the 
rest of the year. 

9. The nanle~ of the follo\~ing officer8 who served in His Majesty's 
Forces and who died in the Great War have heen placed on record by 
the Governor-General in Council :- 

Bt.-BIa,jor (Temporary Lt.-Col.) Archibald Alderman Chase, D.s.o.: n.E. 

Captain Rowland Latimer Almond, N.E. 

,, Edward Carlton Baker, R.E. 
,, Edward Rellasis Cardew, R.E. 
,, John Archibald Field, R.E. 

,, Henry Ivlarshnll BlcKay, n . E .  

,, George Frederick Thomas Oakes, R.E. 

Lieutenant Vivian Donald Berry Collins. 
,, MJalter Percy Hales, I.A.R.O. 

Jemadnr Ram Charnn, Surveyor. 

10. By the reorganisntion of the Imperial and Provincial Services 
of the department, Imperinl and certnin selected Provincial Officers are 
now styled Class I officers, the remainder of the Provincial Service being 
styled Class 11. Practically the ~vhole of the vnrioti~ estnblishulents of 
the department have been reorganised during the year to nleet the 
increased cost of living. 

11. Of Class I officers :-Colonel T. F. B. Renny-Tailyour, c.R., c.s.I., 

R.E., nnd Lieutenant-Colonel R. T. Crichton, c.I .E. ,  [.A,, retired and 
Ma.jor M. N. MacLeod, D.s.o.,  M.c., H .E . ,  and Major K. W. Pye, D.s.o.,  H.E. ,  

reverted to the Home Establishment. 

The following officers were appointed during the year :- 

Bt.-Major E. 0. Wheeler, M.c., R.E., Calptains E. A. Glennie, D.s.o., 

R.E., H. A. Joly delotbinihre, M.c., R.E., 0. Slnter, M.c., R.E., and 
G. Lennox, [.a. 

The number of officers on deputation to military duty :it the end of 
the year is 2. 

Captain H. G .  Snlmond whose service8 were plnced a t  the disposal 
of this department to assist in experiments in producing maps from aeroplane 
photogrnphs reverted to the Enstern Bengal Rnilwny. 



GENERAL.-ADMZNZSTRA1'ZON AND PERSONNEL. 

Of Class 11 officers :-Mr. H. A. Charrier retired, Messrs R. B. Qildea; 
F. E. R. Calvert, R. M. Wyutt and A.  J. Moore resigned. Mr. W. Newland 
was transferred to the Government of Bombay. Mr. B. M. Berrill and 
Mr.  P. Sinlpson were placed on deputation with the Bombay, and Bihiir 
and Orisso Governments, rerrpectively. 

The number of officers on  deputation to  military duty a t  the end of 
the year is 2. 

In  the Upper Subordinate Service, Messra Hari  Ramchandra Jogalekar, 
and E k n ~ i t h  Battu retired. 

The total strength of the department a t  the close of the Survey year 
was 55 t C1:~ss I officers, 98 : Class I1 officers and 57 Upper Subordinates, 
hesides upecialists, clerks, lower subordinates and menials. 

12. The following honours were conferred during the year:- 
Oficers  o f  the O r d e r  of Captain (Ternpy. Lieut.-Colonel) R. S .  Wauchope, 

the Bvi t i sh  E?npirr . -  I .A .  

M e m b e ~ s  o,f the Ortier of Mr. D. K. Rennick, Extra Assistant Superin- 
the B?.itislr E?npivc.-  tenden t .  

Assistant Commissary and Hony. Lieutenant 
R. Graham. 

M e ? t t i o i ~ e ( l  in des-  Major H. McC. Cowie, R.E., (second time). 
patches.-  Brevet-Lieut.-Colonel C. P. Gunter, o.B.E. ,  R.E., 

(second time). 
Brevet-Lieut.-Colonel C. M. Browne, C.M.G. ,  

D.s.o., R.E., (fifth time). 
Captain (Tempy. Lieut.-Colonel) R. S. Wauchope, 

I.'\. 

Surveyor Khitab Gul. 
Brou[ll t l  to the ?lotice of Lieutenant R. B. Gildea, I .A.R.O.,  (resigned). 

t h t ,  S r c r ~ f n i . ! /  q f  S ta te  Mr. F. H .  Grant, Extra Assistant Suparin- 
f o ~  711nr services.-  tendent. 

Surveyor MansuL Khan. 

D o c t o ,  c!f S e i c r ~ c e  (Cam.- Mr. J. deGra;lff Hunter, n f . ~ .  

111,ir1,11e l r n i v ~ , r s  i1y.)- 

T i t l r  ,!i Rrri Snhi11.- Mr. Jagdamha Prasad, Extra Assistant Superin- 
tendent. 

T i f l r ,  of A l ~ i ~ i r c r l r r ~ ~  qctunn Maung Pe, Sub-Assistant Superintendeut. 
, / ' ,I; , , ; /< !/I1 jlIil1.- 
13. ' r l ~ e  Collowiog t:thle slrows the diatril~ution OF officer6 during 

t,llc year. Tho nnmes of officers on iiepntation to Local Govorn~nents 
I~lilit;lry nlr~ty or ahsent OII military duty followecl by leave through- 

out tile year are o n ~ i t t e d ;  the nau~es  of officers, other than officers in 
rll;,r<-, 011 leave, nlilitary duty, o r  foreign service, during the greater 

pnrt of the year are also omitted. 
-- - -  - - 

t It~eintlin~a 2 <dticera on lempornry nlilltury duty. 
: lltcludine 2 nlticcre on temporary n n i l ~ t ~ r g  duty, 11nt ereinding olticrra ro.ernployed and on deputation 

to Local Oovernrn~n ta  



TABLE I-DISPOSITION OF OFFICERS, 1919-20. - 
C o l o n e l  C. H.D. Ilyder. ( . . I . E . .  D.*.II. ,  I:.F. I n n  l e a v e  F r o m  20 

Apl;il 1920). 
SURVEYOR GENERAL OF I N D I A -  J L i r ~ ~ t . - L n l e ~ l c l  IV, I[. C ~ I C I S ~ I T R I ~ ,  I:,I,:., O f i c i n t i n p  f r ~ x n  20 

A p r i l  1 9 2 0 .  

C'irtxs I (Jflurs. l ' i ~ ~ . ~  I f  (lfirerd. I j j p + i  ~ ~ ~ ~ l ~ r ~ r ~ l ; i ~ r t l v ~ .  
/.oicrr 

. S ~ O ~ o r ~ i ; n n l ~  a .  (! 
QUrveYoy Generare hlujor 11. J. C o u c h w n ,  o.s.t~..  

Offlce. M.c., n . ~ .  
Cnptail~ \\'. F.. Pen.), M.c., 11 .~ .  

. M e B O p o t & m  i a n  Bt..Colonrl F. \V. Pirric, c.sl.a.. Alr. V. by, dlurlo~a 111.. I l i~sut  I \ L I I I L ? I ~ ~ M L J  1illa1~. .Mi  SIII.VP?',T.. ,I... 
C.I .F .  I . A .  ,, (;.\\'@st K.P. Pa*y' Ali~jlr IS. 'I. Rieh, C.I. B. I;.R. ,, 13. C. Nrwlau~d ,, Nnmk Cl~nnal Ps~.i,  

F. F .  Hutcr ,  ~, .s .b . ,  I .A. ,, 1C. C.  O ' S u l l i ~ ~ n ~ ~ ,  I,.,,.>I. II.A.,  I [ .= .  
I);'. -1. rlcRntsff l lnntor,  So. o . ,  ,, F. R. Kitellen ,, Ilarnid Gul, L S . ,  c.11. 

n l , A .  ,, 11. F. Afurplty ,, Annada I'rumcl (;l~osl~ 
,, Abdol Lotit K l ~ o u  

SUPERINTENDENT, MAP. T ~ i c l ~ t . - C o l o n e l  B. R. T u r n e r .  I I .E . .  up to 3rd F e b r u a r y  1920. 
PUBLICATION- I , Cr. 8.  B c n z e l r y ,  ~ l . s . o . ,  n.~., f r o m  4\11 P e l ~ r u n r y  1920. 

I ' l v q , ~  f /!(];,crs. ( ' l a n n  II  (jficcra. Vl,pr , S ' ~ ~ l ~ ~ ~ ~ l i i ! ~ ~ ~ ~ ~ s .  
Lnwer 

S ~ r l ~ ~ ~ r r l i r m t r a .  I 

Map Publication Alr. &I. Ost:,lad frc.cmployrd~. 
O5ce. Calcutta. 

I No. 1 Drawin Rt.-Lieul..Coloncl C. P .  Guatcr, 111.. 1'. \\'lllin~ns 
0. A .  R .  R.E. ,, JagChnlh I'm~lcl, l w .  

~ ~ s ' B ~ B ~ , " ~ ~  Nnjm H .  .I. Couchtvm,, n:s.o., ,. Pmmdnmujntt 
M.C. 1.E. I% 

Engraving OfBces ,, 0. H. B. Trcnch:trd: 1.E. ,, Abinoslt Clmndcr Uosc 
Calcutta. .. C .  AT, l'liomp~r,n, I.*. ,, C. West .. Asmat.ull;~lt Klmn, n.n 

,, A. B. Hunter 
., I'riva Kuth S u r  
., L. h.  Fitz-Giblmn .. H. 11. P. Butterliclrl 
. .  diyn T.nl Sxllgnl 

P h o t o . - L i t h o .  AInjori\. I l . ( i r v , u , ~ . r .  
Omce, Calcutta. 

Mathematical In- &Il.. 1'. A. Ferricr, c.u.a. ,,, 

strument Omce, (on combined IC;LV~) .  
Calcutta. .. S ,  ll'oodl~ousr (Offg.). 

Bengal & Bihir Mr. 1'. S I ~ I P ~ C ~ I ,  
& Orisea Drawin Mr. C. \vest. 
Omce, (1mpe~t5 
Standard Mapping 
Section). 

. . . . . . . . . .  . . .  No. 6 (Simla) Ahjur I,. (;. Crorthnrit ,  I.* .\lr. 11. ).:. Al. Snubollc L Eurupenn Unnftr 
Drawing Omice, .. ('. .I. Arl'cry, hr.11.~. ,, .4. .I, A .  Dmke, I).c. b ~ ,  "leu. 

6 1  Printers. 
3 Clerks. 

15 Indinn D r a t t s ~ ~ ~ c  
2 Pupil Dmftamen 

SUPERINTENDENT, L i e u t . - C o l o n e l  R. T. C r i c h t o n ,  c.I.E., L A . ,  I I ~  to 7th BIHI.CII 1 9 2 0 .  
NORTHERN CIRCLE { L i e u t - C o l o n e l  N. I r  C l o s t h ~ r n i t , ,  *.I:., f r o m  8 t , h  P a w 1 1  lDPO. 

Clnas I Oficern. Cktss 11 Oflicera. 
Loiucr Upper S ~ r b o r d i n o t r a .  Subordinalcr, 

NO. 3 Drawing Alnjor L. G .  Crostl~wvnit. 1 . r .  hlr. E. B. West . . . . . . . . . . . .  hlr. Imam Din . . . . . . . . .  41 Surveyom, Br. 
Omce, Mussoorie, Mr. .r. A. I'vrrmnn .. ,, D. K, Henntcl;, ~ I . D . F .  .. .Tit Ainph Rau.st 

., L. \Villiarns 
,, A. A,  (;mhn", 
., .I. A. Cnlvrrt .. H.O.Sbnw 

(rc-clllploycdl. I NO. 1 Party, . . . . .  . .  A .  111.. G. J. S:lhc . . . . . . . .  hIr. .Intnna I'ntutl, 11.. . . . .  I!) Sarv~>-ol . .r ,  Br.  
I ' ~ ~ ~ ~ j ~ ~ b  O I J ~  lT,c;r?d N c T l n r ~ ,  n.s.o., R.E. ,, 1'. A .  T. Keuny ,, &luhamn~nd l l u e n i ~ ~  Khnn 

P , ~ ~ ~ I ~ ~ ~ ~ , ~ P ~ .  Cnptuill 11. E. Rnorne M.C. R . E .  ,. A. M. Tnlnti .. Jnlldoesh Pntsod \ ' n u l n ~  
Bt..hln'or K h l u s o n ' ~ . ~ . ' ~ . ~ .  ,, 11. C. Hnnanil .. hluhnrnrnnd Rhnn 
Rlujor 11. T.'hlorsbebd, i.s.o., ,, F. J. Grieo 

n.E. J .  A. Cnlvcrt 
NO. 2 Party, ... Ilt . . l . i~l~t.-Colonel 9 .  \V. 8. hi;. 11. P. U. hlorton h h ,  Nul lnn~nud I l u r ~ i u  . . . . .  hi S~~rveyora ,  kc.  

I ' IL?o,,~, RC,~l)tt l l lo,r!  , I J , ~ I  R~~rnilton. l , .a.o. .  n . ~ .  ,. Dnni C!hnn,l Pul-i ., L~kshrni  Dutt Joslki , f r , ~ i f ~ , l  r r < , r i , , o c < ,  ,, Gllulnm llasan 
,, D ~ u l n t  Rnm Volllrt 

Ifiltnn Khan, I . D . ~ . > I .  
NO. 3 PE*,~, . . . . .  Iit..hlaJo~. C. G. Lowis. 1t.1.. Air. R. hl. lierrill hi;. Pnms Ron1 . . . . . . . . . . . . .  JP Yorveyors. d-r. 

U,#,IC,I I ' , ,or ,  #,C?<. hfr. 11. 11. n .  Hnnbg ,. .I. 11. Johnso~b ., Hnmid Gul K.S. 
,. O .  E. R. Coopcr ,, Anlir ~ b d u l  Snlam IIotlul, 
,. &lopirnu?di!r Ahmnd 

N O  4 Party,. . . . . . .  I~ic~tt.-(l*lonclE. ,I. 'Tnuclg.It.s. AIr. Alu 111 hnnn,.  n.r, Mr. Nnhidnll Kllnn l Clerk. 
I ~z,l ,vl  P r o t ~ ~ ~ t r ~ ~ ,  ,, R. T. C~.ichtnn, 

C.1.K. LA. 
Ilt..Lioat..Coloncl S. \v'. S, 

Hnnlilton, n.s.o., R.F. 
Alnjor I,. G .  Croath~mit,  I.A. 

., II. 1'. Alonll~cnd, D.s.o.. 
n. E. 

Licot..Coloncl H .  1, 
Ororthwnit, n . l .  

Cnptnin 1,. 11. Jackson, I.*. 
. . .  Sind-.Sag@.r Party,. . . . . .  Mr. 1)ltaui Iton\ Varnva b[r. Cha\si t i l l  liupsrr 

I'!rn,nb. 
Surveyors kc. 

,, J. U. l.wr-3 ., Ktrbidad Klmn 105 Local R;PO~U 
,. Alldul Knrinl, A.A .  staff. 

No. 22 (Riverain) . hlr. hlnyn D R ~  Pul.i, 1.'. .. ~ I I . .  11,111~ HSTU>-UIIII 1Jastir ...... O9 Snrve .ow, kc. 
Party, ,, rid)-o Dlmr Choprn I R i i b  \'nltsilJir 
l ' n  n irrb. 

I '' 

waziriatin Sulvey Lie~t t . .Cola~~r l  11. L. Crostlbwsit,, hit.. 1'. 11. T. Kcn,ly Rlr. hlnl>nntna~,l I l l t \ ~ i ! ~  KIIOII !I Surveyors, ,kc. 
Party, n R.  ,, F. J. (jrico ,, S l ~ i b  La1 

lV,,zir;s/<n. 31nitv IT. 1'. hlomhcnrl, ,, .I. A. Calrcrt ,, Hodik Ali 
1).1.0.. 1I.F. 

I Bir i~nd  Survev De- 

I tkchment, - 
N o r l l ~ . I S , ! s l  1 ' ~ ~ v s ~ r ~ .  

Simla Survev DR I tachment. - 
I l lrnl, , .  

Alr (:. A. Normnn.. ......... Mr. Alrnz Gnl . . . . . . . . . .  3 S u r v o p r s ,  &c. 

I -- 
'Tlnr r~rr=nnnol ol thn pnrly wos t n n s f e m ~ l  to f o r o ~ p  servlre undcr tho hlcsopotont~nn ndm~nnstratton from l a t  Jsousry 1920. 
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l ~ i e ~ ~ t , . C o l ~ ~ ~ ~ c l  .4ir. 11. L ~ D I ~ I s I I Y ~ : L I I ~ .  I: .K. ,  up to l ! ) t l ~  O I ~ ~ I ~ I I C I ~  1915). 
SUPERINTENDENT, A1;jnl. I,. C .  'rI111illic.1.. I.,\.. f ~ . o ~ n  20th Ortober to lClth S o v a m l ~ c ~ .  1919. 

SOUTHERN CIRCLE Irir~it~.-C!nl~nel E.  A .  ' l l :>~~dv,  I:.I:., fwrn Llt,li Kovcnil,cr lnl!) ~ I J  20th . J ~ . I I I I ~ I . ~  1:)20 

No. '4  Drawing M r .  J .  11. X i r l ~ o l  . J l r .  S F. Snrn>,~n I I V .  I :  I :  :ID I) l r l f t~ II,, ,,,, ,\(., 
OElce, Bangalore. 

NO. 5 Party , . . . . . .  . . . .  hls jor L, c ,  l ' l~ni l l icr ,  I . \ .  , Jlr. S. F. Sor~mn:tt~ ,\lr. 1'. S. Vcntgotsv;~~m~i :{I; S I I I . ~ ~ ) . , ~ . . ~ ,  ,\.(. 
Cen11.nl P~.ur;arvrr. ,, 11. 14. Sivrno~n~ ,, lh rncx l t~ r  l< lu~d i l kn r  

,, h'. C .  ~ I I C I ~ , . ~  . ,  I ' l ~ l i n  Rclnuri Roy 
,, F. I\'. Smit11 

No. 6 Party ,...... . ... h l r .  J ,  o'n. Donnghey .\Il.. I,:. A .  \ I cyv~ .  , , M r .  K, I;. h I : ~ ~ ~ ~ l u n t ~ , n  :I? SIII.,~.)..,~.~, A,.. 
n3,,,b,,!,, J I O ~ ~ ~ ~ ,  flp~d ,, >lunsl) i  LIII. U . A .  ,, AI;,VNI I<INLU 

l f , u ~ f ~ ~ ~ l ~ ~ r ! .  . . 5. I i l :  I ,, E. H. N:tters)~ 

No. 7 Party ,... ... . .. L l ~ j o r  , I .  I1 (:amphcll, o.s.<,., Alr. H .  11. Sirnuna . J l r .  P;I<I,L~II l j t~t tht  . , 11; S~~rso) . , ,~ , ,  ,\... 
Ymirni;. R.E. ., S. lp. S ~ r ~ t ~ , t t l  ,. K. S : t t ; ~ ~ ; ~ n l w n ~ ~ n i  Cibctti 

,,. (>. E. t;. I ~ ~ r ~ n c l ~  ,, I);~n><,dar l < l ~ ~ d i l l ~ n r  
,, .I. H .  S. \ \ ' i lwn 
,, Ilajn .\l,~l~ml l l i t l~ in, .  K.I I  
,, I?.  11. (:n,,,t 

NO. 8 Party, .. .. ..... \It.. \V. h l .  (;nr~t~iln , h l r  C. N. C .  l~rc~nelb Alr. 11. Sanuainnltaw~nrli I h u  12 Sotrvo>c,r., ,SC,. 
.U,rd~.o*. ,, S. k' Snrn>nn .. S l ~ i ~ t h I ~  P l l ~ l ~ i t v l ~ n ~ i > d  Sitlil< 

,, >I. h I a l ~ : ~ ~ l ~ ~ ~ ~  Alodr~lizr, 
>I.*. . .  11. T \ Y y ~ ~ t t  

, 31. S.  14n1w.n : \ iyrr  
,, J .  ('. Sl .  C'. l'c,ll~,tt 

NO. 20 Party. . ...:.. MI.. 13. li l l q ~ u l 8 ~ *  . .. L l r .  C. 1.:. O. F~.c,ncll Mr. UJlihl.tml!8 . .... ? t i  St!, \vyot.r, <\.I.. 

Cn,dlonn~rnl and Mnli. ,. .I It. S. \ViIsuu .. d i t c n d n  XIUIIIIII \ln;kerji 
l ory  Dc.1rir.l Land8 i t i  ., I 1  11 Jnckw~o 
Ihc glh Dirinlon. 

rraining Section \ I ) . .  s ,  s .  Ale.\ I:. I.'iclcling : . ... . .. . ... ..... ?5 Sttr>exo~.~ ,  ixlld 
l'upila. 

SUPERINTENDENT, L I ~ I I ~ , . - C o l o n e l  C. L.  R o h e r t s o l i .  c . \ I . ! : . ,  I I .E . ,  I I ~  to 24th O c t o b e r  1919. 

EASTERN CIRCLE { Lieut,.-Colonel W. AI. Coldstrca~n, 11.p.. fl,oni 25th October 1919 to 19th April 1920. 
AInjor E. T. H i c l ~ ,  c . I .E . ,  ~{.t: . .  1'1.o111 20 th  April 1920. 

0 ,  5 Drawing MI.. 31. C. 1'etta.r- ...... .\LC.. Pnma~1:~r. tnjan I lay,  n.c All.. J:n:dcealt 1'1.cn-nd \'n.lav ... ?i Snrvc)-01,s. Rr.  
Omce, Shillong. ,, F:. (:I;L~I~~IIS ,, II:~IIU~ I i n i  .. C .  S. >lo.Jt~nrs 

go. 0 Party,.. .. . . . . . . . DL.-Lieut.-Oolonvl a. 11, I'l~il. M r .  a. J. I i i za ie  . .... J l r .  A111dIya CI>:~BYIBI ( : l ~ o ~ l ~ . . .  , ?:I S t : r ,w jo r~ ,  At, ,  
Uengol.  l inlol.r, I,.s.o., n.s. ,, hrnltr Kr i r l l un  J l i t m  ,, Gopnl l,al A l i l ~ ~ t  

NO. 10 Party, ... . h l r  Al. C .  Petlrnu ..... ... M r .  \\I. (;. .J;~rl~o A l l . .  Ilcr).:~t > I u I l i ~ ~ n n ~ . ~ ~ l ,  1.5. . 17 SIII.,,C~OTB, k.. 
lrpper Bsrnnn. ,, 11. 11, CrvmI ,, I ) l~ i rcodm i\;:bH~ X ~ t l ~ n  

., n l ~ i r e t t t l m  Sat11 ,. R n n ~  I'rdwd, 11,s. 
Ii;!nvrji, L . ~ . F ,  AI:nntng I+, A . T . V .  

NO. 11 P8Ftz~,. ... . \ l r . . l , O , ~ ~ r ~ ~ i K  \ I r .  0. J. 11. l l n r t  Mr. I 'nttnl Clmnlt<ll.n I;*.n Gul,lr~, 21 ;  H ~ ~ ~ . , ~ r ) . o r q ,  A,..  
Lotver D r r m a .  .. E. B I  Kenny n.  SC. .. H. T. I~II~IIc+ ,, l)',lltir 11:)~ 

.. I*'. C. Saint 

No. la party, . alojol. I-. I). Xrst l t ,  I r .. ..... >I).. E.(:. Hanl incv . I .  I S o  I :Ill Hu~.vvyors ,  h e .  
.4mtrn.  ., F:. ,\I. K m n y  

,, l ' ra f~ t l ln  C l t n l ~ < l n  
Al t tm, C.A. 

NO. 21 (Burma \Ir. 11. \!' I~inp.in* .. . .. .. >lr. \v. r;. .ICLIIX~ \ l r .  IH~I~VIIII~ IR:~BU 

Foreet) Party, ., (:. 0. I'iczrd 
U p p w  D a m .  ,, (:. 11. Sexton 
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TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1919-20. 

SUPERINTENDENT OF THE 
C O I O I L ~ I  Sir (.;cI.IIIcI 1'. I , W I O Z . & ) I ~ ~ I I & I : I ~ ,  ~ t . ,   IT.^:., F.R.s., I I ~  to 15th 

I N > l y  1!)20. 
TRIGoNOMETRICAL SURVEY f i l ; ~ ; , , ~  I{. H ,  r ~ T ~ , , , ~ l ~ a % ,  r s , < , n t . ,  l : , ~ , .  rlwm l ~ t t ~  ~ f : + y  1~20 .  

L o r u e r  
('lors I Qllicera. C ' l , rd s  II OOicrra.  I 'pper  S t ~ b o r i l i n n l r s .  S,lbordinn,ee, r fc .  

...... ~ ~ ~ e ~ i n t e n d o n t ' s  JIt~lor 11. T. hl<~v~lnt , ;~~l ,  1 0 . .  c n . ,  >Ir. :\. I , ; , v ~ u ~  (r,- .cmrtIor~,I~ hlr. I.nlt.~n Kl~nn.  I . I I . . < . \ I .  

OBce. 11. E. Ca~l t~ in t  [ I ,  1%. .lthcl<-~n, I A .  ( l ' ~ ~ o l ~ r t f , ~ ~ , z , ~ r ~ J ,  
Bt..r\ l t jo~. 1';. 0. \Ylnc,rlg.r, rl.r., Alr. l'~;~Rtlln Kunlar (:lbnrll. 

11. t .  H .  S r .  
('npt;~in PI. A .  (;lvtbnirs, 1r.s o., ,, Illmprt~rlr.~ NaIIa Salul. 

11.1. n ~ ,  e ~ , .  
.. 0. S l n t < ~ ,  31. r . .  ]ILK. ,, 11. Al. Critcltcll 
.. (;. L1.1111~11, I. , \ .  ,, Al:,I,nn,,,,:ul 

~ . 4 l l ~ ~ ~ ~ l r ~ ' / )  ~:,j:,,,,"<l,li,!, 11. t 
., 15, (;. S,,I,l,onJ (<,,, ,, 'r, 0, 'l'l,r"lrttll 

rlcputalion from) lirastcl.~! 
HL.II@I I I L L ~ I ~ Y I I ~ ) .  

..... .........  ti^^ Ofice. I h .  J. dcGn~:kR llunte~.,  Sr. u . , \ l r .  I l ; ~ n ~ t n ~ ; t ~ ~  Ibniloilll. \ lr .  S,tmiul Kttrrni~r hlr~krl-ji .I:\ Computern,&c. 
bl.,\. 

Major C. >I. l'l,ornpson, I. , \ .  

............... . . . . . . . .  No. 2 Drawing nhjc,r F. J. Jr. Kins, R.V. Mr. C. G .  H j ~ . n v  Alr. 1.111 Singln, n . n  ., 1x1 L)raftsn~es, kc .  
OfIlce and Forest ,, 11. 1'. r) .  ~ l n r t o n  (rc.cmplo).ed). .. Map Ofice, Dehra Ii;unn I'mwd I:ng, n . ~ .  I h ~ n  S~IIKII .  11.8. 

;ir'u.ior C .  11. ' I ' re~I~nrr~ ,, JIB I l iel~nri l a 1  
.. ~ u n .  I 1 .  r I .  I I ~ ~ P O  nt. l~ari  Lnl 

., T. F. Kitclnon .. Snclik ,\I; 
,, V. l', \\'ninri~Imt 
., F. C .  Saint 

........................................................................... No. 13 Party,.. ...... Dr. J .  ,lu(;l:~aff IiouIt~r,  Se.U., 1 t ' o ~ ~ ~ p u t c r .  
/A.~tro#&o~ntl~o~.).  2 1 . A .  

Rt.-hlajor C .  (;. Levis, n.E. 
Cc~ptain G.  I ~ e n n o ~ ,  I .A .  

. . .  No. 14 Party ,... . . . . .  Lient.-Colonel (:. I\. Tlrsrt%lc)-, . . . . .  . . . . . . . . . . . . .  IC'lcrl .  
/ P ~ ~ K ~ V I V ~ , ~ ) .  n a o . R . ~ .  

nt..Lirot..CrtlooeIC 1' (iuntcl.. 
O.ll.E., K.C. 

hlnjor R. T. nirln, c . I . E . .  N.E. 
,, H. 11. ' r l~om:~q, I I . S . ~ . ,  

11.1; .  
,, c .  81. I~I~<>, , ,~so" ,  1..4. 

Cnptnin E. A.  (;lcnnic. Il.a.o., 
R.B.  

No. 15 Party , ... . . . . .  Llujor R ,  EL. 'CI,on,as, D.s.o.. I.iv,,t. ( ' .  s .  ar,.l,,,,,., . . . . . . . . . . . . . . . . . . .  h Contputcrs, &o. 
(Trirrngalnl~on). 11. t:. 

Cnphit~ 0. Slntcr, ~ I . c . ,  II.R. 

No. 16 Party ,...... ... Mr. 0. C .  Ul lcnb~cI~ .  . . . . . . . . . . .  31". Syed Z i l l ~  IIt~.nilin, E.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 Compntem, &e. 
(Ttdol). ,, I>. 11.  lux:^ 

No. 17 Party,. . . . . . .  IIt..hlt!ior K. hlusnn, > ~ . C . . I I . F .  Air, 11. (;. Slmw Mr. Knntun Kumar Dns, w . ~ .  12 Coml,alrrs, Br. 
( ~ , P I V I I ! > ~ ! ~ ) .  ( I ~ P - P I I I ~ I I I ~ ~ ~ ~ O ~ .  ., Sntixll C l ~ n t l d n  hlukcijer 

,. 0. N. I ' o ~ l ~ o n g  
,, 11. 8. (:opnlncl~;n.i, 

Il..4. 
,, Sarcndnt Xnlll 

G l t ~ r c k ~ r l ~ ~ t t y ,  I,.c.F:. 

NO. 18 Party, ......................... ..................... . 111.. E. ('. J. Iln~!d, v.n .  ... JIB.. 1001111 111111\111 S I ~ O B ~ ~ ~ ~  ...... 2 A\lnauehe 04. / l f ,rpnrttr) .  ., K i l n ~ ~ i l o  JIotrjon hln. aervem. 
r a m d n ~  12  Computers, &c. 

., 1In.i l t :>l>;t~I~n~. r\l;tll~ltr. 
11.1. 

........ NO. l@ Party,. ~lnjor  F l ,  .I. Conrl~mno, II.X.cI.. 1 Clerk. ........................................................................... 
/ n n ~ r  Li,lr). M.C., n.E. 

,. 0.11. n.  T I . P I I C I B ~ ~ ~ ,  H . R .  
,, C. hl. l ' l~on~pson, I..\. 
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j WOlll< O F  FIELD I',\l1TIES. LC.-TOPOGRAPHICAL SUIIVEYS. 8 

PART 2.-WORK OF FIELD PARTIES, &c. 

1.-TO1'OGlj.APHICAL SURVEYS. 

14. The two following tables show respectively tbe progress 
of the topographical programme assigned to the department iu 1905 
and t l ~ e  oat-turns and cost6 of climerent parties (luring tire year under 
report They are followed by brief descriptions of the work of each 
topographical party. 

In 1913, the Secretary of State senctioned a scheme for the reduc- 
tion of the scale of survey of certain sparsely populated areas of India. 
This mill greatly reduce the area. of survey on the one-iuch scale and 
conbequently accelerate the rate of progress of topopaphical surreys shown 
in Table I1 below. In order to give a better idea of what work actually 
lies before the department, it ~ n s y  be remarked that of the area remain- 
ing lor survey about 580,400 square nliles are lilrely to be surveyed on 
the half-inch or s~rraller scales 

Table 11.-Progress of Topographical Surveys since 1905. 

Approximate areas for the whole : 750.000 
topographical programme. 

Survey year. 

1905 -06 ... 

1906.01 ... 
1907 - 0 8  .'.. 

19OR.09 ... 
1900.10 ... 
1910-11 ... 
1911.12 ... 

1911- 13 ... 

1913.14 ... 

1914.15 ... 
1915.16 ... 

ioifi-11 ... 
1917.18 ... 
1918-19 ... 

1 9 1 9 - 2 0  

Northern 
Circle. o t  Slu.,,ey, 

1~:rvIttrling 3H rqunro n,ilca lnrgr ~rlrlr n~nrveg on the scnlea of 1 2 ,  1Ii"nnd W = l  mile. 

1 f 

IIostlg 2.inch nnd 1.inch 

ditto ... 
ditto ... 
ditto ... 

RIostly ].inch ... 

ADproximate areas remaining for 
eurvey. 

Southern 
C~rcle. 

Enstem 
Circle. 

6 4 0 . 7 7 4  Tota.1 meae completed to date .. 221.456 
I 

i 620.646 368.479 

I I 
Sq. ?:riles. 

6,278 

7,519 

14,530 

18.624 

23,833 

Sq. ?,riles. 

10,322 

8.659 

12.431 

11,542 

9.736 

Sq. ~nilea. 

1,660 

7,666 

9,256 

12,526 

12,532 

174.391 

383.802 

Sq. milea. 

18,260 

29.844 

36.217 

42.602 

46.101 

9,218 

10.654 

1 1 . ~ 3 6  

14,800 

6,056 

6,931 

9,pzI 

8,396 

8,176 

9 . 4 3 8  

13.171 

9,116 

1 13.349 

15,844 

19,286 

17.243 

11.338 

d ~ l t u  
"' I 17,528 

ditto ... 23,852 

1 4 4 . 9 9 8  

1.200.028 

49,917 

43.621 

53,377 

55,786 

36.678 

32,343 

32.750 

14,719 

13.948 

3 0 . 4 6 4  -- 

Mostly l-inch and ).inch 

ditto ... 

ditto ... 

diLto 1:: 1 4 , 2 , 1 8 1  

28.192 

25,062 

12.334 

dilho 

ditto ... I 8,lGA 

ditto I 11.689 

7.263 

ditto ... ( 9,145 '  1 11.891 
I 



I ?, WORK O F  F I E L D  PARTIES,  kc.-TOPOORAPHICAL S U R V E Y S .  - 
Table 111. -OUT-TURNS of PLANE-TABLING a n d  COSTS 

o f  Topographical S u r v e y s ,  1919-20. 

Well-tuooded hilla n n d  etrltiunted 1-inch 0rigin:oI Survoy 
plains.  ... 1 2 6 6 7  I 1 3,027 

1 -inch Rc\.ision Survey ... t 360 \ I  

OIIT-TURNS 
Ob' P L h N E .  

NO. 6 P&rty-Bnr,lbny. J1,1,1v,15 , , , , , I  II!,,I~virh~irl. 

Und~Ont ing  nltd crrltivnted ... l-inch Original Bnrvcy 
+-inch S o p p I c ~ ~ ~ e n t n r y  Sur rcy  ... ' 10H 
1-inch 0riKinaI Survey 
3-inch OrigillnI Surrey 
3-inch S,I,,I,ICII,C,I~,I,,- ~ o r \ . c y  ... 51) 

Wooded hilla ... ... 16-inch original S ~ ~ r \ - e v  ... 282 
I 

",",":&:F 

, No. 7 P a r t y - B , r r , g n l ~ r f ,  ... / . 1 .. . 1 . .. I  id not trike the liol 

I -~ - ~ -p-ppp 

- 1 ! 3  TOTALS, SOUTHERN CIRCLE : - 11,391 aq. m. Rs. 3 , 1 5 , 5 8 8  2 6 . 5  
. - 

INCLUDING 
I\IAPPING_ 

PARTY and LOCALITY. Arens 

on nll costs. ( ratee. 
Oharacter of Country. Scnle m d  C l u s  of S u r e y .  o A g h  I scnle6, 

NO. 1 P m t y - P u n j a b  a n d  United Provinces. 

Wooded hills . . . . .. +-inch Revision Sur\.ey ... 
Di t to  . . . . . . 1 -inch Original Survey 
Di t to  ... ... 1-inch Revision Survey ... 

Largo-Scsle Survey ... 

NO. 2 P m t y - P u n j a b ,  Rfijputrinrc a n d  United Procinres .  

M o m t u h o u e ,  covered with, heavy $-inch Original Survey ... 
low jung le  a n d  thick grass. 

Cult ivated ph ime ,  open w i t h  o c c a  1-inch Original Survey ... 
s iona l  iaolated low rocky hilla. 

Cult ivated p h i m a ,  open ... 1:inch Resurvey . . . 
Di t to  d i t to  ... %inch Resurvey ... 
Di t to  di t to  ... 34-inch Experimentnl Aeroplane 

Snrvey. 

NO. 3 P m t y - U n i t e d  Proci71rr.e. 

Wooded hills . . . ... 2-inch Original Survey ::: 
1-inoh Resurvey 

- . -. - 

Sq milea. 

TOTALS, NORTHERN CIRCLE :- 9,183 sq. rn. R8. 3 , 0 2 , 4 5 2  (1::;- 32.9 

252 

4,841 
38 

264 

418 

1,426 
265 
265 

1,2::) 

- ~ 

, ~ q .  III ilea. 

NORTHERN 
UIROLE. 

fa) Exoludee RE. 
8 13% debitable to 
dijPutins R.. 
6,290 coat b l  ~oob 
me plug nub.'Rs. 
68 iU2 coost of 
hdiniD~ pupils m d  
soldier saweyors. 

(bJ Excludem Rm. 
8 866 cost of Bimln 
dumey. 

1,31,704 

65,4;:, 

1,06,881 
fhJ 

6,218 

2,838 

1,327 

I Re. SOUTHERS 

n ~ i l e .  

26.2 

24'8 

78.4 

-. 
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A* 

Table 111.-(Concluded).-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1919-20. 

PAETY and LOCALITY. Totnls 

Character of  Country. Rrnk and C l o ~ s  of  Survey. 
Claes. I 
-- - 

! 

Ra. 
Sq. nriles. Rs .  per a(. 

-- -. .. ~ - -.~.. mile. . .. - 
1 I 

EASTERN 
UIRULE. I 

No. 9 P a r t y - B e q a l .  I 

Flnl  amd ozillivnled plnina ... 1-inch Original Survey .. 
Ditto. ditto. ... 11-inch Revision Survey .. 

High  rnot~mtnins zvith denaely +-inch Original Survey ... 
woodad valleys. 

Densely wooded luilla ... 1-inch Original Survey . . . 

NO. 11 Par ty -Lowel .  B?irniit and Northern rShnn States. 

Intricale hilla and low groumd 1-inch Originnl Survey 
covered w i t h  mangrove atuavip 
m d  dennely tuooded. 

H i g h  hills gnrselu zuooded nnd 1-inch Resurvey . . . 
1 rocky. 
1 Lotu hilla w i t h  open andulat ing 3-inch Original Survey ... 

groirnd n~ l t i va ted  nnd scmib 
jitngle. 

No. 12 Party-Assnnr.  

Hills, conaiatingpnrtlg of n plolsni~ a-inch Original Survey ... 
ciit u p  b y  rnvincs ?nit11 stretclres 
of grass lnnda nnd foot lrilla 
densely luooded. 

P l n ~ l s ,  pnetly tinder cirltiuntion 1-inch Originnl Survey 
and partly dcrmcl!/ cuoodcd. 1 Plaima nmd hills derrscl!, tooorled ... 2-inch Originnl Survey . . . 

(a) Exoleden s eon 
Of Be. 1,489, 01 
w n n t  of hall 
i . o h G ~ ~ d h ~ , ~ &  
7,008, for twelve 
~ n o h  mapping. Be 
1@9. tor twelve 
inoh wmpntstion 
Ra. 117, for kvelv~ 
inoh nowe 
R.. 7 , l d  
instruat10n 0 
popile. 

f b )  lncludea wnt c 
Nsymyo Dmwin 
Office. 

I 
I ! ! I  I I 

Cost- 88.7 TOTALS, EASTERN CIRCLE :- 9,428 sq. m. Rs. 6,47,543 ,ate 

GRAND TOTALS :- 30,502 sq. m. Els. 12,65,583 ::::- 41.4 
p- - - -- 

3 1  

NO. 21 ( B u r m a  Forest) Party--- l'ppe,. R~irrtra. I I 
Wooded hills ... . I-inch Originnl /uiiel .,. 1 

Ditto. ... ... 4-inch Orig~nal Survey . :: 1 1 9 7  7 a . l  
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NORTHERN CIRCLE (vide Index map NO. 1). 

15. No. 1 Party.-5,180 square miles of topographical survey were 
completed during the year under report chiefly 1-inch and &-inch revision 
survey in the  Simla Hill States, Sirmiir, Mandi and Kiingra district. 

The party also completed the lurge scale surveys of the cities of 
Lahore nnd Ferozepore which had been commenced during the previous 
season (vide page 18). I n  addition il large scale survey of Mussoorie 
City \\,;IS carried o u t  a t  the cost of the City Board (vide page 42). 

16. NO. 2 Party.-This party surveyed an area of 264 square 
miles on  the a-inch scale in Alwar State,  441 square miles on  the scale 
of 1 inch = 1 nlile in the Gurgaon district of the Punjah, 962 square 
miles on the scale of 1 iuch = 1' mile in the hluttra and Aligarll districts 
of the  United Provinces, 412 square miles on  the scalt: of 1 inch = 1 mile 
in t,he R h ; ~ r ; ~ t p u r  State and 29 square miles on the  scale of 1 inch = 

1 mile in the Almar State, both of the H%,jputiina Agency, making a total 
of 1,844 scluare n~iles on  the 1-inch scale, and 265 square uliles 011 the 
scale of ? incl~es = 1 mile (For instructional purposes) in the Muttra and 
Agra districts of the United Provinces. Traversing was also carried out  
in the Bhar:~tpur State. 

The country surveyed on the scale of 4 inch = 1 mile in Alwar 
State was l~ i l ly  and difficult of access, being mostly covered with heavy 
low jnngle iind thick p a s s ,  while that  surveyed on  the scales of 1 inch 
and 2 inches -= l mile, and the area traversed, consisted of cultivated 
plains open :1n11 0aRy except for a Few isolited low rocky hills in 
Bharatpur State. 

The p ~ r t y  also con~hined with No. 1 3  Party (vide page 2 0 )  
in an esperi~nental  aeroplane survey on  a scale of approximately 
34 inches - 1 mile of an area comprising 125 square miles in the 
Bharntpur State of the Riijputiina Agency, 398 square miles in the 
Agra d i ~ t r i c t  and 7 srlunre n~iles in the Muttra district of the United 
Provinces, the whole c o n s i s t i ~ ~ g  of cultivated plains except for the few 
rocky out-crops in the neig-hbourhood of Fa t~ ,hpur  Sikri. 

HalC tl~ia :ire& \\-as also surveyed on the scale or 2 inches = I mile. 
The large scale survey of Mount Ahu and vicinity commenced in 

July 1919 on tho scale of 24 inches = 1 111ile rorr~prising a total area of 
5,076 acre8 \\,as conlpletell ( v i d e  page 42). 

17.  N o .  3 Party.-'L'l~is party surveyed ah area o l  1,327 q u a r e  

lniles nlainly on the scalo o l  2 inches = 1 mile in the Garh\r;il, Almori 
and Wajni 'l';~l districts of the  United Provinces, and triangulated an 
area l,?.iO square 111iles in Gilrhn.51 and Almorn districts and in 
Tehri-O;~rl~\v:  I S t :~ te .  

The survey # I £  Kum:ron bills is being executed chiefly in the 

intere8tR ol' the Forest l)epartn~eut, ( t i d e  pago 16) and the maps lor 
that ~ l r p ; ~ r t ~ n e n t ,  as  ~vell a8 the public edition, will be puhlished on 
the sc;~le of 2 illcl~efl = 1 mile. 

18. NO.  4 P a r t y . - T h i ~  party continue11 in aheyance until June  
1920, wheu prepar:ltions for taking the tield were comn~enced. Later, 
ho\rerer, it  W;IH decided t l ~ : ~ t  the party s h o ~ l d  not take the tield, and these 
prepar;~tiorl~ weru rliscontinued in Septemher 1920. 

10. Tra in ing . -17  pupil surveyors wero entcrtnined and, in addi- 
tion, 5 v:~c;~ncicn c:~nsed I,y resignation and d i~chnrge  of ' men entertnined 

in 1! , lb>  i~n( l  IRl!) n.ere filled up Ity recruitment of new Inen, t h ~ ~ s  

23 
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making a totnl of 22 men. OF these 18 were under instruction in 
drawing and 4 in computations as pupil computers during recess, a t  
the close of which the pupil surveyors will take the field with No. 2 
Party for training in survey. The  pupil surveyors entertained in 1918 
and 1919, who received training in the plains in No. 2 Party, were 
distributed For further training, in hill survey during the coming field 
season :&I3 follows: - 

To No. I Party ... lti men 

,. .. 3 ,, ... 16 ,, 
Tlie soldier surveyors undergoing their tirst period of training were 

posted as follows for training in survey during the coming field season :- 
4 nlen (1st  year) to No. 2 Party. (Plains) 
5 men ( 2nd year) to No. 1 Party. (Hills) 

5 men (2nd year) to No. 8 Party. ( do. ) 
20. R e c e s s  Work.-The progress of fair-mapping was retarded 

owing to the speciiil drawing which had to he undertaken by this Circle 
on a number of the N.W. Frontier sheets in connection with additional 
surveys done recently on those sheets by the Waziristin Survey Party, 
and by special mapping connected with East Persia. 

The fair-mapping of the following sheets of the current and 
previous season's survey re~ni~ined I'or completion on 30th September 
1920 :- 

Sl~eets ou the 1-inch scale ... 21 
Sheets on the 2-inch scale ... 16 
Sheets on the $-inch scale ...' ... 2 
Town guide Rlaps ... ... 2 

21. Record Section.-This section has been formed for the prepara- 
tion of triangulu.tion d:~ta : ~ n d  charts for pl~blication of the triangulation 
pamphlets. I t  also deals with the custody and issue of triangulation and 
traverse records, printed ~nnps, office copies of printed maps, original 
plane-table sections and office forms &c. 

22. Particulars' of special work done by Nos. 1, 2, 3, 22 and the 
Sind-Sigar Parties will he found on ptges 18, 42 and 43. 

S O U T H E R N  C I R C L E  ( ~ 3 ; ~ ~ e  Index map No. 1 ). 

23. No.  5 Party.-This party surveyed an area of 3,027 square miles 
on thc scale of 1 inch = 1 tl~ile in the Chhindwiira, Seoni, Narhsinghpur 
and Baliighit districts of thr, Central Provinces. The country consisted 
of jungle-clad hills and nrcll-wooded cultivated plains. 

24. No. 6 Party.-This party surveyed an area of 4,191 square 
miles on direrent scales in thc Bijapur and Dhiirwir districts of Bombay, 
the Bellery district ol  M:rdrns and the R a i c h ~ ,  Mahhtibnagar and 
Atriif-i-balds dist,rictu of Hyde~.%I)icl (Deccnn), and triangulated an area 
of 60 square n~ilcs ill  the At.r%l-i-bald& districts of Hyderabnd, (Deccan). 
Tlre country surveyccl is rnoatly undulating and cultivated, except the 
moodcd Iiills of tl~,. fnl.rqt :Irons. 

25. NO. 7 Party.-This part,y did not take the field during the 
year, hut 're~nained in Uungnlore enszged on half-inch mapping and 
the prepirntion of tri:~ngnl:~tion pamphlets and charts from materials 
supplied by this and other parties ol  the Southern Circle. 

26. NO. 8 Party.-This party surveyed an area of 4,673 square 
miles OII  tho scale of 1 inch = 1 mile in the Tinnevelly and Riimnld 

districts of M:~dms. Tho areil rurveyed coniprised undulating plains, highly 

2 zr 
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A camp 01 three surveyors, under an Upper Suhordinnte oficer, 
remained in Putao district during the summer to  coulplete the detnil 
wrvey of that  portion of the district usually under  now in the 
winter. 

32. NO. 11 Party.-Survey operations were continrle~l i r ~  Lower 
Burma, in the 3Iergoi district where 1,631 square ~xlileti were s n r i . c ~ e d  on  

the scale of 1 inch = I mile, and 1,629 square milen wore tl.i;ingulnted 
in advance for det,ail survey. 

The party also surveyed, for military requirements, 103 squnrc rnilee 
of  country in the Hanthawaddy district, on the scale of :i inches = 1 lrlile 
( Virle page 44).  
- A surveyor was also deputed to  accompany the Aeeistant Saperint~:ndent, 

Nor t l~  Hsenwi, Northern Shan States, for the demarcation and resurvey 
of a portion of the Burma-China boundary in the Kokang ~ l i ~ t r i c t .  j Vi5itlc 

page 44). 
The country ~urveyed  in the Mergui district comprises the upper 

reaches of the Ngawun stream hitherto tevrcc, incog)~,i,ttc, K e s ~ e r i ~ i u g  ivland, 
and the lower basin of the Lenya river. The inland portion consints of 
intricate hills rising to  4,000 feet in elevation at  the nli~in w:rtershed. 
Both hills nnd valleys are densely wooded. Towards the sea co;~nt the 
country is cut  up hy numerous creeks and fringetl with Irlirnqove 
swamps. 

33. NO. 1 2  Party.-This party surveyed an area of 1,967 scluare 
miles on the .~c;llrs of 2 inches, 1 inch end 4 inch = 1 nlil,:, i l l  the 
districts of Lakhimpur, BilipiirH Frontier Tract, Khrsi wrid .Taintin Hills, 
Sylhet, Crchar and Nowgong. An area of 1,801 *quare lnileu of trian- 
gulation and 232 linear miles of traversing, covering all area or 173 
square miles, was carried out  in the districts of Khilsi ;11it1 J:~iut i% Hills, 
Sylhet, Cichkr, Nowgong and Nkgi  Hills in advanre ol' rlet;~il nnrvey. 

The :Ire;l surveyed in the districts of Lakhiulpur and Syllret wa8 

flat country plr t ly covered \vith dense jungle and partly cnltivatcvl. The 
remaining districts consisted of partly open and partly densely \vooded 
hills rising to about 6,000 Feet. 

34. NO. 21 ( B u r m a  F o r e s t )  Party.-Ya~.ticol;rru 01' work done 
by this party \vill be found ou page 17. 

The area, over afllich operations extended, is hilly wit11 l'orert 
of varying density. 

35. Recess Work.-Only 1 one-inch sheet out ol :il ol~r:-incl~ and 
half-inch sheets survoyetl during the year under repol.t, \\.;Is receive,l in 

the circle drawing office for publication up to :iOtl~ Se1,tember 1920. klont of 
tile renl~iininp sheets nil1 he fair-u~;~pped by the p:lrties tlefore the 
of this recess senaon. 

The fair-m~rpping of 2 half-inch sheets o l  seaRon 1917-18 and 5 one- 
inch and 2 boll'-inch flheeta of setlsoll 1918-19 was in ;lrre;lrN cll1. :jOth 
September 1920. 
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36. Details of the topographical surveys of reserved forests 
executed by Held pilrties of the Survey of India for t,he year under 
report urp given below. 111 the ma.jority of cases the surveys were 
csrried ou t  on the scale of 2 inches = 1 mile, but  in special cases the 
4-inch and l irlcll = 1 mile scales were used. Boundary surveys were 
made where required and plots prepared on the  4-inch scale. 

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

37. United Provinces. K u m a u n  Forest circle.- he follow- 
ing areas which include non-forest areas were triangulated in advance 
for future detail surveys on  the 2-inch scale:- 

In  the North f f a ~ h w a l  Fovest Divis ion ... 280 square miles. 

South ,, 9 ... 480 ,, 
East Almorci PP. ... 220 ,, I ,  

Rnnikl~et ..: 88 ,, I )  

I n  addition detail surveys on  the  scale of 2 inches = 1 mile were carried 
ou t  as  follows. 

I n  the h'aiwi Tdl Forest Division .. . 36 square miles. 
Central A l m o r i  ,, 11 . ... 248 ,, 
East Almor(i ,, ... 57 ,, I )  

Rdnikhet ... 155 ,, 
Western Forest Circle.-No surveys were carried out in this 

circle during the year, but  some additional expenditure in  connection 
with the survey of 1918-19 in the G h a k ~ ~ i t a  Forest Divis ion was incurred 
during the year under report. 

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

38. M a d r a s .  Southern Forest Circle.-In the Tin~teve l l y  
F o r ~ s l  U L V L S I O W  1.8 nnd 1.1 square milea were surveyed on the 2-inch scale 
of the Milavittin, and Valli@r and Extension Reserved Forests 
respectively. 

EASTERN C I R C L E .  

39. Assam. Western Forest Circle.-In the Cacl~rir Forest 
l ) izi isi[~n 1.13 square miles of thc North Ciichar and Barail Reserved 
Foreste were surveyed on the scale of 2 inches = 1 mile, and 27.2 miles 
of houndnries \\.ere traversed of these Reserves including that  of Krungmin. 
In  tlre lihcisi wrad Juintiti  zfiills k'o~est Divis ion,  62 srluare miles of 
Ijlocks I and I1 of the Narpub Reserved Forest were surveyed on the 
scale of 2 inches = 1 mile, and 33.8 miles of their boundaries were 
traversed. 

Eastern Forest Circle.-In the 'Lnkhimpur Forest Divisiom 80 
ntluare u~iles of the Dulong, Knkoi and Rnngii Reserved Forests were 
~urveyed  on the sc;~le of 2 inches = 1 In~ile, and 60.8 mile8 of the 
I~ound;~rieu of the two latter Reserves were traversed. In the Nouyjong 
h r r s t  U i v i s i o i ~  21.4 miles of the  boundaries of Rangkhnng, Hubuipur and 
K~rpnui  lieserved Forests were traversed, and an area of 13 square milee 
of the last named Reserve wae surveyed on  the scale of 2 inches = 
1 mile. 
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40. Burma. T e n a e e e r i m  Forest Circle.-In the T~nnsscrim 

Forest Division an area of 281 square nriles of the N,qtr\v~ln C:halln~ 
Reserve mas surveyed on the scale of 1 inch= 1 mile. 

N o .  21 Party.-Burma. Northern Forest Circle.-In the 
j{mtha For.est Division, 6.1 mile8 of the bound:lry ant1 l ( i +  miles of 
interior lines of the Mezabya Reserve were traversed as ;L prelirnin;~ry to 
future detail survey. I n  the M n ~ ~ s i  Forest D i q ~ i s i o ~ l ,  14 ~niles of the 
boundary and 7 .5  miles of interior lines of the Mode ;lud Hnselit Heserves 
were traversed, iund in addition an ilrea of 34.7 square 111iles w a ~  uurveyed 
on  the 4-inch scale of the whole of the Reserve of Nansiaung and three 
Extension Blocks and parts of Chaunggyibya and Mode. 

Southern Forest Circle.-In the Mciktila U , I ~  r S ~ , t ~ t I ~ ~ ~ , ~  Shun 
States Forest Divisions areas of 70.4 and 12 square miles were surveyed 
on the 2-inch scale respectively of the fol lo~ring Reserve8 :-Myittha, 
Pyinyaung, Yebokson East and West Blocks, which were co~tlplet,ed, ; ~ u d  
Magwe of which only a portion was surveyed. Tr:uverse~ of 149.8 uliles 
of the forest boundaries and 13.8 linear miles of interior lines were 
carried ou t  in the Reserve of Yupadaullg of the former divisiou and in 
Magwe, Wetpyuye and Kalaw Reserves of the lat ter  division. 
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111.-CANTONMENT AND LARGE-SCALE SUEVEYS. 

41. No. 1 Party.-An area of 24.7 square miles of Lahore 
City an14 environs was. surveyed on  the scale of 1.2 inches to  a mile 
from new nerinl niosaicu prepared by the  par ty ;  10.9 square miles of 
Feroxepore City and environs were also surveyed on  scales of 16 inches 
and 6 i n c h e s = l  mile from similar aerial mosa~cs. Uetails of the 
Mussoorie survey will be found on  page 42. 

42. NO. 2 Party.-The fair drawing of the "Town Guide" and 

" Environs " maps of Agra, Allahiibiid, Benares and Cawnpore has - heen 
completed and the maps submitted for publication. 

Considerable delay occurred in  the supply of the prints required 
from the i~eroplane survey, carried out  in 1918-19, for the  prepara- 
tion of the maps of Lucknow C i t y ;  this mns due to  the  Royal Air 
Force squadron being withdrawn for  other duties. The fair draning 
will not be completed before February 1921. Details of the survey 
of Mount Abu will be fouurl on page 42. 

43. NO. 3 Party.-(Simla Suvvey Detachrnai~t).-This detachment 
surveyed ari area of 1,270 acres on the  ~ c a l e  of 220 feet= 1 inch, completing 
the area reqnired for the Simla extension scheme. The area surveyed 
was rn~~pperi in 10 sheets Ily NO. 3 Drawing Office, the  mapping of 8 
sheets of the previous season's survey being completed by the detachment. 

44. NO. 20 Par ty . -Dur ing  the year under report the party com- 
pleted the survey of the cantonments and military lands of Secunderibiid 
and Boliirurn, S t .  Thomas's Mount, PallLvnram, For t  St .  George, Poonamallee, 
Cannanore and Velichi military district land, on the 16-inches to  n. mile 
scale, and the revision of  surveys, executed in 1908-09 of the b ~ z i r s  
of Secunderiibiid and B O ~ R T U U ~  on  the scale of 50 feet to one inch. 

The survey of Wellington and nlilitary lands, and the revision of 
Bongalore Civil and Military Station on  the scale of 16-inches to  a 
mile, ;md the bjxiirs of S t .  Thomas's Mount, Poonamallee, Pnllsvaram 
and Cunnanore on the sc:lle of 64-inches to  a mile are in propess .  

The traversing and triangulation of Wellington, Fort  St .  George and 
military district lands, PnllLvaram, Velichi military district land, Poona- 
nlallee, Cannllnore for 16 and 64-inch surveys and the General, ShBle 
and H:~lsiir h~z i i r s  of Bangalore have been completed. 

Levelling of 57.5 linear miles was undertaken in cantouments on 
-,hich to  base the traverse heiyhts a t  a cost-mte of Rs. 50.7 per 
linear mile. 

The fair mapping of the following cantonments and military lnnds 
have heen colnplete~l during the year :-Aurangiihiid, HosBr, Ahmatlnagar, 
Jllsnsi, hlnnora and Bell:lry. 

49 8het.t~ have heen fair mapped and submitted to press and 90 
ure :rt ,litterent &gee of completion. 

The out-turn on thc 16-inches to  a mile scale of original survey 
was 14,449 acres and of revision survey 1,925 acres, ond that  on 
the 64-incl~es t o  a mile scale wns 441 acres; 57 planfl of 94.3 acres 
of the Secunderiihiid nnd Boliiruni baziirfl on the scale 50 feet to 1-inch, 
origin:rlly surveyed in 1908-09, were also revised. 

Tllo coat-rate of origin01 detail survey on  the scale of 16-inches to 
a w a ~  RR. 1.7 per acre and the average daily out-turn per surveyor 
11.2 acres; th r  cost-rate of revision survey on this scale was Rs. 0.9 
per acro, and the nvernge daily out-turn per surveyor 27.50 ncree, the 

5 ? 
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corresponding figures for survey on the  scale of 64 inches to  a mile being 
RE. 19.6 per acre and 1.03 acres per surveyor respectively. 

The testing in linear miles per square mile of survey on  the 16 and 
64-inch scales is 3.6 and 13.4 respectively, and 10 linear miles per square 
mile for the 50-foot revieion. 

The cost-rate of revision survey of 57 plans of Secunderhbfid and 

Bolarum btizsrs comprising ;In area of 94.7 acres on  the scale of 50  feet 
to an inch was Rs. 7.9 per acre;  the average daily out- turn of revision 

per surveyor was 2.3 acres. 
The cost-mte of trii~ngulation anrl traversing for all scales of survey 

was RE. 0 .18per  acre, the daily out-turn per traverser being 9   tat ions 
and 0.8 line;rr miles, the uutnber of stations heing 13 t.0 a linear mile. 

The daily out-turn of traversing for the 50 feet to  the inch original 
survey of blzjlrs in Rangalore mas 1 5  stations anrl 0.48 linear miles; the 
nuniher of stations heing 31  to n linear mile. 

The total area fair-mapper1 was 12,988 acres on the  16-inch eca.le and 
164 acres on the 64-inch scale, anrl correction8 an11 ndditions to  77 plans 
oE 1,226 acres on the scale of 50 feet to  the inch were completed. 

T l ~ e  cost-rate of fair-mapping on the 16-inch scale mas Re. 0.6 
per acre, that lor the 64-inch scale being Rs. 5.9 per acre. 

The cost-rate ol correcting 77 fair sheets on  the 50-foot scale 
of survey8 executed in 1908-09 of the Secunderi%bi%d and B o l ~ r u m  
bszars wan RE. 3.3 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 a n d  64 inches = 1 mile, 

u p  t o  t h e  e n d  of 1919-20. 

(1) Agar Cantonment and Biizer. 
(2) Bakloh do. 
(3) Baliin (Dnlhousie) Cantonment. 
(4) Bnnnu Cantonment. 
(6) Chaman do. 
(0) Chitriil Station. 
(7) Debra Diin Cantonment. 
(8) Delhi New Cantonment do. 
(9) Dcol~  Cantonment do. 

(10) Drneindn Out Post. 
(11) Drosll Cantonment. 
(12) Erinpura do. do. 
(13) Qhairat Station. 
(14) Qunn Cantonment do. 
(15) Hangu do. 

(16) HBpur (BBbiigarh) ' Remount Depat. 
(17) Jandola Out Post. 
(18) Jalta do. 
(19) Jhelutn Cautonment and BLz&. 
(20) Jullundur do. do. 
(21) Riilkn do. 

(22) Eamptee Cantonment m d  B B z h  
(23) Landour do. 
(24) h lce~ut  do. m d  Bum. 
(25) Nasuebid do. do. 
(26) Nimach do. do. 
(27) Pesblwar do. do. 
(28) Quetta do. 
(29) Quetta Fort. 
(30) Quotta Civil Station. 
(31, REjkot Oantonment. 
(32) Riwalpindi do. 
(83) Sahiiranpw Remount DepBt. 
(84) Sanswar Cantonment. 
(86) Saugor do. 
(36) Sislkot do. 

(37) Simla Indian Infantry Lines. 
(38) Sitnbaldi Fort (Negpnr). 
(39) Thal Cantonment. 
(40) Tliath Camp area. 

(41) Topn Cantonment. 
'42) ZBm Out Post. 
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G E O D E T I C  O P E R A T I O N S .  

45. no. 13 P a r t y . - A s t r o n o m i c a l . - N o  latitude operations 
were carried out  during the ycar under report. Tho personnel of this party 
w a ~  e ~ ~ ~ p l o y e d  a t  the Hrnd &u:lrters Ofice of  the Trigono~netricsl 
Survey for the greater pirrt of the year but during February and Mwch 
1920 \$,as employed on   cropl lane survey a t  Agra ;lnd surrounding area, 
vide page 12. 

46. NO. 14 P a r t y . - P e n d u l u m . - N o  pendulom  operation^ were 
carried out  during the year under report ; ~ n ( l  the pcrsonuel of this 
party was reduced to a minimum and e~nployetl in ~nisc~~ll :~neous 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  pnrty did 110t take 
the tield during field fie;isou 1919-20. 

48. No.  16 Party.-Tidal Opera t ions . -Dr~r ing  the year under 
report ti(lal re,aistr;ltions nrerl, carried out by Ineilns of self-regi~tering 
t,id~>-g;rn,ys at  the ntirtions given in the I'ollo~\.ing list :- 

I n  addition to  the above, the actual recorcle of high and low 
water a t  Bhaunagar, Chittngong ; ~ n d  Akyah were obtained Ironr t,ide-pole 
readings taken during dnyligl~t  hy the Port Officers concorncd. 

Hourly readings throughout the day and night were carried out  a t  
Bnsrah on a n  ordinary wooden tide-pole hy the Militi~ry authorities, and 
a copy of these reading8 \\,as supplied weekly throughout the year to thifl 
department by the Director, Inland Water Transport, Mesopotamia. The 
observations for the  year colnmencing 1st January 1919 were reduced by 

the method OF harmonic analysis, and the constants thus deduced were 
used in the computations of data for the Bnsrah tide-tables for 1921. 

These data were forwarcled on the 18th December 1919 to the Director, 

National Physical Laboratory, Teddington, England, for the preparation 
of the tide-tables with the aid of the tide-predicting machine. 

T l ~ c  t i ~ l e - t ; ~ l ~ l e s  ror 1 9 2 1  11;1ve not I~een rcceivwl ; I Y  yet. 
'rit1:ll regintr:rtio~~a : ~ t  the nine ohsurviltorieu I I ~ \ V  working I~;lve, on 

t h . ~  a l ~ o l ~ . ,  11cl.11 c:trria,l nut s i l t i~~i~c to~ . i ly  ; L I I I I  \ \ r i l l  1)v , . O I I ~ ~ I I U C I ~  (luring 
th4. colni~rg year. 

'I'lre iil~o\.e nI)~er\-i~toriun \ v ~ r e  a11 in~l,ec.te,l <luring t,l~e ye,lr 111111er 
rttl~ovt, ;t11,1, in ; ~ c l ~ i i t i ~ ~ n ,  the pro)~one(l site I'or :I ti11:ll ol)aerv;~tory : ~ t  'I'avoy 
\V:IN altio i~~spectet l .  Thia \v;I* I'ounfl to I)e ~~nsni t :~ l ) le ,  i~nrl : I N  no other 
auit;rhle site \vim locats:d, t l ~ e  tlrlextion of a titlnl o l )nerv :~ tor~  at 'C:tvog in 
being l~elil in : ~ l ~ e y : ~ n c e  l)g th,. Rurnrn ( :nver r r t~~er~t .  

'"L, 

1)nLc (11 
Stntions. 

'*With a B~IIRII 
tide.gmge, 

-- - 

1. Aden ... ... 1879 ... 
2. Karichi ... ... 

9. Bombay (Apollo Bander) 
4. Bombay (Prince's Dock) 
5. Madrna ... "' 

8. Kidderpore ... 
7. Rangoon ... 
8. Moulmein "' 

9. Port Blair . .. 

Still working 41 
1880 "13 

I working 1 39 52 . 
1878 ... 
1888 . . . 

... ( E k e d  1895 
1881 . . . 
1880 ... 

... ( :tfl)nrtod 1909 
1880 . . . 

1890 
Still working 

i i k 6  
Still working 

42 
32 

l? 1315 20 
39 
40 

1; 1 l7 
40 
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49. The following table shows the annual and decadal percentages 
of errors in the prerlicterl times ;~nrl heights of high and low water at 
the 9 stations where ohservationfi have heen taken hy self-registering 
tide-gauges :- 

PERCENTAGE OF ERItOItS I N  I'IIEDICTED TIMES AND HEIGHTS 
- 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

I N  HEIGHT. " IN T1316. 1 IN HEIGHT. 
-- . .  

94 91 
68 55 94 88 

1915 76 66 73 67 94 92 
1916 81 68 73 62 93 87 

1 

50. No. 17 Party.--Levell ing.-Two double detachments were 
employed during the past Reason on the levelling operations mentioned 
below :- 

(a) CC (b).-In the Punjab.  

Revision of the line from Ferozepore v?d Moga and 3agraon to 
Ludlliiina along the Ludhiiina-Ferozepore road.. (Part  of line 61). 

New. line from Aulritsar vzci Jullundur and Phillaur to Ludhisna 
along the Grand Trunk road (New line 56 F )  T h i s  is part of line 
137 of the New Level Net 

New line fro111 Shiihpur T.S. via Leiilh and KhairLwHla to  Sllorkot 
Road railway station. 

New line from Khairiiwfila vici Jandiinwiila to near Wanbhachrin railway 
station 

( e )  & ( , f ) . - I n  A s s c ~ ~ n  and Bengal 

Revision of the line from Silch:~r vid Karimganj to Comilla (Line 
7 7  H and part of 7 7  I. ). 

Revision O F  the section Bnreilly to Lucknow (Part  of line 64). 
Lines (a) and ( I ) )  were undertaken owing to loss of bench-marks 

on old lines and to co~nplete circuit8 
Lines (c) and (d) were new lines levelled a t  the request of the 

Irrigation Depnrtnlent of the P u q j ~ b  
Lines ( c )  and ( f )  were relevelled t o  ascertain whether any  crustal 

subsidence had tuken place during the Srimangal earthquake of 8th 
July 1918 33- 
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Line ( g )  \rue revised owing to  the lo88 of old bench-marks due 
to  t in~e .  

The totol out-turn was 358 111iles of pril1i:u.y levelling ol' high 
precision and 424 i u i l e ~  of secon~lilry levellin:: of precision. 

The l ieigl l t~ or 16 priulkrry ;1uc1 S:i4 secoudnry I~enul~-uii~rlts were 
determined. 

Very interestiug results were o l ~ t a i n e ~ l  1)y the reluvellnent of the 
Silc1-1;~-Conlills line, \vllich sl~o\ved tllirt d a t i ~ ~ i t e  ~llbsidence b;ld occurred 
on one side of the yeolo~ic ;~ l  Fault ill tile c ;~r t l~c(u :~ke  area. 

A system ha8 been drawn up I)y \vhich i t  is hopell that  ill 
future all levelling :~elrerl lor hy the r r i t i o  Public \Yol.ks, 
and other ~;rovernment depclrtments c t ~ n  he undertaken \vithin ;L reason- 
able t,iule on p l y ~ n e n t  by the deportluentx concerned. 

51. No. 19 Party.-Base L i n e  O p e r a t i o n s . - K O  work \vas 
undertaken Ily this party during tlle year under report. The officers 
and establishlnent posted to  it froin time to time for administrative 
purposes were employed on miscellaneous work. 

MAGNETIC SURVEY. 

52. NO. 18 Party.-Magnetic.-Since the magnetic elements 
undergo very appreciable changes within a short  space of time, i t  \vae 
decided to  take observations a t  the repeat stations s t  intervak of 
every five years in order to  obtain re1ial)le values of the arlnual 
changes ; hence the repeat stations, which were observed a t  in 1914-15, 
were visited again in 1919-20. Three detachments mere employed in 
completing the field season's programme whicli comprised observations 
to  determine the declination, dip and horizontal force a t  the 75 repeat 
stations in India, Burma and Ceylon and at  5 new stations which were 
selected this season and permanently marked, two being in Upper 
Burma, one in Lower Burma, one in Bengal and one in Assam: these 
5 extra stations were much needed for shaping the true course of the 
lines of equal annual change in these particular localities. Complete 
sets of observations were also taken at  the Dehra Diin, Toungoo, 
Kodaikanal and Nibiig observatories for the comparison of instruments. 

Publicat ion of the ~ e a u l t a  of the Manj~etic  Survey to epocli 

It is regretted that  the publication of the results of the magnetic 
survey from 1901 to  1915 and reduced to the epoch 1909.0 , which was 

promised last year, will not be avai1;lble before the coming ycar. I t  
has been considered advisable to revise the constants of all the 
instruments eluployed, in order to  obtain a niore accurate determint~tion 
by utilizing the additional data derived in recent years I t  has now, 
therefore, been decided to recompute the resulta with greater refinement, 
and, as  observations have been taken tliis season a t  the repeat stations, 
tg include a11 the recent observations and bring the publication up to 
1st  January 1920. 

The reductiop of the  observations of tile detail survey will next be 
taken in hand and revised. The results of the disturbed areas will then 
be stuclied to  ascertain whether these areas exhibit any  prominent 
magnetic f e a t y e s  I t  iu d o u h t f ~ l ,  however, whether the investigation 
of  the  latter results will revenl any definite uources of attraction as the 
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obeervrttion8 in the disturbed areas are very conflicting and appear to 
show that  the disturbances are of s purely local nature, depending 
entirely upon tlie unequally mnpet ized  rock8 hirltlen c l o ~ e  helow the 
ground surface. 

The Mugnetac rlemetttu ut the obscrv~ctorleu.-The computation and 
tabulation of tlie values of declin:ition, dip, l~orizontal Force and vertical 
force For the three ok~servstorieu (Llehra Diin, Toungoo aud Korlaik6nal) 
for the year 1019 hnve I)eeu completed. the mean values of these 
elements denved honl .dl dnyq, exclnrliug those ot g e l i t  di~turhancee, 
are given in the table below - 

Lntit,u<l~ 
I 

Observetory. 6 
Longitude. Force 1 Fnm.  

Dehrs Dou 

Toungoo ... 

K o d a i k ~ n ~ l  . . . 

o . ., 

( 3 0  10 1 9 N )  

(78 3 ] Y E \  

( I 8  S5 J 5 N )  

1 9 6  2 i  3 ~ \  

110 1 3 5 0  N 

( 7 7  27  BE! 

C. G. H. 

,52962 

39097 

,37753 

C. Q. 8. 

.:P2863 

.1670i 

~03010  

< .  

N 44 54.8 

N 23 8.9 

N 4 33.5 

., , 

E l 56'1 

W 0 20.2 

W 1 44.5 



PART 3.-OFFICE WORK. LI L 
1.-HEAD QUARTER OFFICES. 

M A P  PUBLICATION OFFICE (vide Index maps a t  end). 

53. Brief reports O F  the work carried ou t  during the year under 
review in the six offices administered by the Map Publication Office are 
given in paras. 56 to  60, 67, 68 and 73. 

Work under n7nr conditions ceased shortly after the  commencement 
of the y e a r ;  the reqoi~it ions by the Army for maps, &c., have 
largely diminished in consequence. The demand for instruments has, 
however, remained much above the normal. 

54. No. 6 Drawiug Ofice a t  Simla was placed under the  
Superintendent, Map Publication, during the year. 

55. The classes of maps for  the publication of which the Head 
Quarter Offices are responsible are as Eollows :- 

(a )  Topographical maps on the scale of 1 inch =l mile. 

( b )  T o p o ~ a p h i c a l  mnps on the scale of 4 inch =1 mile. 

(c) Topographical maps on the scale of a inch=] mile. 
( t l )  Geographical maps on the 1:1,000,000 scale (about 1 inch 

=16 miles). 
(e) Geographical maps on the 1:2,000,000 scale (about 1 inch 

- -32 miles). 

( f )  Gener;~l mnps on smaller scales. 
(8) Special maps. 

The progress made in the publication of each of these classe 
detailed below :- $ in 

(a) Topographical maps on the scale of 1 inch = 1 mile.- 
During the  year 104 modern slieets have been published. This is 
considerable increase on the number puhlished during the previous year. 

Index map No. 2 nt the end of this report shows the progress made 
in the publicat,ion of the modern l-inch public sheets, and the following 
table gives the annual output of these sheets since the modern topo- 

paphical  survey3 were begun :- 

Tntnl Pr~hliuhed 

- 

Ye;~r. i  of Publicntiou. 

Proh,~hlv nulnher of I-iovh nbee t~  
w11ic.li will uot hr pnhliwbrrl owing 
tn th,,  :arc% rnrerrd hy thwn hring 
; ~ ~ c l n < l ~ d  in tllr pro6rnmme for 
ururvr? h m r l  ~,ul,licntic~n on tlln 4-inch 
IICHI,. . . 

- 

N U ~ I B E R  OF l - rxoa  RUEETS PUDLIBHED. 

Nort,hml 1 Soutbml  I Eastern I 
Circle. C i r c l ~ .  ~ i r c l o .  

I I I I 
I one-inch @beet of t l n ~ e  aurrered during 1916-16 4 one-inchsheeta 

I 
of those surrcgd during 1816.17 9 ome.ioch sheeta ok those sumoped 
during 1917.18 and 31 one.inoh sdeeta of tho- aurveyed during 191819, 
remain to be published 

-- 
I I I I 
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I n  addition to  the above, preliminary editions (in colours) of 13 one- 

inrh sheets, prepared from modern revenue surveys, have been published 
during tlle year pending their topographical revision. 11 "Village 
bo~rndnry" editions of modern one-inch sheets have heen published for  
Locnl Governments. 

94 rnodern one-inch, 6 preliminary editions of one-inch, and 22 old 

style one-inch eheets have been reprinted during the year. 
(6) Topographical Maps on the scale of inch=l mile.- 

Index map No. 3 a t  the end of this report shows the progress made in 
the publication of the  modern half-inch public sheets. This series now 
forms the tactical map oE India, having taken the place of the quarter-inch 
maps in this respect. I t  was commenced in 1914; most of the sheets pub- 

l i ~ h e d  up to date are reductions from the one-inch map, hut  others are from 
direct half-inch surveys. 

The followin,o table gives the annual output of these sheets :- 

Approxirnnto number of hnlf-incb 
nl~eets in 111di1r . . ... . . . . . .  

Years of Publication. 

. - - . . - - - . . - . -. 
1914-15 ... ... ... 
191.5-lG ... ... 

... ISIIB-li ... 

... 191;-18 . . .  .., 
1918-I9 ... . . .  , . . 

... 1 9 1 9 - 2 0  ... ... 

I n  addition to the above, a preliminary edition (in colonrs) of one 
half-inch sheet prepared horn old half-inch material, has been published 
during the year. 

3 rnodern public hall-inch sheets have been reprinted during the year. 
( c )  Topographical maps on the scale of ? inch=l mile.- 

These maps are prepared in "degree" slleets which include lo of latitude 
and 1" of longitude, i . r . ,  the :men covered hy 1 6  one-inch sheets, o r  4 
half-inch sheets 

Tlle production of these maps is still delayed owing to the more 
urgent work on those of the hall-inch scale. 

Index map No. 4 a t  tho end of this report shows the progress made in 
the pul)lication of tho lnodern quarter-inch public sheets. 

The following table gives the annual output  of these sheets :- 

I Nllarl~~li or " DFGIIEE " SIIEETS PIIULISIIED. 

i j 7 i of t lwru wcro drnwlb i s  No. I Iln,winy bOicr. 

t 20 of thcsc ore prclisbirury editions, Lnving been prepared from eurseyg (an various 8-IM) prior 
tc 1WG. 

Tohls . . .  ... . I i 8 i  1 '29 1 216 

Suarnen OF )-INCII ~ R E E T B  PUBLIR~ED.  

:~nffpnonfz Si~rveve-d on 1 1 Total. 
one-incl~ sheets. 

1 
25 
5 1; 
6.5 
30 
39 

2 1 
50 
89 
26 
3 1 

I 
4 
6 
G 
4 
8 
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7 preliminary sheets in coloure from comparntively modern surveys 
have been published and I 1  are in hand. 

I n  addition to t,hc s.bove, 1 modern public {luarter-inch ~ h e e t  
has been reprinted during the year. 

1 4  "degree" sheets hnve been prepared in No. 1 Drawing Office 

from the old engraved qnnrter-inch Atlas sheets, brought np to  date and 
published ( i n  black only)  as provisional issues; and 8 of such sheet,a 
which were published previously have been reprinted during the year. 
These "provisionnl" degree sheets, includiug those in hand, now cover 
the greater part  of tlre area of Inrlin for which modern "degree" 
sheets are no1 likely t o  be uvililahle for some time. 

( d )  Geographical M a p s  on the 1:1,000,000 scale.-( i )  The 
"India and A d j a c e n t  Countries" Series (Vide Index lnap NO. 5)- 
During tire year 2 nen9 el~eets  of tlris series have been published, 3 ~hee t , s  
have been engraved and G moderrlized ant1 republished to  ~upersede 
old editions, nnd 23  sheet^ linve I~eeu rt-printed. 

(ii) La C a r t e  Internationale du Monde.-(Vide Index map 
No. 6).-A full descriptiou of the  g(:nesis of this series wns given 
in the General Report for 1913-14;  3 sheets of t,l~is series have been 
published during the yew,  8 sheets hnve been published up to  date. 

(e) G e o g r a p h i c a l  M a p s  on the 1:2,000,000 scale.-(Vide Index 
map No. 7).-No I I ~ \ V  I I I ~ ~ J  of tllis s e r i e ~  was pul)lished during the year. 
It has been decided to  engrave the  eheets of this map on two plates 
only, one for outline and one for the  hill features. 

(f) G e n e r a l  Maps on smaller scales .-'l'he enpaved  plates of 
all thefle maps havr heen corrected ant1 hrougl~t, np to dat,e nu far a8 pos~ihln 

during the yexr. 
(g) S p e c i a 1 m a p s . - T l r e  annual edition of t,he Railway Adminis- 

tration mop ( o n  the sc;~le of 1 inch = ($4 miles) has been published during 
the  y e a r ;  two provincial rnnpa and the map of India and Adjacent 
Countries (on the scale of 1 inch = 64 rniles) have been reprinteJ. 

Numero~is special maps have also heen prepared and printed for 
the Army, for L o c ~ l  (:overnr~~ents and for other Departments. 

"Town-guide" niaps, o:i the scale 12 inclies = 1 mile, of ueveral 
of  the  larger Indian cities a re  under prepnration; the Calcutta-Howralr 
"Town-guide" rnap (in 16 sheets) was completed during the year, also 
the maps of Rnwalpindi an11 C:ampbellpore. 

The maps Sirnla Mahasu (in 10 sheets) nnd Sinlla Mashobra (in 14 

sheets) on  the scale of 220 feet to 1 inch of the Siruln extension 
surveys have been published. 

A map o i  13omhay City ( in 12 sheets) was published on the acale 
of 400 feet to 1 inch f r o n ~  reductions of the Bombay City Surveys or 
1914-1918. 

58. Hap Record and Issue 0fflce.-AII Inlperial OHicer wits 
attached exclusively to  this office during the year. The work is being 

as far os possible on n cornn~ercinl 1)asis nud consi~lerahle ehongeu 

in the routine methods have take11 plnce. 

T o  rneet the demands for Inore up to date information in respect of the 
,naps thnt  are avnilal~le! a new cntalogne is under ~ r e ~ a r n t i o n  nnrl 
will be issued enrly next  year. 

The reduction in dem;in<l is due to the cessation of lnilitary opera- 

tione. 
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The issues on cash payment shill increase steadily. 
IEEu~E.-F~oM MAP H E C O ~ D  AND ISSUE OFFICE, 1919-20. 

TOTAL. 

FHee Issws 
(DEPARTMmTAL 

AN:$#,:.",flA 
I 

ON Casn PAY- 
MENT (TO PRI- 
VATE INDIVI- 

DUAL8 AND MAP 
AQENTB). 

I 

i 
.- -- ~ 

YIAR. - - 

ON I ~ o o r  DEBIT 
(TO GOVERNMENT 

OFYIOIAU). 

I 
I 

1 
r 

Value 
R.. 

1,41,533 D c p r t  
mentnl. 

1,31,617 

- 

P,73,160 

Number 
of 

Printed 
copies. 

Number 
of 

Printed 
Copien. 

191,900 

Value 
RR. 

Numher 
of 

Prin,kd 
Cop~en. 

Number 
of 

Printed 
Copies. 

48,190 

14.382 

-- 

66,468 

1918-19 - 
1017-10- 

1919.10' 

( 

1,293,966 

- 

1,406,088 

108,0~,1 59,290 

I 

Value 
Rs. 

Vnlue 
Rs. 

41,167 

28,854 

- 
77,044 

Total ... 2,22i,010 3,87,085 101,222 *li,663 37,204 32,539 2,366,436 4,67,%97 

Total .. 799,810 2,12,861 38,183 35.i95 48,650 39,382 P83,543 2,88,030 I i I -  I LI I 

9,702 

- 
60,069 

101,288 
depart- 
n~cntal. 

35.683 

Total ... 

41,086 

-1-1- 
- 

1,271,861 1,88,823 138,871 
-- 
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Table 1V.-Publications received in Map Record & 
Issue O f f i c e ,  1919-20. 

A.-From the Calcutta Printing Offlces, (including the 
Engraving Offlce). 

Nunlo~n 
OF DIFYEItEAT MAPS 

IIECErVED, N I I I I I ~ ~ I .  of 
copirs Veluo. 

Reprints ~ " i n t ~ d .  

B.-From the Trigonometrical Survey Omce, Dehra Dun. 

V I L ~ ~ O I I P  1 I 3 i  I I i  I 4 . l ~  1 (, It is 

.- ~ -- . .- 

GENERAL MAPS. 

Mnps of Indin ... . . .  

GEOGRAPHICAL MAPS. 

hfnp of I n a n  .,. ... 
Bouthrnr A ~ i n  Series ... ... 
Indin nnd Adjneerrt Countries Series 
La,Cnrte Intrrnntiorrnl~ du Monde 

TOPOGRAPHICAL MAPS. 

... Quarter-inch Mnilrrn ... 
Do. (P~.el,y.) . . .. 
Do. (Provl.) .., .. 

Half-inch BI,drrn .. ... 
Do. (Prrly.) ... 

One-ilrcb BIn~lrrn .. .., 
Do. (Prcly.) .. ... 

. . .  Old Style slrecta ... 

SPECIAL MAPS. 

Distrirt Ntrps 
Administr:~tion Rcport Maps , ,  

. . .  P~.ovinrinl Blnps . . .  
... Plnns of Cities and Cnntonments 

1nd1.s Xnps ... ... 
Misc~~llnrreons JInpr . . ... 

-- - - 

... Mnps : Y R ~ O I I Y  I ]:I: 413 20?,159 94,550 
Plans nnd dingrnrna 1 nrrous !I5 1 l~li .413 16.865. 
1llnstr:ltions . : 1 . . , . . 1 1 I IH,I:/I 
Miszell:rn~oua .., 40 ,562,639 10,.i2H 

Total . .  I 1 364 1 LIB /1.194.46511.59..81 

I .  R~rrv.vpy of In&& Omera1 Rcporl. 1918-19. Price R,. 2 or l a .  

Grand Total ... 

... ...... Total . . , - 1 ( 232 1 i6O 1 265.006 ( 233.353 
EXTRA-DEPARTMENTAL. 

- ~ - 

DEPARTMENTAL. 

. . . . .  / 1596 1 378 11.459.47113.92.820 

Vnrious 

L"=W miles 
1 :?,~100,000 
1: 1,000,000 
1:3,000,000 

I"=4 milps 
1"=4 rniles 
I"=d r ~ k i I t % >  

1"=2 rnilr~s 
1 = 2  nriles 
I '=I n~i lc  
I"=I mile 

Vnrious 

1"=4 lniles 
I"= R rnilrs 

Vnrio~rs 
Vnuioua 
V ~ ~ r i o o s  
Vu~ious 

... 

. . 
2 
8 

1 
I 

14 
30 

1 
104 
13 

... i 

. . .  ... 
:1J 

I 
I2 

4 

... 

... 
82 
. . .  

1 
... 
8 
3 

. . .  
94 

G 
5 

... 
4 
2 

1 1 
39 
22 

9.900 

... 

21,500 
90n 

2,0110 
6.AO 
R.iO0 

21,990 
500 

1 1 .  
8,515 
6.510 

173 
1,150 
(;,;,no 

4!),!J00 

no. 
8,000 

... 
21,500 

900 

2.000 
9.210 
8,GiR 

24,496 
563 

115,809 
8,893 
8.5lO 

... 
G.5 

1.886 
B.RI ;~  
7.i38 

H.473 ( fI.2: 



( 1  73 OFFICE WOllK-HEAD QIJAR'L'EH OFFICES. -a& 

57. NO. 1 (Head Quarters) Drawing OfUce.-This office ifl 

divided into six sections each under its own supervising officer. 

(1) The C n n ~ ~ i l n l i o n  Section.-Deals with " L a  Carte Internationtile 
du &fonde a u  1,000,000'," with all "Geographical" lnaps on  scales smaller 

than the 1 : 1,000,000, rind witb miscellaneous work. 
((I) La Carte Internationale du Monrle :LU 1,000,000"~ One sheet 

has been ~ e n t  to  press, another is ready for the press 
and pattern8 [or the engraving of four sheets a re  under 
preparation. 

( b )  The Southeru Asia Series, scale 1 : 2,000,000. Patterns for the 

engraving of five sheets are a t  different stages of 
completion. 

(c) The most important "miscellaneous" maps dealt with by thin 
section have been the " Town-guide " map of Nowshera 
which ha; been con~pleterl and sent to  press, and the map 
of the i:lla~id of I3ornbay originally prepared in 12 sec- 
tions by the Bombay City Survey which was rearranged 
into 1 0  sections, and the sheets sent to  press.. 

I n  addition to  the above this section also prepared and sent 
t o  press the following:-(i) index, on  1 /5  M scale 
showing surveys aqd publications of 1-inch sheets ( i i )  
border specimen for 1-inch, $-inch and  a-inch sheels 
and ( i i i )  the stump shaded originals of 3 one-inch sheets. 
The preluration of a revised type table for topo- 
graphical mxps is also in hand. 

(2) The " One-dlilliontb " Section.-Is responsible for all maps of the 
"India and Ad.jacent Countries " Series on the 1 : 1,000,000 scale. 

(a)  Engraved Editions.-The patterns for six sheets have been 
completed and sent to  the Engraving Office and those 
for four slicets are still in hand. 

(b) Helio Editions.-One sheet hns been completed and sent  t o  
press and anotbor is iu hand. 

(c) Tbc originals of teu s h e d s  have been corrected and sent  t o  
press for reprint. 

(3) The Quar te r - Inc l~  Section.-This section deals witb the fair 
drawing of quarter-inch sheets, either as " Prclirninnry " editions o r  as  
" Provi+ional" issues compiled mrinly Ero~ii surveys on ditfbrent scales executed 
prior to  1905. 

(a) Nine " Preli111in:iry" editidns have been sent  to  press nnd 
niue " Preliminary " and four " Provisional " sheet8 are 
i r i  hand. 

( b )  During the yenr under report the correction of 6 original 
fair sheets for reprint was in hand, 3 have been sent 
to press. 

(4) The Mapping a n d  Reprint  Section,.-Deals mainly with the  

corrections of fnir sheets (both modern and old style) lo r  reprint and 
also with the fair mapping required for all speci:il maps (whether Depart- 

mental o r  Extra-departmental) on all sc:iles. The latter include a Railwuy 
guidc map for the Oudh and Kohilkhand Railway and a n  improved Cmm 
of grid indicator cords for n~ilitary purposes. 

((I) The fair sheets of 211 publiehed sheets (170 modern and 
41 old style) on the 1-inch, 4-inch and. 4-inch scules 
have been corrected and brought up to  date and s ~ n t  
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to  press for reprint. In  addition 15 f ~ a p n e n t a r y  sheets 
have been conipleted to  edge from old material as  far 
ae possible and 5 sheets have been enlarged, corrected 
and brought up  to  date. : ~ n d  sent  t,o presR for publication 
in colours. 

( b )  The fair sheets of DO new one inch topographical sheets from 
the different circles a n d .  drawing offlces received for 
publication have been scrutinised and corrected before 
being sent to press. 

( c )  Press order proof correctious have been inserted on the 
original fair sheets of 144 modern topographical sheet,s 
after publication.' 

( d )  The fair sheets of 32 upecial maps ou various scales have 
been drawn for  other government rlepartments, etc. 
and sent to  press. 

(5) The O f l e e  Copy ~Se'jectio~~.-Is 11111iuly employed in ~uaintainiug it 
complete record of a11 ndditions and alterations to details on  published 
sheets for' incorporation on  future editions and reprints of the sheets. 

(a,) Additions and corrections have been entered on  the existing 
" offlce copies" of 2,808 published sheets; 482 " office 
copies" of newly published or  reprinted flheetfl have also 
been prepared during the year, 

~ b )  The miscellaneous work 01 this section includes the checking 
and recordiug of the are:ls anrveyed and contained in 
all one-inch and half-inch fair sheets received in the 
Mnp Publication Office for publication and the  supply of 
authentic~~tet l  copies of records to officials and private 
persons. 

(6) The Exc~mii~ing Sectio~~.-Is  responsible for the esnmination o l  
the sheets which are drawn by the other sections in thc office and also for 
the general scrutiny of s large number of sheets, fair rlramn in other 

circles and drawing offlces, hefore publication. 

.(a) 176 cases affecting 285 fair sheets have heen rlenlt wit11 by 
this section during the year. 

The  variety and amount of miscelluueons work which passes 
through this section in connection with the fair mapping 
of the whole department arc too large to he separately 
detailed. 

58. Engraving Ofice.-(1) E?~ql,rrv;a~/ Section. (a) As ill tbc 
previoue yenr, most of the engravers have continoerl to he employed on 
new o r  modernized editions of maps of the '*  India a l ~ d  Adjacent Countrios" 
Series, on  the 1 :1,000,000 sc:~le. Out of .seven flheets taken up one hag 

been completed, another h;is been fini~herl with the exception of the 
contours, two others are nearing completio~r whilst the remaining three 

- a r e  well advanced. 
Of the  " La Carte Internetionale clu Monde ", scale 1 : l.O00,000, two 

have been completed and four new sheets ~ro jec ted .  

( b )  Of the  Southern Asia Series, on the 1 : 2,000,000 scale, t\\.o 

sheets "is. Madras and Brnh~naputra: are well in hand. 

( c )  The new map of India on the 1 :4,000.000 ~ c a l e  i n  in aheyance 

for  the  present. 
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TABLE B. 

( d )  Periodic corrections have been carried ou t  ,011 the p1;ltes of 
;,I1 the general maps of India on  \rarioos ~ c a l e ~  :IR :~ lso  on  index 
charts. The new index chart on the 1:6,000,000 scale for the Annual 
Report (two platee) has been con~pleted. Miscellanenus work iu  mostly 
extra-department;d and includes :I plate lor  the Viceroy's certificate 
printed on  vellum for Territorial units serving iu Indi:~, also six plates 
of specimens of lettering for apprentice draftsmen, the engr :~vi r~g  of various 
kinds of scales required for the  Army, and of titles on  :I considerable 
number of photogravure plates. Severill old plates have :11sn I~een 
repaired. 

(2) P~in t ing  Sectio1l--29,04U i~npressionu werc p~illed during the 
year compared with 25,544 during the previous year on the Rame number 
of machines. blast of these impressions were extra-departmental orders 
and consisted o l  9,430 photogravure pvints, 10,041 males and 3,465 
miscellaneous prints on parchment :\nil vellu~n for the Army Depart- 
ment. Printing on  parchment and vellum from platew is :I particularly 
difficult work requiring speci:~l care and  kill and this year there was 
o larger order than usual for such prints. Height indicator card scales 
pulled from copper plates have been printed on  both sidcv of the card- 
hoard;  this is the  first time that  this has Iwen :~tteolptetl. 

151 plates were dealt with in the Steel-faciug section. 
59. Photo.-Litho. 0mce.-The Litho. out- turn is so~ne\vhat su~uller  

than those of the 3 previous years, there having beon :I considerable 
decrease in urgent reprinting orders for the Army since thc peace terms 
have been sigued. The output tl~ereforo has gone I~ack  to norn~al .  

One new litho. machine press was receive11 Frorn England near the 
end of the year. 

Engraved maps in colour are 11ow dealt with photographically, as 
for.ecasted last year ;  although the reproduction is not  y e t  perfect, thc 
saving in time and labour is enormous. For one colonr work the  transfer 
method is still probably the better. 

New processes have been evolved whereby one or  nlorc tint,s can be 
added t o  a helio plate by exposure in the printing frame instead of by 
transferring in a hand press; layer plates ;Ire now nlade without using a 

camera, the layer original being prepared on  glass inst.ead of on paper. 
The following tables briefly su~nnlarize thc 1.ccorr1 of the Ofice 

for the past 3 years :- 

TABLE A. 

. -- 
TYPE SE(.TIOI OUT-TURN. ~ - - - .  - 

I Pngn or item8 1 p i  ll~pressinna 
publi~lwd printed. 1 pulled. 

1 

Ycsr. 

191; - Id  

1918-19 

1919-20 

2 . I  3 

Vulue o f  

4 5 1 . 6  
-- - - -- .~ --- -- 

NUMDEP OF NA.1'9 I'lllNTEI). 
C06t 0f 

office. 

~~~ 

RU. 
2 , 0 8 , i 8 4  

" 2 1 , 2 1 8  

2.20.643 

out-turn ILL Otllcr t11n11 
c0nt-rntc6' I ! ( D ~ p ~ ~ r t ~ ~ ~ c n t a l .  / 

- 
n ~ .  

4,34.12-1 

4.ti-1.243 

4.19.636 

- 

81; ! , 3.812 

6 3 ;  I .I ,203 

786 1 3.118 

4,G29 

4,840 

3.904 
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TABLE C. 
PHOTO. BRANCH. 

191i-16. 1918-19. 1919-20. 

6.658 

Zinc Platos . . 9,161 

Hnlf-tone hlocka 
380 554 544 

Line blocks . . . ... 

60.' Matheniatical Instrument Ofice.-During the year from 
1st  April 1919 to 31st March 1 9 2 0 ,  there was a decrease in the 
demands made on  this office (vide item 1 in para. 2 ) ,  us well as in the  
value ol  w ~ r l i  done ( v i d e  iteni 6 in para. 2), and thcre was respectively 
a profit of Rs. 71,839 and Rs. 20,109 against a profit or Rs. 1 , 2 1 , 5 7 3  

and Rs. 3 9 , 7 6 2  iu 191s-19. 
2. Below are given the  usual comparative tigures for the last 3 

years :- 

1. Tolnl iasuen to  Pulrlic Offices t~ sl~own in the 
Profit nnd Loss stntcmcnts of stores. 

2. V n l ~ ~ e  of repairs t,o instr~~rnents rcccivtd for 
rrpnirs nnd rr.t~~rned in servirenblr c,ondit.ion. 

3. Vnli~c of instnunents rcceivrd from Governl~~cnt 
Officrrs w h ~ n  no l o n p r  r~quirrrl .  

4. Rook vnlnr of tlir stnrk of instruments, kc.. in 
Srrvirmhle Storcs. 

6. Book vnlue of t l ~ c  stock of instn~rnentn, &c., in 
Ilepnirnldc Stores. 

6. Tohrl vnloe of work done in tlre Worknhop . . . 
7 .  Talor of instrll~nrnts mnnuf;rctured in thc Work- 

shop for S~rvicarble Stores. 
8. Vnluc of ins t r~~rr~ents  purchnsd loccrlly ... 
9. Vnlue of i n s t n ~ n ~ r n t s  nnd rnntrrinls obtninrrl from 

E n ~ l n n d  throt~plr the Director Grnernl of Storcs. 
10. Average KO. of ernpluyees and their pny . . . NO. 689 

RS. 1.28.770) 

3. During the year tlle stock of' all the three stores ( the Service- 

able, the Repairable and tlie Materid Stores), was twice taken, and the 
discrepanciee noticed have been adjusted. 
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11.-DEHRA DDN OFFICES. 

T R I G O N O M E T R I C A L  S U R V E Y  O F F I C E .  , 

81. C o m p u t i n g  0fflce.-A large amount of computation was 
done both on departmental and non-departmental requisitions. The 
adjustments O F  Mawkmai and Dlong Hsnt series, Kaehmir series and Russian 
triangulation have been taken in hand. Great progress has been 
made in reu~odelling computation forme ;md adapting them to paper 
of foolscap size. 

In  view of the enoru~ous mas8 of 111inor triangulation requiring ad ju~ t -  
ment, a method shorter than that used in geodetic triangulation must 
be devised in order to make t,he work of adjustment practicable. 
Considerable progress has ;~lready been made 'in finding a shorter method 

leading to consistent results. . L 
Dr. Hunter also prepared a long note on the specifications of 

microscope theodolites, in view of certain developments in glass gaticules 
and other details. This has been sent to the Director General of 
Stores, India Office, by whom it was called for. 

165 requisitions for data from departmeutal and non-departmental 
o5cials were complied with. 

32 Triangulation pamphlets were published and issued during the 

year. 
Type Printing Section.-The following publications were printed 

during the year :- 
1. Records of tho Survey of Indin. Vol. XIV, 1918-19. 
2. Depnrtulentnl Paper No. 9 .  
3. Triangulntion pamphlets covering 79 degree sheets. 
4. Levelling pamphlets. 44, 53 and nddenda to lorclling paluphlets BY, 72 and 73. 
5 .  Auxilia~y Tables, Pnrt I (reprint). 
6. Hand Book of Levelling. 
7. Catalogue of Library books. 
8. Topo. Hnnd Hook, Chapter 111. 
9. Air Photo. Surveying. 

10. Wazirietcn Roport. 
0bse~vatories.-Meteorological observatione were continued as usual, 

and the Ornori seismograph mas in operation throughout the year. 
Photographs of the sun were taken on 324 days, the sun being obscured 
on the remaining days of the ycnr. 

Prcaervc~tion of T~i.qono))~otri.caL Stations.-571 stations were repaired 
by the district officers at  a cost of Rs. 3,118. Out of 359 districts from 
which reports were due. 15 failed to make returns. 9 districts pf the 
Hyderibid State have not submitted annual returns although reminders 
were sent. 

62. NO. 2 ( D e h r a )  D r a w i n g  0fflce.-During the year under report 
the work in this offlce was carried out by seven sections. 

(1) Tlte T~icc~~:/~lntio)i  Ct1t(zrt ( ~ J L , I  C n ~ t t o ? ~ n ~ e ? ~ t  'Seetion.-Deals with 
the fair drawing of trinugulation, levelling and index charts, and the 
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publict~tion, reprint and correction of cantonment plane. In :~ddit,ion to  the 
ordinary work of this section 15 miscellaneous sheets anrl charts were 
fair drawn, proved and tinally seut to  presn and 58 sheets were hand 

coloured. 
(2) The Compilation Section.-Deals with the courpililtion and fair 

mapping of Geographical maps on different scales. Out of 9 sheets on 
1 : 1,000,000 scale, shown as in hand last year, 8 sheets were completed 
and sent to  press and fair mapping of t,he remaining one is nearly 
completed. The rough compilation of 5 more eheets on thin scale has 
been taken up this year in addition to  tha t  of tlre 5 8heets shown in 
hand last year, making 10 sheets in hand. Four sheets with hill6 of the 
new Himilayan map on 1 :  3,000,000 scale shown in hand last year, have 
been fair  mapped and sent to  press for publication on  1 : 2,500,000 scale. 
The  rough compilation of 2 more sheets of the Southeru Asia Series on  
I : 2,000,000 scnle was taken in hand during the year in addit,ion to the 
one  shown in hand last year. 

(3) The Stein Section.-Deals with the fair mapping of Sir Aurel 
Stein's explorations in Chinese Turkistiin and Kaneu in 1900-01, 1906-08 
and 1913-15. Out of 12 sheets shown in hand lost year, 8 nheets were 
completed and sent t o  press during the year leaving 4 sheets in hand, 
which are under scrutiny by Sir Aurel Stein. Of the el~eet,s aent to  press 
for publication 14 sheets are still in the colour proof stage. 

(4) Tlie Half-inch Section.-Thin section was formed as a result 
of the Surveyor General's decision during his inspection last spring 
t h a t  a half-inch mapping section should be re-started in this office. 
The 4 sheets showu ns remaining in hand i ~ t  the end of last year 
have been completed and sent t o  press for publication, and 1 2  more 
sheets have been taken in hand. 

(5) The Field Section.-Mr. P. Ilavis was appointed from home 
as a tirst division drnEtsnian and was attached to this ofice. This 
section was formed under hinr for the training o l  draftsmen :~.nd pl~pile 
in the rapid style of drawing field opertrtiou maps on the lines of the 
system adopted in the late ca~rlpaign in Mesopotamiir, anrl alro in 
drawing outline and doing reverse printing on zinc pl:~tes. Fair 
progress is being made. 

(6) TIte Eznmi.rring S~!ctio,o.-Exn~rrines the u1:qjority of the 
i ~ r ~ p o r t n n t  sheets drawn in this ofice :rnd instructs the pupil rlraftsmen 
in drtrwing, hand printing ; ~ n d  in the use of rlr:ln,ing instrn~nents.  72 

sheets on v:rrious scales were extunined and rlispo~ed of irnd ;I nulirher 
of specirlrens of drawing :~nd  rzrpirl style 1i;rnd printing ~ : I H  prepared 
by this ~ e c t i o n  during the ye:rr. 

( 7 )  Y'hc illn71 Rcco~rl gSr~ction..-l)eal~ with the utorajie of nriginnla 
and office copies &c., of c : r n t o n ~ ~ ~ e n t  plil~ls, tri:rngrulst~on and other 
ch;rrta a11r1 C:eogr;~phic;~l ~~r;rps,  : ~ n d  keeps ;I ~lrrnll d o c k  of :rll I I I : I ~ R  

published by the dep:lrtlnent for occ;rnion;ll i ~ s n e  to  the puhlic snd Tor 
deperturent;ll use ;  also de;rlu with the despntch of all sheets printed 
in l lehra Dfin and'with 1111 corre.pnurlence. 
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The following is the summary of the work .of the office rluring the 
year 1919- 20:- 

Balance Balancp 

October 1919-20. 1919-20. Octobpr 
1920. 

Triangulation charta 

Lsvelling charts soale ]"=I6 
ruiles. 

Index charts to illustrate 
reports. 

Cantonn~ent plans for correc- 
tinn. 

Cantonu~eht plmn for publica- 
tion. 

Colour guide8 ... 

GEOGRAPHICAL 
MAPS. 

Bcale 1/M Fair sheets 

Baale 1/M Rough colllpil~tiou 

Scale 1/2+M Fair sheets 

Scale 1/2M Rough cow- 
yilat.ion. 

Bir Aorel Stein's eaplorrtions 
in Chinese Turkistin and 
Kansu in 1900-01,1906-08 
and 1913-15, for pl~blicn- 
tion on 2,al nr~~le .  

Half-inch sl~e~*t?l  

-- 

18 

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

. . . . . . . . . . .  

52 

. . . . . . . . . . .  

10 

9 

J 

4 

I 

12 

4 

. . . . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . .  

. . . . . .  

.... 

...... 

. . . . . . .  

27 

5 

4 

199 

127 

498 

. . . . . .  

5 

... 

2 

12 

- 

11 

1 

. . .  

59 

59 

450 

1 

10 

. . 

I 

4 

12 

34. 

4 t  

4 t  

1985 

687 

58 

8 

. .  

4 

... 

H 

4 

'Proved snd  
finally sent to 
yrt.00. 

t Do. 

1 DO. 

§ C O T  r e c t i o n s  
csmed out in 
both originals 
and o%ce 
copi1.8 and 
@tored. 

7 Proved d 
finslly sent to 
prens. 

I n c l n d ~ ~  eolour- 
ing c ~ f  canton- 
I I I ~ I I ~  pIan6. 

POI. omgraved 
edition. 

Of tllr fiheets 
wc~lt to ),ream 
p1,#wio118ly I4 
n ~ r  ill thr. 
a.o1c1111. 1,1,0of 
attlcct. 



Photo.-Zinco. Section.-During the year 1919-20, the work undertaken 
comprised :- 

Cantonment Maps. , 
Indexes nnd Triangulation Chwts. 
Forest Maps. 
Sir Aurel Stein's Maps. 
Miscellaneous hlaps. 
Extra-departmental Maps. 

In  the year uuder report, the Vandyke section placed at the disposal 
of 'the Superintendeut Northern Circle, has siuce returned to  Dehra Diin 
as the Waeiristsu Survey Party was disbanded. A detachment of 4 men 
(2  litho-draftsmen, 1 photographer and 1 helio-printer) was sent to Baghdiid, 
in order to re-inforce the Meeopotamiilu Survey Party. 

The !following table show8 the work done in the last three 
years :- 

No. o f  Choco ate 
Yeara. No.  of Subjects. ( N o .  of ~ e ~ 8 t i v e s . l  No.  o f  Pulls. / nnd Cyanotyllw 

in the table below :- 

(a) ... 

b ... 

(el ... 

(dl ... 
( e l  ... 

c f l  ... 

( 9 )  ... 

1917-18 ... 1.130 

1916-19 ... 1.193 

1919-20 1.414 

( t7 ) neprinta or Forr-t maps on mrioua smles. 
I h ) Fowst editione, on thc wale of 2 inohen I 1 mile, or modorn uno-in011 m p r .  
I I .  ) 3 l n p  of Forcat Circles nud Divirinae. 
i d )  Mops to illuatrntc workinn plnnn, LC. 
( r. l hlops nnd din pram^ to occompnng Adminietmtion Repnrta. 

( f )  Foreat Nopa from mpecinl rorvega, mostly on the a a l c  of 4 iochen - I mile. 
( e ) lnrlrr and n~iarrllonrou~ mspr. 

63. Forest Map 0fELce.-The class of work entrusted to the 
four technical sections of this office has been described in a previous 
report ; the distrihution of work has been continued on the same 
lines, and the progress made during the year is described below .- 

(1) The Drc~winyl Sectio?i.-The progress of this ~ect ion  is ahown 

345,776 

275,276 

316.114 

l , i l 9  

l . 4 i 5  

2.087 

127 

229 

562 



( 2 )  The lJortfolio Sectior~.-Ofice copies of 185 ~ r ~ a p s  and colour 
specimel~ of 49 maps were prepared, c o r r e c t i o l ~ ~  on  191 sheets were 
completed, and 2,597 sheets were coloured by hand for issue. All 
arrears regarding offlce copy corrections to  be made from Piotifications 
received t o  date have now been worked OK 

(3)  The 11fup R e c o ~ d  Section.-The number of maps, diagrams and 
other records, received lor  storagc was 21,626, and 17,948 mapa, &c., 

valued at  RA. 17,403 were issued. Sales by book-transfer to Government 
departments amounted to Rs. 9,159 Tor 13,930 maps, &c., these figures 
show a n  increase of 5,940 maps and Rs. 1,907 over those for last year. 
Cash sales to the public amounted to  Hs. 3,725 for 1,745 maps, 
an increase of Rs. 415 over thc auloont realised the previous year. 

( 4 )  The Book-Binrling Section.-The section dealt with 352 volumes 
for the Forest Research Institute and 76 volumes for the library 'of 
the Trigonometrical Survey, the  value realized being Rs. 1,013, an in- 
crease of 103 volulnes and Rs. 312 over the figures for last year. I n  
addition 412 envelopes were made for Height Indicator cardn and the cost 
viz. Rs. 171 realized by book-transfer; 2,675 maps of-various sizes were 
mounted on cloth for issue. 
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111.-CIRCLB AND LOCAL DRAWING OFFICES. 

64. No. 3 D r a w i n g  O m c e  ( N o r t h e r n  Circle).-During the year 
5 two-inch sheets out  OF 2 1  and 19 one-inch sheets ou t  of 40 previously 
sorveyed, wcre fair-mopped by parties nnd have been s~brn i t~ ted  for publicn- 
t,ion. I n  addition t o  t l ~ e s e  5 one-inch sheets were redrawn and 3 one-in& 
sheets were brought u p  to  dote and completed t o  margin in t,he Circle 
drnwing office and submitted for publication. 

Ifalf-inch sheets contpiled front ntotleriz one-inch a n d  old style half- 
.i~iclr maps.-26 half-inch slreets, 25 of which wcre drawn in t,bc Circle 
drnwing office, have been submitted for puhlication during tlre year. 

Modern maferirtl cioailab1e.-There are 89 Iralf-inch sheet areas of 
which thc component one-inch sheets have been published; of these the 
fair-mapping of 24 sheets is in hand. I n  adtiition t o  the shove, there 
are 9 half-inch sheet areas of which some of the component one-inch 
sheets, though surveyed, have not  been subniitted for publication. 

Qua.rter-inch slrnets dmzun f rom the published sheets of the modern 
one-inch a n d  half-inch ?naps ( e n d  old style ?naps).-During thc year, 1 
quarter-inch sheet was Fair-mapper1 in the Circle drawing office and sub- 
mitted lor publication. The  fair-mapping of 2 quarter-inch sheets is in 
hand while tha t  of 2 otheri  is in nbeyance. 

Afoclern mate?-iul available.-There are 24 quarter-inclr sheet areas 
of which the  component one-inch or  half-inch sheets have been puhlished. 

I n  addition there are 3 qunrtcr-inch areas of which some OF the 
component one-inch sheets have not been submitted for publication. 

Special ~nnp ,~ . -Dur ing  tlre year 18 sheets of the S i n ~ l a  Extension 
Survey, scale 220 feet = 1 inch;  16 sheets Mount Abo Survey, scale 1 
inch = 220 fee t ;  12 sheets Town Guide and Environs Maps Surveys scale 
12 inches and 4 incllea t o  n mile respectively; 2 sheets of the biennial 
survey of Dellli and vicinity map, scale 4 inches = 1 mile and 5 of the 
Royal Artillery Practice Camp Maps, scale 8 inches = I r~lile, were 
fair-mapped and su1)nlitted for puhlication. 

Ilill-slratled slicek.-33 one-inch and half-i11cl1  sheet^ were stump 
shaded and subn~it ted for publicat io~~.  

Lc~,ger guides.-Nil. 
C u l o z ~ ~  pnttel-ns oittl p1.c.9~ ortler p~uofs.---Press order proofs and colour 

patterns of 8 1  sheets were submitted for publication. In  addition to  
these the yellow and green colour patterns of 27 sheets and the yellow colour 

patterns of 18 ~ h e e t s  were specially prcparcd and sub~nit ted during the 
yenr for future reprint purposes. 

~ ~ i ~ c e ~ ~ a ~ ~ e o v . s . - T ~ r e  traverse  plot^ of 30 niaztzcts in 5.1. slrcets, scale 
16 and 32 i n c l ~ e ~  = 1 mile, of the C;o~l(ln district mere prepared and 
the cost of preparation recoverctl from the L)eputy Commissioner, Gondi. 

For the purpose of reprint, the ofice copies of 197 one-inch shects 
were corrccted, brouglrt up to date ant1 suhrnitted for publication during 
the year. 

The epecial village boundnry editions of 11 one-inch sheets were prepared 
in the Circle dmwing ofice nnd submitted for publication during the year. 

The fair sheets of 46 half-inch sheets were hrought up t o  date and sub- 
mitted for reprint during the year. 
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05. N o .  4 D r a w i n g  O f a c e  ( S o u t h e r n  Circle).-During t h e  
year, 25 one-inch slleets and 2 half-inch sheets which had been fair-mapped 
by parties were finally e x a m i ~ ~ c d  and sent for puhlication. At the end of 
the year every sheet, the survey of which had bcen completed during 
previous years, was submitted lor publication. 

Iialf-inch sheets compilcd ,froin modern one-inch maps.-2 sheets were 
fair-mapped and sub~nitted for puhlication, and 25 sheets which had been 
fair-mapped by No. 7 Party were finally exanlined and ~uhmi t ted  for pab- 
lication. At the end of the year 11 sheets were in hand. 

Modern materlal  aoailub1e.-There are 11 h:~lf-inch sheet area8 
completely surveyed on the one-inch scale hut of which the component one-inch 
sheets have not  yet  been snhmittcd For pnblication. All half-inch sheets 
of which all thc component olio-inch sheets have bcen so submitted have 
either heen submitted for publication or  are in hand. 

Quarter-inch sheets com.piled from modern one-inch a n d  h d j - i n c h  
sheets (ant1 old style inaps).-3 quarter-i~ich sheets were fair-mapped and 
submitted for publication. 

M o d e ~ n  n ~ o t e r i a l  a?,rcilablc.-There are 9 quarter-inch sheet areas of 
which all component half-inch sheets have been submitted for publication. 
I n  addition there are 6 qu,~rtor- inch sheet areas co~npletely surveyed but  
of which the component half-inch sheets have not  yet  been submitted 
for publication; of these the fair-m:~pping of 12 sheets is in hand. 

Special maps.-Revised edition of the  Ootacamond Hunt  mup was 
fair-mapped. Kipra  and Rgjnnltu~ti  (Royal Artillery Practice Camp) maps 
were finally examined and s11l)mitted for publication. 

Hill-slr.aded sheets. -36 were prepared. 
La?jer guides.-Nil. 
Colour patterns.-Were prepared for 61 sheets. 
Tr iungi~ lo t ion  charts.-6 were finally examined and submitted for 

publication. 
... P1~oto.-zin,co. wor1c.-Numher of reproductions ... 160 

, ., enlargements ... ... 126 
. . . .  reductions ... ... 344 
,, .. Vandyke plates prepared ... 187 

prints pulled . . . .  ... ... 9,023 
Miscellaneous.-58 plane-tnl~le nections of the South-West Persia Survey 

Detachn~ent  were completed as regards headings, scale, &c.; of these 52 on 
the )-inch cicde were submitted to  No. (i Drawing Ofice for fair-mapping, 
3 on the 1-iuch scale, 2 on the 4-inch scale and I on  t,he A-inch scale 
will be fnir-mapped in t h i ~  otiice. 

Tlie u ~ u d  training in drawing, typing and hand-printing wns given 
to pupil. surveyors nnd pupil draftmnen. 

66. NO. 5 D r a w i n g  O f i c e  ( E a s t e r n  Circle).-During tho year, 
12 one-inch sheetn nntl 5 twelve-inch sheets were fair-mapped by partie8 
from recent HUrVeyfl and received in the drawing office. There wore also 
25 one-inch and half-inch sheets received from the parties in the previous 

year whicli were under examinn'tion and correction. Of tliese 42 sheets, 
41 were finally examined rind submitted for  publication and the remaining 
one has been scrutiniaed and ifl ready to  be despatched. 

Half- inch sheets compiled from modern one-inch c ~ n d  old style 
maps.-14 sheets were received from parties in the  previous year for final 
examination, 4 were received in various stages of completion during the 
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year nnd 14 were under preparation in the drawing office. Of these 32 

sheets, 14 were finally examined and submitted for publication and 18 are 
in hand. 

Modern mater ia l  nvnilab1e.-There are 68 half-inch sheet areas of 
which the con~ponent  one-inch sheets have been submitted for publica- 
tion ; of  theee the fair-mapping of 32 sheets is in hand in the circle. 

Qua.rle~-i?ach sheets compiled front p~tblislied slieets of the modem& 
one-i?~ch, l1ul.f-inch a n d  old style mcips.-The fair-mapping on 11 sheet8 
was in hand and 2 sheets, rcceived from the parties in the prev iou~ year, 

awaited filial examination. 0 1  these, 5 slieets were submitted for publica- 
tion during the year and 7 are now i; hand. Work on one sheet is 
held in nbey:tnce pendiug completion of the component half-inch sheet 
recently surveyed. 

Jlodcrn ?naterial  civni1oLle.-There are 15 qunrter-inch elieet areas 
of which all componcnt one-inch or half-inch slieets have been submitted 

for publication; of these the Tsir-niapl,ing of 3 sheets is in hand. 
A rough co~npilation in one shcet, comprising the area surveyed on  

the quarter-inch scale by n detachment attached to  the Kuki Punitive 
Measures Force, \\,as prcpared and conipleted t o  margin by the incorporn- 
tion of material from old style m:Lps. I t  was submitted for publication 
and a s~null edition will be printed to uieet t h e  present requirements of 
the  Assam Government. 

Hill-sliadetl sheets.-Material for 20 one-inch, 14 half-inch and 5 
quarter-inch sheet.s were received. There were also 15 one-inch and half- 
inch sheets in various st:lges of completion a t  the close of the  previous 
year. Of these 54 sheets, 47 were completed ~ i n d  submitted for puhli- 
cation and 7 are in hand. 

L q e r  quitles for 4 quarter inch sheets were received of which 2 were 
completed and 2 nre in hand. 

C o l o u ~  pattevns a n d  press order proojs,-Proofs for the preparation 
of 58 colour patterns were received during the year and 25 were in 
hand a t  the close of the previous year. A total number of  73 colour 
patterns and press order proofs were completed and despatched for  pub- 
licntion and 10 were in liantl on 1st  October 1920. 

Y'~ia?tgulation cltnrts n.ntl traverse rlatn.-A special section was 
formed during the latter part of the year to complete the preparation 
of charts which had fallen into arrears. T l ~ e  preli~rjinary work of sorting 
and arranging all volumes and d ; ~ t a  for areas in Bengal and Assam wn8 

completed. There were 18 triangulation charts in hand of which one 
has been examined and mill be shortly submitted for publication. 

67. NO. 6 ( S i m l a )  Drawing Ofice.-This office wns placed 
under the Superintendent, Map Publication, from 1st June  1920. 

The Amay Sectio?~ haa dealt with the and printing of 

maps and plan8 for the use of the Army and other government 
depnrtments. 

The Swrve ,~  Section hae been employed on the preparation of trnns- 
frontier mapa on  tllo one millionth, quaiter-inch and half-inch scales and 
in~orpora t~ ing  additional i~~forn la t ion  on those previously published. 

68. B e n g a l  and Bihar and O r i s s a  Drawing 0 f f l c e . - ( I m p e r i a l  
Standard Mapping S e c t i o n ) .  This section has been employed as osuul 

on  the compilation from modern revenue survey material and from 
other local mnpe, and on  the Isir mapping, O F  the preliminnry edition8 
of modern one-inch slieets in colours pending their topographical 
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revision. The eheets are completed From old material where no modem 
work ie available. 

To reduce the lnhour of drawing on the two-inch scale and the 
inconvenience of handling the fair map in two sheets all the 16-inch 
cadastral nlaps will in future he first of all reduced to  the 4-inch 
scale, detail to  be shown will then be inked up and reduced to the 
14-inch scale and all maps fair-drawn on tllat scale. 

Of Bengal 20 new sheets, and of Bihar and Orissa 5 new sheets have 
been fair-mapped and submitted for publication (luring the year. 

The section hae been accomn~odated in the Head Quarters Of6cee. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

69. Northern Circle. AVO. 1 Party.-At the request of the 

Musaoorie City Board, an original survey on t , l~e scale of 24 inches = 1 
mile was carried out  during the year, a t  a cost of Re. 9,816. The ores 
surveyed was 2.9 square miles, and the task involved some 45 linear miles of 
traverse and 36 miles of levelling. 

No. 2 Pa.rty.-This party completed the survey of Mount Abu and 
leased area, on the scale of 2 1  inches = 1 mile commenced in July 1919, the  
total area surveyed conlprising some 5,076 acres, situated on a plateau about 
4,000 feet above mean sea level, the I~ighest  point, Adhar Devi, being 4,623 
feet. The larger portion consists of cultivated and grass lands, but  there is a 
good den1 of rocky and intricate ground covered with scrub jungle and trees. 
The  scheduled boundary of the area, wliich was very consiclerably in error, was 

also corrected. The fair-drawing mas undertaken immediately the survey was 

completed and was sul)mitted for p~~blicat ion in April 1920. The cost rate of  
survey waa Ra. 1.5 per acre and of fair-(lmwing Rs. 0.4 per acre. 

Sind-Sligar Pnrt9.-During the year under report, the party was 
employed on rectangulatiou of the Sintl-S.?gar Do5b in connection with the 
Punsjab  government'^ Sind-SBg:lr C;~nal and Colonization Project, in  
Miinwiili, Jhang  an11 MoxaHlrgnrh districts, in continuation of previou~ 
aeasons. 

Sub-division into 100-acre rectangles was carried out over the 
southern part of t,he tr:lct, comprising :In area of 3549.1 square miles, 
and embracing parts of JIifinwiTli, Jhang  nnd Muzaffnrgnrh dist,ricts, 22,714 
rectangles of 100 acres each were lnirl out aurl their corners nlarked by 
stones. Practically the whole of the work was tested by the  superior 
revenue staff and the survey staft: Thc party has now to  deal with the 
sub-division into 100-acre rectangles of the north casbrn  part of the area, 
already divided into 120 rectangles of 4,000 acres each. This will be done 
next  field season. 

Tho coontry ~ ln( le r  rectnngulat,ior~ lies between the Indus river on the 
west and the Jhe luu~ and Chenhb rivers on the east and is locally known 
R E  the " Thal" (uplnnrls). The tract is a vast rolling desert of nand 
studded with  hillock^ covcred with stunted vegetation, sparsely populated 
and almost waterless. There are scatt.cred pntches of cultivation irrigated 
from welle the water of which is g e n e ~ r l l y  brackish. The " Thal", with 
the exception of tho central portion mbich is open, is wooded in parts, 
B strip of count.ry a l o ~ l ~  it,s western edge being covered by a denee 
jungle of trees and high p ~ e a  The natural difficoltirr, of the ~ o n n r l  
tend to  impede the work. 

In  recess the party was employecl on completion of the records of 
the  Sind-Slgor rec tnng~~lar  survey and on preparation of the material 
fo r  triangulation pamphlets. The purely temporary hands who had bee11 
entertained last year were givelr instr~iction in traversing, and its com- 
putation, in drawing and in typing. In aclrlition to the men above alluded 

to, 1 soldirr surveyor and 8 p ~ i p i l ~  who were temporarily attached to the 
party were given training in drawing. 

At the request of the Execut,ive Engineer, Thel Survey Division, 
Mifinwlli, 49 puhlishecl one-inch shects of the Sind-Slgar D o l b  were 
marked with 4,000-acre rectangles and cornrr nrln~bers entered on them. 
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His further request for 12 sheets of the northernmost area of the Doah 
marked with 100-acre rectangles was also complied with. 

Four indexes on tlie scale of 1 i n c h = l  milcs s l~owing the field wnrk 

of the last year and this yoar were preparorl and supplied to  thc Irriga- 
tion and Revenue Departments. Two indexes indicating the positions of 
stone depbts on the same scalc were also supplied to them. 

I n  addition ;L considerable amount of n~iscellaneoos work in connec- 
tion with tlie proposed extension of rectangulation in tlie Lower Bari 
Doab was done. 

AT(). 22 (Tliver.ai.)~) l'a~l!j.-The party colitinued the .work of t raver~ing ,  
and laying down base lines. 371 linear anrl 429 tiquare miles of. 
main circuits, 2,650 lincar and 491 square rniles of minor traveraea 
were executed, and 4.58 theotlolite stations of the former, and '11,590 of 
the latter in 153 villages, were fired. 798 corners ol  266 squares in 883 

square miles wcre dcrnarcated with permanent mark-stones on both hanks 
of the Sutl6.j and Cheniil) rivers in Muzaffurgnrll, &lultZn anrl Montgomery 

districts and 13ilh;lwalpur State, to scrve as bases Tor the further survey 
and demarcation of bounilaries : ~ n d  tields in the beds of tlie rivers. 1,554 
plotted and 474 boundary n~ctstiois on tho scale of 1/2,640, and 34  four- 
inch sheets, and 1 one-iucli indexes werc traced and supplied t o  the 
Settlement Oficer, Mult ln.  15,181 pages of  field books and 3,314 of 
set-up forming 102 volumes were almost completed. Sorne arrears of 
computations still remaill to  I)e finished. Besides these, 595 boundary 
.mas&s were partly compiled on the scale of 220 feet = 1 inch for the 
nest  season's work, and 222 miscellaneous traces including 1 6  traces 
(scaie 4 inches = 1 ~nile) supplied to the Executive Engineer, Upper Sutlej . Division, showing the riverain traverse data along the Sutlej and Chcnib,  
were preparod ; all the traverse stations marked during th:: year were 

plotted on 36 four-inch s l i e ~ t s .  
TILE hlulttin S Z L ~ U T ~ S  t).nversi?~q was begun a t  the request of the 

Settlement Otlicer, MultBn, during October 1919, and was fiuished in 
February 1920. I t  was based on the riverain rnain circuit run  along the 

Chenab connecting it wit11 Multsn Fort, and Multiin City Dotne. The st;rtions 
weremarlred with two bricks placed vt?rtir:llly onc u b o ~ e  tlie oilier. 1% cornera 
of 6 squ:rrcs wcre fixell t,o r;el,ve n s  11:rxes for the fl1tul.e titlrvey. Thirty- 
three drcsse~l stones !vel..e ernhctltll-tl 011 15 trnvrrfic stat.ione, and on 1 3  
corners of thc base linea. 1,114 st:~tions wcrc laid out  :~ntl 139 lillcnr 

miles cxecutetl in 5 villages covering 20 square rnilcs. !)5 plot,tetl q,ltcsrivis 

on the scale of 55 foet -- 1 inch, 1x4 on the scale'of 110 feet - 1 iltch 
and onc trace on the scale of  4 inches -- 1 lrlilc weru supplic~l lo  the 
Settleniclit Oflicer, hlult5u. 

f i e  G?llj?.ci)~uldlfl. tow)! I~u?:er.si?iy w:iu started a t  the r c q ~ ~ e a t  of tile 

Prmident Municipal Committee, Gnjriin\vdil during February 1920, alld was 
finished during April 1920, for the detail survey of the municipal area 
tlie scnle of 200 fect -- 1 inch. I t  was connected with Sliihjn~nfil T .  S ,  
XXXVIII, Shii11d:ira AJinaret, and the Clleniih riverain main circuit. The 
station8 outsidc tllc congestrtl area were t~larketl wit,lr bricks, and inside witit 
8-inch long iron pegs with round flat tope of If- inch rndius. In  all 617 
atnt,ious wcre laill out,, 507 for  tho town srtrvc:y, and 110 for making the t,llrec 

connections. At the connectiolls tllo statiorls were marked with ordinary pegR, 

145 linear, and 3 aclunre miles of traversing were done. A trace on the scaleti 
of 8 inches and LG inches = 1 milc sl~owing the statione, and copy of the 
traverse data were  upp plied to the I'rreidtnt, Municipal Committee, Gujr&nMviln, 
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70. Eastern Circle.-At the request of the Burma Government, s 
surveyor was deputed to  accompany the Deputy Co~nmissioner of the Hill 
district of Arakiru to survey the bout~clary between Ass:lm and Rorrna as 
decided on by the Deputy Co~nrnissioners of t l ~ e  Hill districts of Arakan and 
L u ~ h a i  Hills, but  as  no  agreement could be reached at  the meeting of thc two 
officers, the  boundary could not  be sorvc.yed.. An area of 310 square miles 
of u~r:ilrninistered area was, however, surveyed on the a-inch scale. 

AVJ. I 1  Party.--At the instanco of the Chief of tlle Gcneral Staff 
tho Purvey, on the scale of 3 inches = 1 mile, with n vertical interval of 25 
feet, was made of  103 square miles of country, a n  the left Imnk of the Rangoon 
river, between Syr ia~n  and Eyauktan,  in thc Hanthawaddy district, Burlnn. 

The country ~urveycd  comprises the liondan ridge, a laterite spur of the 
Pegu Yoma, extending through the middle ol' the area from north to south. 
The western slopes of the ridge descend in undulating grour~d to the river 
bank ; on the cast, from the base of the ridge, is an open expanse of rice 
fields. The whole arca is well inhabited, and, in the vicinity of Syriam, are 
t,he important refincries oI the Burma Oil Company. 

At the request of the Burma Government, a surveyor was deput,ed t o  
accompany the Assistant Superintendent, North Hsweni State, to  point out  
from existing one-incb maps, and from the report of the Burma-China 
Boundary Comrnission of 1898-1900, the position of the boundary line 
between existing pillars, a l o n ~  a portion of the boundary in the Kokang 
district, disputed by the Chinese. The disputed boundary and an area of 20 
square miles on the British side were resurveyed, and a trace of the map 
supplied t o  thc political officer, for the  set t le~nent  of the questions in dispute 
a t  the Chief Political Meetings t o  be held on the frontier in 1920. 

71. Head Quarter O5lces.-The total out-turn . of all extra- 
departmental prthlicat,ions during the year for the  Army, for Local 
Governments and for other Governnlent offices are given in Table A of 
the Photo.-Litho. Office report on page 31, in the "Issucs " Tablo aud in 
Table I V  of the Map Record and Issue Office report on pages 27 and 28. 

111 addition to  the special maps for other departments which are 
mentioned in para. 55(y) on page 26, t b e ~ e  extra-departmental pub- 
lications include Royal -4rtillery Practico Camp maps and various opera- 
tions and manmuvrc n ~ a p s  for the Army, maps to illustrate the Journals 
of the United Service Institution, various reports of Government 
officials, &c., and the usual large nnmbers of weather charts for the 
Meteorological Department and of the photogravure and half-tone illustra- 

tions for the Ar~hreolo~ica l  ~rnd other departments. 
The work entailed by the preparation O F  originals for some of 

these special maps, in addition to  their publication, is mentioned in the 
reports of No. 1 Drawing Office and of tho Engraving Office on pages 

29 t o  31. 
72. Mathematical Instrument 0fflce.-The manufacture of 

heliographs, prismatic compasses, scales, protractors, &c., for Military 
Uepilrtments was stopped in the early part of the year, but i t  has l~owever 
been takcn up again and the large balance on prev iou~ orders slowly reduced. 

Repair aud ~nanufacture for Civil Departments was takcn up again and 
most o l  the outstanding work for the years 1914, 1915, and 1916 has been 
completed and that  for 1917, 1918 and 1919 is well in h:md so that  i t  in hoped 
to  be up t o  dato by end of the cold weather. 

Instruments were supplied by this office to  many Govornment 
offices, Imperial and Provincial. 



73. NO. 6 (Simla) Drawing Ofice. -111 .~,ldition to it3 not.urnl 
work for the Army the A?.r,~!l Srctton l~ns  prepirred r~laps and plans for the 
Royal Air Force, the Foreign and Politic:rl Department, the C'on~n~erce and 
Indr~rtry 1)epartrnent an11 the .Jorirnnlu or the TJnited Service Institution. 
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