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NOTICE. 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

are obtainable from the Map Record and Issue OfElce, 
13, Wood Street, Calcutta, on the Public Service-on 
Cash Payment or Book-Transfer, and, for private use- 
on Cash Payment or V. P. P. 

Forest maps are obtainable only from the Ofiicer in 
charge, Forest Map O£Ece, Dehra Dun. 

Geological maps are obtainable from the Director, 
Geological Survey of India, Calcutta. 

The Survey of Iuclia pul~lisl~ maps for the greater part of 

SOUTHERN ASIA between the meridians of 44" and 124" East of 
Greenwich and between parallels 4" and 40" north latitude. 

2. Surveys excculed after 1905 a.rc classed as "MODERN", those 

prior to that datc are classod as "OLD ". 

3. Mn,ps are printecl in two ~ t y l c a  or editions v k ,  LAYERED 

and POLITICAL :- 

(a) The LAYERED edition represents a map printed in 
colollrs with graduated layer tints of colour to  show 
altitudes, and, sl~ading to emphasize the hills. This 
edition gives prominence to the physical features. 

( b )  'l'l~e LJOLITICAL edition represe~~ts  ;L map printed in 
colonrs, but wit l~out gratllintud layer tints. Hills are 

~ q r e u e n t e d  by contours and   ha ding. This edition gives 
prominence to the Civil 1)ivisions of India which are 
show~l  hy ribands of colour along boundaries of 
;~clministrative partitions. 

.\'0'/'1S.-\Vllc11 1n;lps ilrr 11ri11ttvl i l l  ( - ~ I ( I I I w .  tronl I I I ~ P I - 1 1  or old snrvcys, the oditio~i ie styled 
" tJHELlh11NhltY "; : L I I ~ ~  W I I P I I  L B L I ~ I ~ Y I I C ~ C I  in  l>111~li o ~ l S  "1. wit11 hills ~ I I  browu, the edition ia 
styled " t'HOVlSIONAL " i d u u e .  



4. The series of Modern maps are grouped under three Divisions :- 

( I )  GEOGRAPHICAL, embracing - 

( a )  SOUTHERS ASIA SERIES, scale 1 : 2,000,000 or 
l~ear ly  1 inch = 32 miles, in LAYERED and 
POLITICAL editions, size 36 inches x 24 inches, 
price Rs. 3 per copy. 

(6) I S D I A  AKD ADJACENT COUNTRIES; scale 
1 : 1,000,000 or nearly 1 inch = 16 miles, in 
LAYERED arid POLITICAL editions, or if from old 
surveys, as PRELIMINARY editions; size 24 inches 
x 19 inches, price Re. 1-8 per copy. 

SOTE.-~\rLe~l  the Lajered erl~tion is not publisl~ed or out of print, the Political odition i.i 
nt~nt, and rice vrl..w. 

( c )  INTERXATIOSAI, MAP O F  INDIA, scale 
1 : 1,000,000 or nearly 1 inch = 16 niiles, in LAYER- 
E D  edition (without shacling of hills), size 30 inches 
x 26 inches, price Re. 1-0 per copy. 

( I1 ) TOPOGRAPHICAL, co~liprising maps on :- 

(a )  SCALE 1 I N C H  = 1 BIILE, in the POLITICAL edition, 
size 2-1 x 19 inches, price Re. 1-8 per copy. 

( b )   scar.^ 1 INCH = 2 BIILES, in the POLITICAL edition, 
size 24 x 19 inches, price Rs. 3-0 per copy. 

( c )  SCALE 1 INCH = 4 BIILEs, ill the LAYERED and 
POLITICAL editions, size 24 x 19 inches, price 
Re. 1-8 per copy, and from old surveys as PROVI- 
SIONAL issues, price Re. 1 per copy. 

-\o'l E.-llotlei-r l'opograpl~ical mops priuted ou lineu-hacked paper sre As. 12 extra or 
copy. Index cllarta 01. Key rc;l.pr; to tllc Geogmpl~ical and Topographical sorios sro obtainatle 
gratie. 

(111) (;EXEKBLMAPS whichinclude:- 

( (1 , )  UEXERAL MAPS O F  INDIA, scale 1 inch = 32 
miles, in sets of 12 sheets, each sheet 25 x 32 inches, 
in LAYERED and POLITICAL editions, price Rs. 12 
per set, and on scale 1 inch = 64 miles, POLITICAL 

edition only, size about 34 feet square, a t  Rs. 6 the 

copy. Also various maps of India on the same and 
smaller scales and miscellaneous epecial maps illustrat- 
ing Railways, &c. 

( b )  PROVINCIAL MAPS, on scales 1 inch = 16 miles 
and 1 inch = 32 miles. 



( c )  DISTRICT MAPS, on scales 1 inch = 4 miles and 
1 inch = S miles. 

( ( 1 )  CANTOKMENT AXD TOWN MAPS AN11 OTHEE 
MISCELLAKEOUS MAPS, of various scales and 
prices. 

5 .  MAP CATALOGUES cnn be obtained at  ONE RUPEE per 

COPY. 
6. Rlapfi can be l l iou~~tsd  on cloth and folded or mounted on 

rollers for hanging, kc . ,  at, a11 vxtrn charge. 

7. For ])articular pnrposcs. col)ies of 3113' ulap c;~n be suppliecl in 
Llack or Glack awl brown on recluest and at  special rates. 

8. For oflicial purposes any i i~ap,  cllart or diagram can bc repro- 
ducecl if tlie applicant ~ubul i t s  a suitable original drawing. Special 
rates exist for such work ant1 estimates can be given on request. 

9. The prices clnoted for various inaps are exclusive of postage 
and V. P. P. charges. Ally further inf'ormntion may be obtaiued free 
of chargg from the OHicer in charge, Rlap Rccord and Issue Office, 
13, Wood Street, Ca1cutt;l. ( Telegrapllic address, Surn~ilps ). 





AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. 
A. CONSTABLE &: CO., 10, Orange Street, 

Le ice~te r  Square, W. C. 

P. S. KING & SON, 2 and 4, Great Smith 
Street, Wes tmins t~r ,  S.W. 

KEGAN PAUL, TRENCII, TRURNER ~k CO., 
68, Carter Lane, E.C. 

B, QUARITCH, 11, Gi.afton Street, New 
Bond Street, W. 

HENRY S. KING L% CO., 65, Cornliill, E.C. 

GRINDLAY & CO., 54, Parliament Street,, 
8.W. 

T. F ~ s r r ~ n  UNWIN, L m . ,  1, Aclelpl~i Terrace, 
W.C. 

W. THACKER ,G Co., 2, Crcctl Lane, 
L n d p t e  Hill. E.C. 

Luznc ~t Co., 4G, Grent ~ ~ ~ s s c b l l  St,rcct. W.C. 

EDINBURGH. 
OLIVER ANL) BOYI), Twccrlt1:~le Coiirt. 

DUBLIN. 
E. PONSONBY, LTII., I ] ( ; ,  Gixftou Street. 

OXFORD. 
13. H. ]~LACKWET,L, 50 nntl 51, Drond Sti.ect. 

CAMBRIDGE. 
DEIGLITON, BELL &, GO., LTD., Tr i r l i l  Street,. 

ON THE CONTINENT. 

FOR MAPS ONLY. 

LONDON. 

EDWARD STANFORD, LTD., 12-14, Long Acre, 
W.C. 

SECRETARY TO T ~ E  HIOII COMMISSIONER 
FOR INDIA, (GENERAL DEPAIITMHIT ), 
42, Grosvenor Gardens, S. W. 1. 

INDIA. 

TJIACKER, SI'ISR Co., No. 3, Es],l:tnt~,le. 
Enst, Cl~I(:llttl~. 

N ~ r n h r a x  Co., No. 3, Oltl Cou1.t House 
Street, C l ~ l c ~ ~ t t n .  

D. B. T~~BAPOREFALI~ ROSS Co., Uomhng. 

TIIACI(EB, S r l s ~ i  k Co., Silnla. 
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GENERAL REPORT, - 

From 1st October 1923 
To 30th September 1924. 

PART 1.-GENERAL REMARKS. 

1. The lrrain parts of this report, as show11 in the " Contents " on 
the opposite page, are l'ccg-t 2- Work of Fieltl I'uv-ties, (PC., suminarising 
tire operations of the field pi~rties, grouped under appropriate headings ; 
a.nd Ptart 3-Ofice Work, which gives n I~rief account of the year's progress 

in the head-quarters and other offices. 

2. An :thstrnct showing the progress of the topograpllical pro- 
gramme assigned to the tlepartu~ent in 190.i, will be found in Table I on 

page 5 .  Frorn this it will be seen that the out-turn of topographical 
survey during the current year wits 6.3,(;73 square miles ; and that this 
brings the totill progress since 190.i to 753,880 square miles, leaving 

1,067,710 sqn:lre miles still to be dorre. 

3. The first Index map, n t  the end of the reporti, shows the 

progress of the topographical progranime hot11 in survey and in publi- 
cation, while the re~naining six intlescs s h ~ \ ~  tlie progress in publication 

of the various series of maps nppel-tilining to the scheme. 

4. T:ihle TI1 on p:l,ne 38 gives a l i ~ t  of the new  publication^ of the 

Cnlcntt:~ Offices tluriirg thc year. Lists of new r1i:~ps are published 

monthly. 

5. The main c v e u t ~  of thc yt,:lr aro ~nnlmarised helow :- 

( n )  His 15xcellency thc Viceroy pait1 a short visit to the Head- 
quirrteru Oitice~, Calcntt,:~, on the 18th December 1923. 



( b )  There was a further increase in the out-turn of the 
topographical survey, 65,673 square iniles being completed. 
This was due to  the inclusion of an ul~usually large propor- 
tion of half-inch survey ancl revision survey. 

(c) The geodetic operations were partially resumed, observ a t' ions 
of the intensity and direction of gravity (pendulu~u and 
latitude) being taken up. 

(d )  Aero-photo surveys were unrlerti~ken in the Irrawaddy Delta 
and in Waziristiin. 

. 
(e) There was a decrease in the issue of maps to  Government 

offlcials; the issues to  the public, however, showed a steady 
increase. 

( f )  Detachments were sent to the Khyber and Tiink on the 
N. W. Frontier. 

(g) Surveyors were deputed t o  accompany the Deputy Com- 
missioner, KagB Hills, the Mount Everest Expedition, and 
the Chitral Reliefs. Their services were greatly appreciated. 

(h) A map reproduction staff wan lent early this year to work 
with the Anglo-Persian Oil Co., Ltd., Muhammareh. 

The survey detachment which was lent to thein in 
September 1923 returned to India in June 1924. 

(i) Two upper subordinate officers were deputed to  assist the 
Burma Oil Co , Ltd., on the gravity survey with the Eotvijs 
toreion balance in Sind. Their assistance was much 
appreciated. 

( j )  The Waziristiin Survey Detachment was disbanded in 
June 1923. 

(k) A con~iderable amount of minor work was done in connec- 
tion with Artillery Survey. Short courses of instruction to 
Artillery offlcero were held and the fixing of point8 in sorne 
artillery practice camps wag carrier1 out. 

( I )  A conference wan held at the Geodetic Branch Office in 
October 1923, and again st Delhi in April 1924, to discuss 
the queetion of co-operation between tl1c1 Hoyal Artillery 
and the Survey of India in pence and wilr. As a r e ~ l ~ l t  
the enrprinting with a one-minute mesh of ~notlern topo- 
graphical maps for military use was introdncetl to facilitate 
map references This mesh differs from tlic "gri(1" uned 
in Englantl in being n sub-rlirision of the ~ph6rics1 gr:iticnle 



(11' )  The branch map issue office a t  No. 5, Esplanade East, 
- Calcutta, was removed permanently to the Government 

Central Book L)ep6t1 No. 8, Hestings Street, Calcutta. 
(12)  The Trigonon~etrical Survey of the Survey of India is now 

designated the Geodetic Branch of the Survey of India, and 
the title oi' Director was adopted for officers in adminis- 
trative charge of circles, &c. 

(0) The Ma,ymyo Llrawing Office an(l the Northern Circle 
Office were made into executive cha.rges, the former being 
clesignatecl S o .  7 Drawing OBce; the llulllber of executive 
charges reserved for Class I1 officers was thus raised froin 
11 to 13, of which 4 are temporary for the present. 

11.-ADMINISTRATION AN11 PERSONNEL. 

6. The actual cost of the departlnent for the fillancia1 year ending 
31st March 1921 and of the t,wo previous years is ~lhown below :- 

Gross actun,l cost ... 

Deduct rcceipts end credits 

Net actual charges . . . 

7. Colonel C. H, n. Ryder, c.u., C . I . E . ,  D.S .O. ,  R.E., administered the 
department up to 27th Rlarch 1924 when he proceeded on leave pre- 
paratory to retiremeut, and was succeeded by Colonel E. A Tandy, R.E. 

8. Clctss I O,[fice~.s :-Colonels C. H. I). Ryder, c.B., c.I.E.,  D.s.o., 
11.E., ant1 W. M. Coldfitreau~, c.I.I<., ll.IC., retired. A summary of Colonel 
Ryder's distinguished services is tlttilched as an appendix to this report. 

Blr. K. (:. H;~rtlinge ~ v h o  is on deputation with the Government of 
As~nun, i~nd  M C R S ~ H .  H ~ I I ~ ~ I U I ~ I U  Priis;ld, l:.s.. ant1 Dhani Halt1 verma, R.s., 
\r7e1.e prouiote(1 tcl~lpol.arily fro111 the Clilss I1 Service. 

Mr. 1'. A .  Ferrier, o.rx.s.. Officer in charge. Mnthei~latical Ins t ruu le~~t  
Oflice, retired 

C1cts.s IT ( ! f j iccr,s :-  Mr. A ~ ~ ~ ~ a t - u l l i ~ l l  l<lian, K . B . ,  retired. 
Captain Y. E'.  inright right m - a ~  pl,~cetl OII fareign service with the 

Rilugoon I )e \ , c lop~~~e l~ t  Trust ,  MI.. IY. EI. Strong, aI.Li.E., who had been on 
Foreign fiervice with the Iriic] C ;o \ -e~~~ule~ i t  \\.its placed on foreign service 
with the Anglo-I 'ersi ,~~~ Oil C'o . on the 2::rd Septeu~ber 1923. 

I I 

Rs. 
w 

62,01,542 

19,38,588 

42.62.954 

Rs. 1 n a .  I:'. '. Includes an unueual 1 charge of over Re. 
54.30.867 51,06,338t 9.00.000 debited to 

the department on 
I 25,20,447 21,20,831+ / account of Europe 

1 + GL:Ziflree are not 
29,10.420 / 2Q,,Q,507t 

I 



Messrs. J. McCraken, M.B.E., and A. F. Murphy reverted from foreign 

service with the Anglo-Persian Oil Co. Mr. N. N. Chuckerbutty reverted 

from deputation under the Government of the United Provinces. 

Captain F. E. R. Calvert wlio resigned his appointment in February 

1920 was reappointed. 
Mr. Chuni La1 Kapur was promoted from the Upper Subordinate 

Service. 
Messrs. Seth Ram Gupta, B.A., J. C. Berry, T. M. C. Alexander, and 

Muhammad Nazir Ahmad Hashmi, B.A., were appointed during the year. 

[>)per Suboldinate Service :-Mr. Sarat Kumar Mukerji retired, 

Messrs. Gopal La1 Mitra and Mauji Ram Sharma and three pro- 

bationers resigned. Messrs. Sher Jalig, K.B., and Sijawal Khan reverted 

from foreign service witli the Anglo-Persian Oil Co. Four officers 

were prornoted from the Lower Subordinate Service. 
Total strength oE the department at the close of the Survey year 

was 55  Class I, 33 Class I1 and 78 Upper Subordinate officers,  beside^ 
specialists, clerks, lower subordinates and menials. 

9. No. 4 Party was placed under the administrative control of the 
Director, Eastern Circle, on the 1st October 1!)28. 

On suspension of magnetic operations, except a t  the Dehra Diin 
observatory, the designation of No. 18 (Ma.gnetic) Party was changed to 

No. 18 ( Aero-Photo) Party, and the party was placed under the adminis- 

trative control of the Director, Burma Circle, on the 1st April 1924. 
No. 20 (Cantonment) Party was transferred to the administrative 

control of the Director, Nort l~ern Circle, on the 1st September 1924. 
The deeignation of tllc party W ~ R  changed to J o .  20 (Cantonment and 
Special Surveys) Party, the party having taken up a special 4-inch 
survey of certain parts of the lower Sut1e.j Valley, Pun.j;~b, in connectiou 
with the Sritlej Irrigation scheme. 

An independent detachment, designateci the Settle~nent Survey 
Detachment, was formed on the 1st dune 1924 for nettle~nent survtly 
operations in the Peshii\var anll Attock diutrict~. 

10. The following houours lint1 rewarcls \vercl collf'el.retl during t l ~ r  
year :- 
C o n ~ p ~ n i o n  of the Ortler of tlle I l l t l i~~r E~~lpiuc* ... ( ~ O I O I I C ~ I  \V. >I.  (!01dstrct11~1, l-:.l*;. 
Specin1 Silver AlacCfregor JIen~oriaI AIednl for 1923 ... Sl~r\-cyou I-Inri Siligli Thal,:~ 
Volunteer Long Service (Silver) Xled:~l ... ... Mr. C. I-'. Orltly. (Scryeant. 

,411xil1~1,ry Forcc* 111di:1', 
Offg. JInnnger, Photo.. 

t'hoto..Litho. Office, Calcr~t t~ .  
Mr. B. T. Wyatt, Extra As~iutill~t Superint~~nc.Ient. w l i ~  pronloted 1 0  

the rank of Lieutenant in tht. AusiliarY Force. 



WORK O F  F I E L D  PARTIES, kc.--TOPOGRAPRICAL SURVBYS.  5 

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

I. -TOPOGRAPHICAL SURVEYS. 

11. The two following tables slio\17 respectively the pro- 
gress O F  the topogrnphical progamrrie assigned to tlie departu~ent i r ~  
190.5 and the out-turns nlld costs of different parties during the year 
under report. Tliey are followed by brief descriptions of the work of 
eac!~ t,opogrsphic:tl party. 

In 1913, the Secretary of State s;inctionetl s c l ~ e t ~ ~ e  for the 
reductioli of the scale of survey of certain sparsely populated areas of 
India. This will greatly reduce the area of survey on the one-inch 
scale and consequently accelerate the rate of progress of topographical 
surveys shown in Table I below. In  order to  give a better idea, of 
wliat work actually lies before tlie department, i t  niay be remarked that 
of the area remaining for survey about 500,000 square 111iles :Ire lil<ely 
to  Le surveyetl on t l ~ e  I~alf-inch or s~llaller sci~les. 

Table I.-Progress of Topographical Surveys since 1905. 

Survey Nor t l l c r~~  Sout l~ern B o s t e r ~ ~  I Bulvra TOT,iLs, I scales qf Surrey. year. I circle. I Circle. I circle. 

I I Sq. q ~ l i l c s .  Sq. ~r l i l en .  , Sq. ~ r l i l c s .  

1905-13  1 hloatlg 2-inell 150.356 80.310 27.551 
1 nnd 1-i11c11. / 

Jo 
the whole topograph-' 
ical programme. 

Sg. n ~ i l e s .  

67,042 

1913.14 / RIostly l - i ~ l c h  25,063 
/ R I I ~  +-inch. 

1914 - 15 ' ditto. 12.334 

1916 - 16 [litto. I 8.168 

1916-  17 ditto. 11,689 

1917 - 18 ditto. 4.202 

1918-19 , dlttci. 500 

1919 - 20 ' ditto. 9,146 

1920 - 21 d11to. 14,411 

Approximate areas re- 1467.863 282.590 177.882 i 149.375 11,067,710 
maining for survey. 1 

8 q .  q ~ ~ i l e r .  

315,259 

Total area8 completed 292.137 260.210 I 85.043 ~116.500 1 763.890 
to date. 1 , 

15,844 7,291 

1 19,286 2,448 

17,243 2.279 

11,338 3,660 

12,181 3,596 

7,263 1,764 

l l ,R91 4,311 

14,275 5,766 

7.599 1 55,786 

f Erclndec 11, aquare inilc* ~rirveyed in 1922-23 on 1-inch scale nud 1,440 square milem of original 
clir.photo. survey nu 3.111cll U C ~ C .  

1921 22 I d ~ t t o .  11.32F 1 21,696 5.070 

1922 23 d11t1,. 96.199 20.H3:j 11.14-1 
1923-24 tl11t1, 18.544 28,160 11,363 

2.608 

4,652 

6,163 

4,800 

4,418 

-5.117 

6.500 

5,510 

3,482 

36,676 

38,342 

38,750 

24,779 

13.948 

30.464 

39,961 

44,604 

61,648 
7,606* 1 65,673 
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10 WORK OF FIELD PARTIES, kc.-TOPOGRAPHICAL SURVEYS. 

NORTHERN CIRCLE (vide Index map No. 1). 
Colonel E.A. Tand R.B., up to 18th March 1924. 

DIRECTOR ( ~ i e u t .  - colonel L. 8.' Thuillier, I . A . ,  from 19th March 1924. 

12. No. 1 Party.-This party surveyed an area of 4,060 square 
PERBONNEL. miles partly on the one-inch and 

Class I Oscers. 
Mr. C. C.  Byrne, in charge to 6th October 

partly on the half-inch scale in 
1933. 

Mr. N. C. Fetters, in charge from 6th 
the Allahiibzid, Bands, Jaunpur, 

October 1923. Mirziipur, Partiibgarh, Riie Bareli 
Class XI Oficers. 

Major C.  IT. Tresham. and SultBnpur districts of the 
Mr. 0. D. Jackson. 
,, Noqimuddin. United Provinces; 31 square miles 

Upper Subordinate Service. on the scale of four inches to one 
s ~ f i c e r s .  mile in AllahiibBd and its immediate 

Loiuer Subordinate Sertlice. 
33 Surveyors, etc. vicinity; 240 square miles on the 

one-inch scale in Bhadohi district of Benaree State in the United 
Provinces; and 2,131 square miles partly on the one-inch and partly 
on the half-inch scale in the Indian States of Rewah (2,023 square milea) 
and Sohawal (22  square miles) of the Baghelkhand Agency snd Pannii 
(86 square miles) of the Bundelkhand Agency of Central India;  or a 
total of 6,462 square miles. I n  addition, an area of 33 square miles 
was triangulated in the Allahabiid district to  supply data for the detail 
survey during the current eeaeon. 

The country surveyed on the one-inch scale consists mainly of 
well cultivated plains dotted over with numerous lakes, marshes and grove8 - 

of mango trees and intersected by several rivers, the principal of 
which are the Ganges, Jumna ancl (southern) Tons. The area surveyed 
on the half-inch scale comprises portion of the plateau and the 
northern slopes of the Kaimur Hills. The plateau is covered with 
tall grass, but the northern slopes are densely wooded with a thorny 
undergrowth. 

13. NO. 2 Party.-This party surveyed an area of 590 square 
PRRSOXNEL. miles in the Hamirpur and Biindii 
Class I O&er. 

S .  W. S. ~ ~ ~ i l t ~ ~ ,  dietricte of the United Provinces, 
' D . S . 0  , K E , in cllarse to 31st December 
1923, and agaln from 26th January 1924. 487 square miles in the Bijiiwar, 

Cln:s  I I  ()firers. Charkhiiri, Chhatarpur, Garrauli 
Mr. P.  A T Konny, O.B.E. ,  in charge 

from 1st to 2 ~ t h  January 1024. (JQgir), Lug5si and Pannii States of 
Mr. A .  J. A .  Drake. 
,, Duni uI1an11 P11ri. the Bundelkhand Agency in Central 
,, P. I(. Gl~oah, H.9c . F.R.G.S. 
,, M. -4. Clrowdll~ry,  H.A. Inclia on the one-inch ~ c a l e ;  and 

( 011  pruhatlon ). 
CTpl'tr Stcbordinate Service. 4,057 Rrlunre miles in Jaipur State, 

6 Oficers. 586 q u a r e  miles in Karauli State, 
Lo~r.rr St~hordinnte S ~ r r ~ c c .  

32 Surveyore, etc. 153 square miles in Tank State, 429 
equare miles in Btindi State, and 2,089 square miles in Kotah State, all 
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in RZjputana, and 1,243 square miles in Gwalior State on the half-incl- 

scale. The party also carried out revision survey of an area of 23 
square miles for tlie map of Agra and Environs on the scale of six inchee 

to one mile. 

The country surveyed on the one-inch scale consisted of jungle-clad 
hills and cultivated plains, while that on the half-inch scale was very 
similar, with a l u g e  area of undulating forest country in addition. 

An area of 9,400 square miles was triangulated in advance for 

next season's detail survey in Kotah and Gwalior States, in portions 
of the Bundelkliand Agency and in the Jhiinsi district of the United 

Provinces. 

14. No. 3 Party.-This party surveyed an area of 2,419 square 

PERSONNEL. miles on the half-inch scale in the 
Class  I OJicers. Dehra Dun and Garhwiil districts 

Lieut.-Colonel L C. Thuillier, I.A., in 
charge to  18th RIarcll 1924. and Tehri State of the United 

Mr. E. C.  J. Uoud V D., iu charge from 
19th h!arch to  30f\1 June 192.1. Provinces. 

Major J .  11. Camphell, D.S.O., R.E , 
in charge from 1st July 1925. It comprised that portion of the 

Class  II  0ficer.s Himdayas lying north of Mussoorie, 
Mr. J. C. C. Lrars. 
,, J. 11. Johnso~i. east of Tehri and around Rudraprayiig, 

UP?'CI. S~cbovdi?lnte Sei.~lice.  Karnaprayag and Chamoti, watered 
6 OHicers. 

Lower S ~ t b o r t l i ~ t o f r  S r r v i c ~ .  
by the Bhiigirathi, Alaknandl, Pindar 

32 Surveyors, etc. and Mandiikini rivers. The hills 
rising from 1,000 to 19,000 feet above mean sea level are precipitous 

and generally densely wooded with oak and pine. The lower valleys 
are fairly well cultivated and colnmunicntions are not difficult in the 

lower altitudes. 

15. T~.ni91,i.?tg.-8 pupil surveyors were entertained during the 

year, and a,re receiving instruction in No. 20 Party. 

I n  addition, a number of pupil ~urveyors  were entertained in No. 3 
Partly n.nd were trained in drawing during recess, with the view of 
employ~nent on four-inch survey in the Sutlej Valley. 60 were 

eventually selectcd and posted to No. 20 Party for this work. 

9 soldier surveyors joined for training during the year, and are 

receiving in~truction in No. 2 Party. 

16. R c c c ~ s  1Vo~li.-The fair-mapping of sheets of the previoue 

and clirrent sewson's survey, was con~plcted by 30th September 1924, 
with the exception of four sheets on the one-inch, and five on the half-inch 

scale. 
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Five sheets, which have been drawn in colours as an  experiment, 
have been delayed owing to  the necessity of thickening up the red 
detail to  ensure good reproduction. 

The remainder have been delayed owing'to the full drawing strength 
not being available for No. 3 Party, this party having had to  make 
preparations for the Sut1e.j Valley four-inch work. 

17. Particulars of work done by Nos. 2.1, and 13 Parties and Settle- 
ment Survey Detachment will be found on pages 62 to  64. 

SOUTHERN CIRCLE (vide Index map NO. 1). 

DIRECTOR i Lt.-Col. G A .  Beaaeley, D.S.O.,  R.E , up to 10th April 1924. 
Lt.-Col. C. X I .  Bron-ne, C .M.G. ,  D.S.O., R.E., from 11th April 1924. 

18. NO. 5 Farty.-This party surveyed an area of 5,495 square 
YRRSOSSEL. miles as follows :-I8 square miles 

C l n . ~ s  I Oficer. 
Mnjor F. B. Scott, I.A., in clmrge. in Indore State, 117 square miles in 

Cltrss I I  OlFrers. Bhopd State, both of the Central 
Mr. J .  H. S.  Wilson. 
,, F. c .  Filcl~er. India Agency, and 4,965 square miles 
,, >I tih;~mmad Xajamndllin, R .  A.  

1:pycr S l ~ b o r t l ~ n n t e  Servrce. in the H o s h a n g ~ b ~ d ,  Betiil, Chhind- 
I Officer. wars, Seoni, Baliigll~t and BhandBra 

Lozrrr Subordinnte  Service. 
32 Surveyors, etc. districts and Makrai State, dl of the 

Centrirl Provinces, on the one-inch scale; 45 square miles in Indore State 
and 1,250 square miles in Ehopd  State, both of the Central Inclia 
Agency, on the half-inch scale. 

The country surveyed consists of well cultivated plains and jungle- 
clad hills and plains. 

19. NO. 6 Party.-This party completed an area of 7,767 square 
PERSOXSEL. miles of original half-inch survey and 
Cluss  I I!flcei*. 

Major R. S. Wsuchope, O.R.E., I .A. ,  in 
1,010 square miles of original one-inch 

charge. survev in the Atraf-i-balda, Kzrim- 
I'lncs II Ogicers. 

Mr. E. A. Meyer. nagar, Kalgonda and Warangal 
,, .T. C. St. C .  Pollett. 
,, A. F. 3lurphy. districts of Hyder ib~cl  and in the 
,. E. N. N a t c ~ n n .  B.A. 
,, C. P. E. Dav~nport Kistna distl.ict of fiIadrae. 

( o n  lwobnfcorr). An area of 11,918 square milee of 
C'ppor Slfho~.rli  rote Serrrrp. 

6 OWcera. triangulation was completed in the 

L O W ~ T  sit hol.dt nnte  S~r1.1ce. Rarnngal and Karimnagar district8 of 
37 Surveyom, etc. Hyderiih~d, the Godiivari, Guntfir and 

Bistne districts and Agency Tracts of the IIadrns Presidency and in the 
Baetnr State. This does not iliclude about 400 square nlilee which was 
rapidly trirrnglllated to fix   tat ions in connection with some special work 
done for Measre. Currimbhoy Ebrahim & Sons, Ltd. 
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240 linear miles of theodolite traversing were completed. 

The country undcr survey varied from flat highly cultivated and 

populated areas to dense forest,-clad hills. 

20. NO. 7 Party.-This party surveyed an area of 3,095 square 
miles in the Cuddapah and Ananta- 

pur districts of Madras and 698 square 
Major H. 1'. &[orshead, D.S.O., R.E., in miles in the Kolar and Tumkiir districts 

charge from 16th October 1923. 

Closs  II Oflcers .  of Mysore, on the one-inch scale ; and - 
Mr. S.  S. AIc.4'Fce Fielding, in charge up t o  1,149 square miles in the Anantapur 

14th October 1923. 
~ r .  V. W. Morton. district of Madras and 3 square miles 
,, N.  S. Harihara Iyer. 

in the Tumkiir district of hlysore, on 
Upper  S l~bord ina t e  Se?,tlice. 

4 Officers. the half-inch scale. The party also 
Lorver S t ~ b o r d i i ~ n t e  S e r c ~ c e .  triangulated an area of 4,582 square 

26 Surveyors, etc. miles in tlie Anantapur, Bellary and 

Kurnool districts of Madras, and Raichiir district of Hyderiibiid. 

The country surveyed was mostly flat or slightly undulating, with 

patches of c~iltivation and numerous low rocky outcrops, and presented 

no difficulties. 

21. No. 8 Party.-This party surveyed an area of 8,913 square 
PERSONNEL.  miles on the one-inch scale. Of this 

Class  I (?fleer.  area, 772 square miles fell in Hydera- 
Captain L. H. Jackson, I.A., in charge. 

Class  I I  OJIcers. 
bad State, and the balance of 8,171 

Mr.  h1. Mal~ndevn AIudaliar, M.A. square miles in the districts of East 
,, 11. T. Wyatt. 
,, M. S. Gnness Aiynr. Khiindesh, R e s t  K11Hndesl1, Nasik, 
,, Srinivnsa Rclo Kelliar, l3.S~. 

!oil probnttoit) .  Ahmadnagar, Thiina, Poona and - 
l i l~ l i c r  S ~ t b a r ( l ~ n n l e  SCTI,I ( .C.  Kolaba of the Bombay Presidency. 

4 Officers. 
Lntoer Stlbord17tr1te ~ r r t , ~ c c .  With the exception of the open 

44 Surveyors, ctc. and cultivated plains of Hyderiibad 

State and the wooded heights of the Western G h ~ t s ,  the country 
slirveyed consists of undulating plains interspersed with outcrops of 

rocky low-lying hills. 

22. I ~ s t ~ u c t ~ i o ~ ~ .  in Trinngu1ution.-A class was formed before 

the close of the reccss season for instruction of officers and surveyors 
in triangulation and traversing. 

1 C l a ~ s  I1 officer, 1 Upper Subordinate officer a11d 1 3  mrveyors 

received instruction. The field work was carried out in the neighbour- 

hood of Bangalore. 
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23. hfiscel1aneotis.-Nos. 5, 6, 7 and 8 Parties, Circle Office and 
No. 4 Drawing Oftice were inspected by the Surveyor General in 
September 1924. 

Xos. 5, 6, 7 and 8 Parties were inspected once in the field and on 
several occasions during recess by the Director, Southern Circle. 

24. Recess ll'orI;.-45 one-inch sheets out  of 64 surveyed 
and mapped during the year, :31 one-inch sheets previously surveyed and 

mapped, one-inch sheets previously surveyed but with mappin, u ~ncom- ' 

plete and 1 one-inch sheet previously surveyed, mapped and submitted 
for publication (but ol' which the fair sheets were recalled before publica- 
tion and revised during the year under report) were submitted by parties 
t o  the circle office before the 30th September 1924. All the remaining 
sheets will be fair-mapped before the close of the recess season. There 
are 2 one-inch sheets in arears ; one, surveyecl in 1921-22 but of which 
publication was withheld, has now been submitted to the circle office and 
one, surveyed (luring 1'322-23 and fair-mapped last year, which was kept 
perding the settlement of a Madras-Mysore boundary question, will 
shortly be submitted by the party to  the circle office. 

3 original half-inch sheets out  of 11 surveyed during the year were 
submittecl by parties to  the circle office before the 30th September 1924. 
The remaining 8 sheets will be fair-mapped before the close of the recess 
season. There are no arrears of mapping from the previous season's work. 

Besides the above, 5 out of 8 two-inch special forest sheets of 
Hyderiibiid (Deccan) surveyed and mapped during the year and 1 similar 
sheet, the publication of which was withheld last year for completion of 
survey to margin, were sublnitteti by No. 6 Party to the circle office 
before the 30th September 1924, ancl the remaining 3 sheets will be fair- 
mappecl before tho close of the recess season. 3 one-inch special forest 
sheets of Indore and Dhnr States previously surveyed ancl mapped were 
submittecl by No. 5 Party to the circle ofice before the 30th September 
1 9 4 .  There are no arrears of mapping of special forest sheets from the 
previous season's work with the exception of the 1 slieet of No. 6 Party 
mentioned above. 

EASTERN CIRCLE ( r i ( f r  Index map No. 1). 
DIRECTOR j Cnlonrl I\-. &I. Coltlatr~,nm, C.I.E., R.E. ,  u p  to 18th Drcprnher 1923. 

I Lt.-Colonel A .  A.  BlcHt~rg, D.S.O., lt.F:., from 19th December 1923. 

25. No. 4 Party.-This party wna transferred from the Northern 
P R R ~ ~ X Y E I . .  to the Eastern Circle on l e t  October 

Class I ( ) f irer .  192.3 and surveyed an are& of 410 
hlr. C. C'. Ryrnp, in charge. 

C I ~ ~ P . S  II  0 f i c e v . s .  ~cluare miles on the four-inch scale 
hr~tior .I. F I .  WiIlian19. in the R2nigan.j coalfield in the dis- 
blr:  J .  R .  Jol~nwn. 
L i ~ u t .  C .  S. , \ IcJnn~s.  tricts of Hiinkurk, Birbhfim and 

Upper S ~ ~ b o r d i n n t e  Serr ire .  Eurdwiin of Bengal and of Miinbhfim 
a officer~. and Santl l  Perganas of Rihiir and 

Lnu.er Srrhordinnte Sertlice. Orieee. 
38 Surveyors, etc. 
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The survey was mostly based on reductions of sixteen-inch cadastral 

survey supplemented by lines of levelling through the area, and con- 

tours a t  ten feet vertical intervals ( a s  asked for by the Geological 
Department) have been shown. The slleets are being fair-mapped to 

comprise an area of five minutes of latitude by eight minutes of 

longitude. 

The area surveyed consisted of open undulating country with tlle 
Diimodar, its main tributary the Bsriikar and t,he Ajay rivers flowing 

through the area in the south-easterly direction. 

The country is extremely well selsved by both railways and metalled 

roads, most collieries having their own branch lines as well as their 

private roads ; in the immediate vicinity of collieries, the only culti- 
vation lies, as a rule, in the course of the smaller streams, which are 

completely obliterated by terraced rice fields. 

Water is scarce and is conserved in tanks for both irrigation and 

other purposes. I n  addition to the numerous collieries there are im- 

portant iron works in the vicinity of Asansol, Riiniganj and Kulti, 

silicate works near Bariikar junction, and potteries, oil presses, paper 

mills, &c., elsewhere. 

26. No. 9 Party.-This party surveyed an area of 2,625 
square miles as wcll as the Amds- 

PERSOXSEL. 
Jiinldii branch of the Cengal-N\'agpur 

Clncs I CvPros .  
~t -Lient.-Co,ol~cl R .  H .  ~ ~ ~ ~ l ~ i r n n r c ,  R 3 i l f f 3 ~  On the one-incll scale in 

D.S.O., l{.E., in c1lnrg.e to 31st Octol~cr 1!J23. the district of Sii~gllblliim and the 
Captain H .  R C. hlcadt-, I . A . ,  in charge 

from 1st  Piove~nl~cr 1033. Feudatory States of Biilnra, Bonai, 
Class 11 OJlicos. 

Mr. E. , I .  nipg~c .  Keoqjhar, MnyGrbhanj and Pal- 
,, R. E. Sanbolln. 
,, Dhnpeud~a 1~st11 Snhn, 1 f . S ~ .  Lahar5 in the province of Bihar 

U p p e r  S ~ c b o r ~ d ~ ~ t n t e  Sel z ice. ancl Orissn. 
a officers. Tllo area under survey conlprised 

Lolclcr Sttbor.dinntc Soz , i r c .  
32 Sarvcgors, etc. 

cultivated open undulnting country 
in the basins of the two large rivers, 

the Br i ih~~~i ini  and Bait,:irnni, and 651 covered wooded hills rising to 

close on 4,000 feet. 

An arcn of 550 q u a r e  117ilcs Wa8 trinngulatcd for one-inch survey 

and 1,620 square ~nilcs wcro rcconnoitred for triangulation during the 
ensuing field season in t.110 districts of Singhbhiim aud Angul and the 

Feudatory States of Bihiir and Oris~a. 
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27. NO. 12 Party.-This party surveyed an  area of 8,328 square 

PERSOXNEL. miles on the one-inch and half-inch 
Class I OBcers. scales, in the Sadiyii Frontier Tract, 

Lient.-Colonr.1 C. M. hO\rne, C.Bl.G., the districts of Sibsagar and Nsga D.S.O.. R.E. ,  in c h r g e  to 2nd April 1934. 
~ t . - ~ , i e ~ t . - ~ o l o u e l  R. 11. Phillimore, Hills and proposed controlled exten- 

D.S.O.,  H. E., in charge from 3rd April to 
~ u l y  1924. sion area adjoining the latter district 

Class II 0Jicer.s. in Tribal Area and the Manipur 
31r. B.  M.  Berrill, in charge from 36th. 

~ d y  1924. State in Assam as well as in the 
Mr. E. h1. Kenny. 
,. D. K .  Rennick, M.B.E. 
,, R. C.  Hmson. 

Cap& J. O'C. Fitepatrlck. 

Upper Chindwin district of Burma. 
1,000 square miles of tri- 

an~ula t ion  and 427 linear miles of 
a 

Mr. 8. H. Creed. traversing covering an  area of 1,150 
Upper S~tbordinatr Sertrice. 

6 Otlicers. square miles were carried out in the 

Lotrer Stibordinate Service. Sadiys Frontier Tract in advance of 
41 Surveyors, etc. detail survey. 

The area surveyed included part of the Brahmaputra valley, part 
of the Manipur vi~lley and high hills ranging from 350 t o  12,600 feet, 
the greater portion being covered with dense forest and in the Naga 

Hills comparatively scarcely inhabited. 

28. T~*aining.-Most of the pupils attached to parties in the 
field for training appear to  be promising and will probably become 
useful surveyors. 

Eight more pupils were entertained in April 1924;  they were 
attached for training in field and recess work to No. 5 Drawing OEce;  
two have now been postecl to No. 9 Party a ~ i d  six to No. 4 Party 
for further training. Two of the eight appear to be very promising. 

One Upper Subordinate officer of No. 4 Party, two of No. 12 
Party and three surveyors of 9 0 .  9 Party received a little training in 
triangulation during recess. 

29. R ~ c ~ s s  W o ~ k . - 2 3  sheets were partly and 18 wholly surveyed 
by the three parties, of which 4 only have been received in the 
circle ofice. 

S o .  4 Party, owing to its new 'recess heatl-qnarters being for 
reasons of econonly a t  Haziiribsgh and awily from circle head-quarters, 
to its new st,yle of work and chiefly to the faulty arrankements made 
to obtain blue prints in time which resulted in a whole month's 
delay was unable to complete any of its sheets ; all its sheets therefore 
have been transferred to Xo. li Drawing Ofice for completion which 
may be expected by the end of December 1924, 
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No. 9 Party's remaining 8 sheets will, i t  is expected, be sub- 
mitted in November; this party started its field season too late and 
thereby curtailed it,s recess season, hence the incomplete submission 

of its sheets. 
No. 12 Party has suffered from unavoidable changes in executive 

charges (five in eight months) and owing to its work lying in parts 
of 8 sheets, mostly with heavy contouring, all of which required com- 
pletion to edge from old surveys, in addition to  13 other sheets, the 

total number of sheets to be drawn was rather larger than the party's 
drawing capacity; 2 sheets were submitted in October 1924, 7 more, 
examined by section officers but not by the Officer in charge, in 
November and the remaining 8 will probably be completed and eub- 
mitted by end of December 1924. 

A great deal of party work has therefore, mostly unavoidably, 
been handed over to the circle drawing office for completion. With 
the earlier start  in field work this ensuing field season, however, 
there should be no excuse for a repet'ition of this next year. 

BURMA CIRCLE (~'ih Index map No. 1). 

Lt.-Col. C. P. Gunter, O.B.E. ,  R.E., to 24th Mnrch 1924. 
Lt.-Col. E. T. Rich, C.I.E., R.E., from 25th March to 4th August 1921. 
Lt.-Col. R. H. Phillimoro, D.S.O., R.E., from 5th Auguet 1924, 

30. No. 10 Party.-This party surveyed an area of 4,389 
PERSONNEL. square miles on the half-inch, one- 

Class  I O ~ ~ C C ~ S .  inch, two-inch and four-inch ecales 
Capbin 0. Slater, M.C.,  It.E., in chargo to 

1st April 1024. in the Akyab, Kyaukpyu and 
Captain G. Lennox, I.A., in charge from 2nd 

April 19%. Sand0wa.y districts of Lower Burma 
Class II 0jYce1.s. 

MT. S .  S .  MCA'P. Fielding. and in the Minbu and Thayetmyo 
,, P .  J. Grice. 

Cuptain F. E. H .  Calvert. districts of Upper Burma. 
Upper S~ibordinate Sev~lice. An area of 2,897 square milee 

4 Omcers. . 
Lower Subordi~iatc Service. was triangulated for topographical 

ao Burveyors, etc. surveys in the same districts of 

Lower Burma. 

The nature of the country surveyed varies very coneider- 
ably. Inland the area is hilly and well wooded and rises to 5,700 feet 
in the Arakan Yoma Range. The coast is highly cultivated and inter- 
sected by many tidal creeks. The hill ridges, which mainly run north 
and south, form in the sea area nunlerous wooded islands ueually fringed 
with mangrove swamps. Nearly all communication in the coautal area 
ie by water and in the hills by pathe. 
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The pnrt,y suffered considerably from depredations by tigers; one 
surveyor, one khalnsi and one coolie were killed. 

31. No. 11 Party.-Survey operations were continued in Lower 
~'ERSONSEL. Burma, in the Amherst district,. 

Clnrs I Ojficer. 
Mr. J .  0 .  tireifi, in charge. The total area surveyed on all scales 

C ' ~ , I S S  II ~ ~ c e r s .  was 2,451 square miles, made up of 
Nr. P. S i n ~ ~ ~ . o r l .  
,, Q. E. I : .  Cooper. 1,306 square miles original and 999 
,, A. V. Dickson. square miles supplementary surveys, 

Upper Stc!lordtnate Servrce. 
3 OEicers. on the one-inch scale; 130 square 

Lo7cw Snbordinnte Sertrica. 
2; Surveyore, C ~ C .  miles on the two-indl scale, and 

16 square miles on the four-inch scale, of Reserved Forests. In  addition 
an area of 2,605 scluare miles of supplementary and original triangula- 
tion was done, and 97 linear miles of traversing run, to supply data for 
current detilil survey, and for next season's programme. 

The courltry surveyed comprised part of the Dawna mountains, 
parts of the Thaungyin and Haungtharaw valleys, the nort,hern portion 
of the Ataran valley, and the island of Bi lugun lying off the town of 
Moul~nein, which was included in the area surveyed, Except for the 
fertile plains OF Eilugyun isla,nd ancl those lying along the banks of the 
Ataran river, the country surveyed is hilly, furrowed by numerous streams 
and watercoul-see, and densely wooded, the moan elevation ranging 
between sea level and 5,000 feet, Mulayit, t,he highest peak on the Dawna 
range, being 6,822 feet high. The higher elevation3 are steep and 
precipitous ntld covered with dense evergreen forest, but in tho low hills 
and spread out undulating valleys, the character of the jungle changes 
to a mixed fcrest of evergreen and deciduous trees and bamboo, with a 
heavy undergrowth of tall grass and scrub, and low lying forest swamps 
subject to nnnual floods. Part of the survey followed the Siamese Frontier. 

32. No. 18 Party (Aero-Photo).-From tho 1st October 
PERSOWSEL. 1923 the magnetic work and records . - 

Clnst: I O f i r r r r .  of this party were taken over by 
hlajor C. t i .  Lewiq. R.E., in elmrge from 

8th October 1 ~ 3 .  the I)irector, Geodetic Branch, and 
Mr. E. C .  J. Honcl, V.L)., in charge to 
7th October 1923. the party was reconstituted under its 

Class II  Oficers. present designation in order to take 
Mr. L. William, 3I.B.E. 
,, N. R. r\lazum&r. up aerial survey of the Irrawaddy 

Upper Stnbordinntc rServace. Delta forests. 
a Officere. Approximately 1,440 quare  miles 

Lutuev Subordrrrate 8en'ice. 
1 hiagnetic observer. 
6 Computers, etc. 

were surveyed by t h i ~  method 
on the three-inch scale in the 
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Myaungmya and Pyapon districts of Lower Burma. The air-photo- 
graphy was carried out by Mr. R .  C. Kemp, in contract with the Govern- 
ment of Burma ; the fixing of ground control points, the conlpilation of 
the mosaics and fair-mapping were carried out  by this party. The 
survey was undertaken a t  the instance of the Fore~it Department which 
has borne 85 per cent'. of the cost. 

The type of country, consisting of densely .wooded alluvial plains, 
intersected by tidal creeks, was particularly suited to  survey from the 
air. (See also Section 11, page 21). 

33. No. 2 1  (Burma Forest) Party.-The work done by t'his 
PERSONXEL. party is included in that shown 

Class  I OQico.. under Forest Surveys, Burma Circle, 
Mr. H.  W. Biggie, in charge. 

pages 20 to  22. 
Class I1 Ofliccrs. 

Lieut. L. B. Fitz-Gibbou. The area over which operations 
Mr. T. E'. Kitchen. extended consists of densely wooded 
,, H. N. Critchell. 

hills and plains. 
U p p w  Suboldinate  Service. 

3 O5cera. 
Loioer St~bo~. i l innte  Sei.z'ice. 

38 Surveyors, ctc. 

34. Reccss TVork.-The sheets to be drawn by the part,ics of 
thc Burma Circle during the recess season numbered seventy including 
fortby-eight special foreet sheets. Besides these there were three one- 
inch an3 three special forest sheets in arrears from the previous ye:lr's 
drawing which have now been completed. Xone of the she( ts  surveyed 
during the year had been received in the circle ofice by the 30th 
Septeinbcr. They will probably all be seilt for publication before the 
beginning of next recess season. 
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11.-FOREST SURVEYS. 

35. Details of the topographical surveys of reserved forests 
executed by field parties of the Survey of India for the year 
are given below. In  the majority of cases, the surveys were 
carried out on the one-inch scale, but in special- cases the four-inch, 
two-inch and half-inch scales were uaed. An area of a little over one 
thousand square miles was surveyed by aerial photography and mapped 
on the three-inch scale. Boundary surveys were made where necessary, 
and plots will be prepared as required. 

NORTHERN C I R C L E .  

36. United Provinces. Western Forest Circle.-In 
the Biind~ Forest Division, a portion of the reserved forest areas for 
which four-inch sheets already exist, was revised on the half-inch scale 
in the couree of the topographical surveys. 

SOUTHERN CIRCLE. 

37. Central Provinces. Southern Forest Circle.-In the 
Balaghrit Forest Division, an area of 1.14 square miles was surveyed 
on the one-inch scale in the newly afforested extensions to the 
Chawarpani, SonBw~ni and Nawegaon reserved forests. 

38. Madras. I1 and I11 Forest Circles.-In the Ananta- 
pur, North Cuddupah und West Cuddapnh Forest Divisions, areas of 
135.88 square miles and 172.74 square miles of reserved foreete were 
eurveyed on the one-inch and half-inch scales respectively. 

EASTERN CIRCLE. 

38. Aseam. Eastern Forest Circle.-In the S u d i y ~  
Forest Division, an area of 132 square miles was surveyed on the 
one-inch ecale in the Sengajan and Depi Raya reserved forests. 

BURMA CIRCLE. 

QO. Burma. Hlaing Forest Circle.-In the Insein Foreet 
Divieaon, 50 linear milee of boundaries of the Mahuyta Reserve were 
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surveyed on the two-inch scale for adjustment with the old 
two-inch surveys of 1899-1902, which will be redrawn and published 
on the same scale with boundaries added. 

Delta Forest Circle.-In the Henzatla-Ma-ubin Forest Divi- 
sion, an area of 350.1 square miles was surveyed on the two-inch 
acale in the Padaw, Sinthe, Shwethanin, Kyangin, Yenandaung, 
Kaingtha, Myinwadaung and Extensions, South Myanaung and 
Extension and North Myanaung Reserves. I n  addition, an area of 
98-4 square miles of unclassed forest land and cultivation was surveyed 
on the same scale to show the main approaches to these reserves, and 
15 small exclusions scattered over the reserves were surveyed on the 
eight-inch and four-inch scales. 

I n  the Bassein Forest Division, an area of 194 square miles in 
the Myittaya, Sinma and Sin-hmon Reserves was surveyed on the 
two-inch scale, and an area of 50.2 square miles of unclassed forest and 
cultivated land lying between the Sinma and Sin-hmon Reserves and 
the sea coast, was surveyed on the same scale. 13 small exclusions in 
the Sinma and Sin-hmon Reserves were also surveyed on the sixteen- 
inch and twenty-inch scales. 

I n  the Delta Forest Division., the undermentioned reserved forest 
areas were surveyed by aerial photography :- 

Name of Reserve. 

Lebynuk ... 
Kyagan Kwinbank 
Kakayan ... 
Pyinal~n ... 
Lebtitkwe ... 
Kalayaik & Extension 
Nyinaung ... 
Kedonkani ... 
Meinmnhla ... 
Pyindaye ... 

Area iu square 
miles. 

4 2 
112 
113 
165 
2 1 
3 7 
2 7 

234 
63 

302 

Total ... 1,106 

As photography was found l~nsuitable for the complete survey of 
the Lebyauk Reserve, which consists of low undulating hills, a considerable 
amount of supplementary work will be required on the ground. 

The Pyindaye Re~erve,  aurveyed by the Land Records Department 
in 1919-20 on the four-inch scale, was revi8ed by air-photography. 
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Rectified mosaics of all the above reserves were compiled in 
Maymyo, n.nd the fair-mapping on the three-inch scale, in twenty-eight 
sheets, is in hand. 

In  the ~Vor t l~  Arnknn Forest Division, an area of 5.63 square miles 
of Block No. 1 of the Bandula Reserve was surveyed on the four-inch 
scale, and an area of 7.29 square miles of Blocks Nos. 2, 3, 4 and 5 
of the same reserve was surveyed on the one-inch scale. 

I n  the South Aralcn?~ Forest Division, an area of 23-5 square miles 
in the Kunchaung Reserve was surveyed on the two-inch scale. 

Sittang Forest Circle.-In the Soz~th Pegu Forest Division, 

an area of 4 square miles was surveyed on the four-inch scale in the 
Pyinbongyi Extension, now one of the component blocks of the Salu 

Reacrve, and an area of 2 square miles of the Shanywagyi Block of 
the same reserve was surveyed on the two-inch scale. I n  -addition 
92.8 linear miles of the boundaries of the Aungmya, Kalein and Talaingma 
Reserves, and the Aseilttaung and Shanywagyi Blocks of the Salu Reserve 
were surveyed on the two-inch scale for adjustment with the old two-inch 
surveys of 1899-1902, which will be redrawn and published on the 
same scale with boundaries added. 

Tenasserim Forest Circle.-In the Thaungyin Forest Division, 
an area of 5.70 square miles of the Mekane, Kyaukket and Mepele- 
Thaungyin Extensions was s u r ~ e y e d  on the four-inch scale, and 30.5 
linear miles of the b0undarie.q of the Taok and Ta-u-ke Reserves were 
surveyed on the same scale. I n  addition 45 linear miles of new roads 
in the Mepele-Thaungyin, Mekano and Kyaukket Reserves were surveyed 
on the four-inch scale in the course of one-inch topographical opera- 
tions for incorporation in the 011-1 four-inch forest sheets. 

I n  the Ataran Forest Division, an area of 9-77 square milee 
comprising Gwingyi Extension 111, and part of Megwa Extension I1 

was surveyed on the four-inch scale, and an area of 130.15 square 
of the Dali Reserve was surveyed on the two-inch scale. 

Northern Forest Circle.-In the Kath6 Forest Division, an 
area of 75.5 scluare miles, including 2.5 square n~iles of unclassed forest 
Inndl ~ 3 9  surveyed on the two-inch scale in the Mezabya Reserve. 

Chindwin Forest Circle.-In the ~Ii'inbu Forest Division, an 

area oE 115.14 square miles comprising portion of Mon Reserve and 
Man Extension I ,  was surveyed on the half-inch scale. 
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111.-CANTONMENT AND LARGE SCALE SURVEYS. 

41. No. 20 Party.-During the year the party completed the 

PERSONNEL. survey of Chalrl~15, Pathiinkot and 
Class IO.ficer. I i o l ~ a t  cantonments on the 16-inch 

hlr. C. E. C. French, in chsrgo. scale, and Mona and Sargoda on 
Upper Subordinate Scrrice. 

1 0Bicer. 
the 6-inch scale. The baziir area 

 LOW^^ S ~ ~ b o r d i ? ~ n t c  Serzlicc. of KohBt cantonment was also 
31 Surveyors, ctc. surveyed on the 64-inch scale. 

The survey of Rfontgomery was abandoned by order of the 

General Officer Comma.ncling, Ferozepore, as it ceased to exist as a 

cantonment on the 1st October 1924. 

200.55 linear miles of traversing and 60.93 linear miles of levelling 

were completed a t  a cost of Rs. 31.66 and Rs. 19.11 per linear 

mile respectively. 

The fair-drawings of Madras Military Lands, Wellington, 

Ahrnacl~biid and the bazars of DeolBli and A h r n a d ~ b ~ d  have been 

completed and submitted for publication. 

The out-turn and cost-rates of the various surveys are as 

follows :- 

Sixteen-inch original, 3,731.00 acres @ Rs. 1.32 per acre. 

Sixteen-inch revision, 2,336.00 acres @ Rs. 1.82 per-acre. 

Sixty-four-inch revision, 6.04 a,cres @ Rs. 47.67 per acre. 

Six-inch original 35.00 square miles @ Rs. 213.84 per square mile. 

The total areas fsir-mapped with cost-rates are as follows:- 

11,844-00 acres on the sixteen-inch scale @ Re. 0.99 per acre. 

3,635.00 acres on the twelve-inch scale @ Re. 0.51 per acre. 

140.00 acres on the sixty-four-inch scale @ Rs. 18.93 per acre. 

66.00 acres on the forty-eight-inch scale @ Rs. 13.95 per acre. 
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Alphabetical List of Cantonments and Military Stations surveyed 
and published up to the end of 1923-24. 

(1) Agar Cantonment. 
(2) AurangBbHd do. 
(3) Ahmadnagar do. 
(4) Ahmadibsd do. 
(5) Bakloh do. 
(6) Beltin or Thath (Dalhoueie) 

Cemp Area. 
(7) Bannu Cantonment. 
(8) Bellary do. 

(9) Bangalore Civil & Military Station. 
(10) Chaman Cantonment. 
(11) Chitrd Station. . 
(12) Cannanore Cantonment. 
(13) Dehra Diin do. 
(14) Deoli do. 
(16) Drazinda Out Post. 
(16) Drosh Cantonment. 
(17) Delhi New do. 
(18) Deoldi & neighbourhood (6-inch). 
(19) Erinpura Cantonment. 
(20) Fort Lockhart. 
(21) Ghairat Station. 
(22) Guna Cantonment. 
(28) Hangu do. 
(24) Hiipur (BBbtigarh) Remount 

DepBt. 
(25) Hostir Remount DepBt. 
(26) Jandola Out Post. 
(27) Jatta do. 
(28) Jhclum Cantonment. 
(29) Jullundnr do. 
(80) Jhgnei do. 

(31) Riilka Cantonment. 
(32) Kamptee do. 
(33) Rarechi Port Trust (Manors). 
(34) Landour Cantonment. 
(35) Meerut do. 
(36) Madras Distriot Military Lande. 
(37) Nasiriibiid Cantonment. 
(38) Nimach do. 
(39) Peshiwar do. 
(40) Palliivaram do. 
(41) Poonamallee do. 
(42) Quetta do. 
(43) Quetta Fort. 
(44) Quetta Civil Station. 
(45) RBjkot Cantonment. 
(46) Rimalpindi do. 
(47) Sahiiranpur Remount Dep6t. 
(48) Saniiwar Cantonment. 
(49) Saugor do. 
(50) Siiilkot do. 
(51) Simla Indian Infantry Lines. 
(52) Sitiibaldi Fort (Niigpur). 
(53) Saint Thomas's Mount Cantt. 
(54) Secunderabzd & Boliirum Cantt. 
(55) Thal Cantonment. 
(56) Topa do. 
(67) Velichi Military Lande. 
(68) West Hill Cantonment. 
(69) Wellington do. 
(60) Ziim Out Poet. 
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1V.-GEODETIC BRANCH. 

/ Lt . -Colon t~ l  H. I IcC.  Cowie. R.E.. u n t o  30th Blarth 1924. 

DIREOTOR 1 Ur. J. dc(:m:~ff H u n t c r ,  11.k.. SC.D:, F. Inst.P., from 31st l f m r h  t o  
27th A p l ~ l  1924. 

Lt.-Colonel R. H. Thomas,  D S.O., R.F.., f rom 28th Apri l  1024. 

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

42. No. 13 Party.-Astronomical Lati tudes.-This party 
PERSOSNEL. was employed on latitude operations, 

class  I Oficer. the old Zenith telescope No. 1 by 
nIajor C.  11. Thompson, I.A.,  in clisrge. Messrs. Troughton and Simms on its 

L O I L ~ ~  S~tbordtilnte Serrice. wooden stand being used throughout 
3 Computers, otc. for the observations. Latitudes 

were observed a t  4 stations in Bihiir and O r i ~ s a  and 9 in the United 
Provinces. The stations in Bihiir and Orissa lay along the B. & N. W. 
Railway to  the north-east and south-east of Gorakhpur. Those in the 
United Provinces lay along the B. & N. W. Railway and 0. & R. 
Railway north oE Gorakhpur and along the line Gorakhpur-Bennres- 
Partiibgarh-Ajodhyii (Lakarninndi Gl~ii t) .  

The results oE the observations are given in t l ~ e  following table :- 

I Height I I,oll,it,l,,e, 1 G c o d e h i c ~ ~ i t ~ i d e .  a 4 2 ~ ~ ~ ~ 2 ~ 1  Station. 1 Fret. 
A 

-. -- - i -- 

I i , I ,  , ,  

Shtihpnr ... 4237 1 24 42. i3f .061 +U3G 

Sinsrin ... 12.65 1 46 6'27*.082 - 6., 

Siktn . . . 

1liimnn.gar . . . 

hIathia ... 

ltajnlmri . .. 

S a l ~ n l ~ a r s a  . .. 

13n11inpnr ... 

Keun~un . .. 

Rnmspn1.a ... 

Sirmnm . . .  

n i ~ n n l  . . . 

Kopn . .  . 

A positive value of A-G denotes a southerly at,traction of the plumb- 
line. 

267 

334 

2Gi 

316 

267 

270 

366 

3C8 

312 

365 

-12.07 

-13.66 

-10.27 

- 0.92 

- 9.97 

+ 7.78 

+ 9.iG 

+ 8.14 

+ 9.88 

+ 6.38 

- 2'50 

84 10 64.66 27 I 4 l h l  

31-51 19 36.56 27 9 4.09 

1 31.9i+ 098  

8 150.43f '102 I 
61.10f  .OM 

64 2.12 f ,067 

11 16.3Gf '086 

15 16.6Of ' U i G  

13.36f '056 

46 3.23f '069 

16 33.74f '0% 

40 42.76 f '069 

1.2.4f-U63 

X? 51 32.13 i 2; 8 4.37 

&3 16 35.49 I %li 64 3'04 
S3 21 1 8  ; 2 i  11 2G.33 

I 
83 23 2.28 

3 23 61.38 

82 h 40,ciS 

FIS 7 30.01 

82 20 6 4.43 

26 15 7.72 

26 43 3 . 6 2 4 3  

26 4 1  66.09 

26 I(i 23.N 

26 40 37.38 

$2 12 Iq.22 / 27 7 3.74 
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The topographico.1 effects attributable t o  visible masses have been 

estimated from maps and the Hayford deflections deduced therefrom on 

the hypothesis of a uniform isostatic compensation at a depth of 113.7 

kilometres. The following table shows the residuals for the above 

stations unexplained by the Hayford hypothesis :- 

Beniapar 4- 7.78 I 
-57'92 I - 1'12 1 4- 8'90 

Station. 

Sinaria . . . 
Kope ... 
Itajabari ... 

I t  will be seen from the above table that on the Gnngetic plain, on 
which the observations were taken this so;~son, the Hayforrl residuals 
increase nearly steailily from north to south, v i z  :-F~-om - 6.48 to + 10.65. 
The Hayford theory, though reclncing the large negative estirnatetl topo- 
graphical deflections to srnaller negative values, does not account for the 
actual negative values obtained in the nott l~ern portio~l (n l~ou t  one- 
quarter ), nor explain the positive values which appear in the southcrn 
portion (ahout three-qnarters) of the Uangetic $:bin. 

RHmnegsr . . . 1 -1A6 1 -8A6 1 - 7'18 1 - 6'48 

Hayford 
Deflection. 

An exsrr~ination of the change of deflections points to the fact that 
aa we proceed from the north to the south of the aangetic plain, the 

Unexplained 
Residual or 
Observed- 
Hayford 

Deflection. 

Observed Astro. 
Deflection. 

- 6'28 

- 2'50 
- 0'92 

Estimated 
ToPo. 

Deflection, 

-83'20 

-66'29 

-70'19 

- 5'57 
- 2'59 

- 3'05 

- 0'71 

+ 0'09 
+ 2'13 
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latitude stations come more vertically above the " hidden chain " or 
sub-surface excess of density, referred to in Professional Paper 5, which 

falls in the neighbourhood of latitude 22" in this area. 

The Himclayan attraction would appear to  emanate from a greater 

depth and nlaterial of lesser density, and the attraction of the "hidden 
chain" would appear to emanate from a lesser depth and denser materid 

than can be accounted for on the Hayford hypothesis. 

43. No. 14 Party.--Pendulum Observations.-This party 

PERSOHHEL. made pendulum observations a t  11 
C Z I I ~ S  I 0 .8ce1.s .  stations extending from Pilibhit 

hlajor W. E. I'crry, hI.C., R.E., in charge 
up to  14th October lY23. (U. P.) to RIotihiiri (Bihiir). The 

hiajor H. J. Conchmau, D.S.O., Al.C., table annexed gives the results of X.E.. iu cl~arr?e from 16th to 22ud 
Octoter 1923. - tlie obeervations. These observa- 

Captn.ili E. A. Glcuuie, D.S.O., R.E., 
iu charge fro111 ?3rd October 1923. tions complete the examination of 

C ~ O R S  II  OFcers. the Gangetic plain between the 
AIr. Ra j  Ballnclur hlathur, B.A. 

Lowc*r Stcbordrnotc ,Service. 
meridians of 78" and 85" and show 

3 Computers, kc. that the two small belts of high 
density predicted from 1912-13 results are non-existent. There ap- 
pears to be a simple trough of low density, deepest a t  the foot of 
the Hiluiilayas and rising gradually right across the plain to  the 

"hidden chain " without any intervening belts of higher density. 
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Major 0.  hl. Tllo~~lpson, I . A . ,  in chargo up 
to 7th October 1923. 

hlr. Hnnnrnsn I'mai~d. R;ri S:tl~ib, in 
charge from St11 Octol~cr 1!)3 to  16th J111y 1'3'2-1. 

hl:~jor W. k;. Perry, AI.(:., T l  .l':., in  cllarge 
from 17th Jnly to l'l.t,li August 1'3'2.1. 

Capt:~io 0. Slater, I\I.C., lt.E., in c1~~rg.e 
from 15th August 19%. 

Loicqrr Strbo~.dinrltc Scrvice. 
3 Con~putcrs, etc. 

angu1ation.-No field operations 

were carried out by this party 

(luring the year under report, the 

personnel being employed a t  the 

Head Quarter Offices of the 

Gcodctic Branch, Survey of India. 

PERSONNEI,. 45. No. 16 Party.-Tidal 
Clnrs I OQiccr. 

Dr. J .  deGraaff Hunter, h I . h . ,  Sc.D., 
Operations.-Ticlal registrations 

F. Inst. P., i n  cl~nge. were c:~rried out by means of self 
Clnss I I  O f i c e r .  

regibtcriug tide-gauges during the Mr. D. H. Luss. 
Lower  Sttbordinate Service. year under report at tho following 

10 Computers, etc. stations :- 

REMARKS. 

I 

Stations. 
Date of 

closing of 
observations. 

Dntc of 
co~i~incncement  
of observations. 

Aden ... 
KarZichi ... 
Bombay (Apollo 

Randar). 

Boll~bay ( Prince's 
Dock ), 

Mndras "' 

N u ~ n b e r  of 
years of 
observa- 

tions. 
-- 

I 

1879 ... Still worliing 
f 1866 ... 1 1880 
(1881 ... / Still rvurliing 43 ':'With n EI~IILII tide- 

gauge. 
1878 

.'. I 9 3  46 

I Observations are 
bcing continu- 

1888 3 6 cd solely for 
the purposes of 

i the Port Trust. 
(1880 1890 1 1 0 \ 3 9  I ~ c s t n r l c d  Still working i 29 

ICidderporc I* 43  

Rangoot~ ... . i 44 I 
... idbe i t i  I,, I 

lioulnicin . . . l<cst,lu.ted 1909 SLill ivorliing 1 16  
... 1903 ) 2 ) 

l3x34cin ~ 3 ~ ~ ~ f i )  1 i a c s ~ a r ~ c ~  1923 , still , , . o~ i l l ,  1 j 1 Obsrrntio~ls irn-c 
I I restarted on I I I 

i 
I 28th Noverliber 
I 1923. 

Port Blair ... 1 1880 ... i 44 I 
... 8 1 $7  

Hasrn,h s t i l  , v ~ r ~ i i l l g  I )  19  I O b ~ e r v a t i o l l s  
taken on a 

I lidc-polc. 

I I 11. R e g i s t r a t i o n s  
1 lake11 on an  

i i autolnatir tide 
! , recorder. .-_\ - _  - -- I 



30 WORK OF FIZLD PARTIES, kc.-GEODETIC BRANCH. 

I n  addition t o  the above, the readings of the actual times and 
heights of high and lolv-water a t  Bhaunagar, Chittagong and Akyab 

were continued under tlie orders of the Port Officers concerned, who 

Eomarded these results lnontllly to this olfice. 

Since the 2nd November 1983, the Port Director, Basrah has been 
forwarding the  weekly charts of the tidal curves that are being registered on 

the automatic tide recorder a t  Margil, and this is still being continued. 

The observations for the year comruencing 1st January 1923 were re- 
duced by the method of harmonic analysis ancl the constants thus deduced 

were used in the computation of data for the Basrah tide-tables for 1925. 

1'11,~ t i t le  p r e t l i c t i o ~ ~ s  for the 1925 tide-tables for Basrah as also 

for the Indian ports, were carried out with tlie aid of the tide-predicting 

machine a t  Dehra Dun. The printing and publication of these tide- 

tables were carried out in the office of the Director of the Geodetic 
Branch, Survey of India, Dellra Dan, and the despatch of the same is 

expected to be completecl by about the encl of October 1924. 
Advance copies, in manuscript form, of the tide-tables for 1925 

of the following ports :-Suez, Aden, Bushire, Kariichi, Bombay, Madras, 

Chittagong. Jlergui, Dubliit (Slgar I~!~ in l l ) ,  Dia~rlond Harbour, Kidder- 
pore, Elephant Point, Ehaunagar, C O ~ O U I ~ O ,  Rangoon, Marmagao and 

Trincomalee were prepared and despatclied to the Hydrographer to the 
Admiralty by the encl of May 1924. Similarly, for the Hooghly river, 

to the Deputy Conservator of the Port of Calcutta and to  Messrs. Thomas 
cook  & Son in addition. Advance copies in manuscript form of the tidal 

predictions for the Hooghly river for the months of February, March and 
April 1926 were prepared ancl despatched to the Port Officer, Calcutta. 

Ti,.lnl registrct t io~ns a t  the ten observatories still working have been 
carried out satisfactorily, and will be continued during the coming 

pear. During the past year the followin,a observatories were in- 

spected :--Port Blair, Rangoon and Ki(1clerporc. I n  adtlition, 3 new 
title-gauge was installer1 a t  Eassein an11 tidal registrations were restarted 

nt this station after the lapge of 21 years, and will be continue~l till satis- 

factory data i~ obtainell on which the future pre~lictions for RaAsein can be 
baserl, and which, i t  is hopecl, will enable more accurate predictions 

being made. 
The fo l lo~r j i vg  table shows the annual and tlecadal percentages 

of errore in the pre(licte11 times nrlrl 11eigIlt~ O F  high and low-water 
s t  the eight s tn t ion~ where observation:+ have 1,een taken on ~ e l r  
registering title-girnge~, rrorn which it will br: gecn that the predictions 
for 192il were as accurate nq those carrier1 out in the pad, under the 
direction O F  the National Physical Laboratory, Teddington. 
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PERCENTAGE OF ERRORS I N  PREDICTED TIMES AND HEIGHTS. 

Tide-predict.~ng machine.-The height curves and time charts 

for the 192.5 tide-tables were completed on the machine by about 

the end of January 1924. The height curves and time charts for the 

1926 tide-tables are in hand a t  present and will, it is hoped, be completed 

before the end of October 1924. 

Electrical re gist ratio?^ of I~eight of water nt  a ~ y  time in t idal  
prccliction.-A device was introduced by Dr. deGraaff Hunter, which 
was fitted to the tide-predicting machine designed by Lord Kelvin and 

Mr. Etlwnrd Roberts, which is now employed by the Survey of India a t  
Dehra Dan, to recortl electrically on a chronograph the tiines at which 

successive prescribecl lleights of water are rcached. Tlie device may be 

found useful on otlicr ~nncllincs where vertical lriotion is  recorded against 

time or  other abscissce. 

A full explnnntion and an illustration of this device is contained in 

t l ~ c  Journal o l  Scientitic Instrninent~1, Vol. I, No. 8, May 19.74. Copies 

the chnrt, reco~.tlin,n t,he heights and t i~nes  of l~iglr :mcl low-water a t  

Bornh:~y for 1925 can he ol)t;~inetl from tllc Secretary, tho Institute of 

Physics, 10, Essex Street, W. C. 2. 

The tidal predictions for  1926 for the 40 Indian ports are being run 

on the tide-predicting machine, using thc above device. 

ye,,. 

of range a t  of range at 
of 

P nc t~~nls .  ~ c t u a l s .  nctuals. actunls. _ 
q~rings.  

-. 

6 77 79 96 97 98 98 3 75 67 71 55 92 84 
6 82 82 98 98 96 96 3 76 66 73 67 94 92 
6 81  82 96 97 96 99 3 81 68 73 62 98 87 

1917 6 75 72 96 98 96 97 3 78 65 69 64 92 88 
6 83 82 97 97 97 96 3 76 68 66 65 90 89 

. '  1922 
1923 

-- -- 

AT RIVERAIN STATIONS. AT OPEN COAST BTATIONS. 

0 . - 
(d 

;3 - 
0 

,!j 
.2 
2 
2 
Y, 

IN TIME. 

Within 
15 

minutes 

IN HEIGHT. IN TIME. - 
IVithin 

15 
minutes 

Within 
- 

inches 

IN HEIGHT. 

i', 
of mean '''thin 

8 inches 

Within ,I, 

of men,n 
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46. No. 17 Party.-Levelling.-Five detachments, three 
single, one double, one special, and a tertiary levelling group were 
employed in the operations summarised below :- 

( a )  Itt the P t~n jub .  from Jhang to  Multiin and from 
PEKSOYYEL.  

Clnss  I Oficer. 
Bahiiwalpur to KhSinpur. 

Major A. H. Grnyll, 1 . b  , in charge. ( b )  In Bombay, from Nakhtriina 
C1n.s I I  0,firera. Motii to Viramgsm, via Rgjkot. 

Mr. R .  N Maziundi~r 
,, o N .  Poshong (c)  191 Ri jpz~tana ,  from Miirwiir 
,, J I ~ X  Lnl S ~ I ~ A I .  Piili to  Govardhanlii, via Barmer 

Upper Sicbordi~lnte Sc~.cice. 
7 Officers. and Jaisalmer. 

Lo~uer Sttboi.di~~nte Serr~ce .  These three lines form part of 
27 Computers, k c .  
64 purely tenlporary Levellers. the new level net of India. 

( d )  In. Br~rnzn, for the Public Works Department 
(Irrigation).- 

( 1 )  from Kyaukse to RIinzn 
( 3 )  ,, Ywakainggyi to Amarapura 
(3) ,, Yewe to Meiktila. 
(4) ,, Kyaukse to Mandalay 

(5) ,, Kyauktaga to  Myitkyo 
(6) ,, Dalanun to  Pazunmyaung 
(7)  ,, Moulmein to Pa-an 
(8) ,, Moulmein to Wekali 
(0) ,, Bnhukon t o  Kawlnyatkyi 

(10) ,, NyaungLinzeik to Natchaung. 
( e )  In  B o m h r ~ ~ ,  (special cletachment), gravity survey near 

Khnirpur Mirs. 

( f )  In the Punjnb, for the Sutlej Valley Irrigation project, 
an extension of the "te~.t iary" levelling net work 
in the Milltiin, Montgomery and Lahore districts, 
anrl in the Enhiiwalpur State. 

The party completer1 000 miles of pri~nnry, 6.59 miles of secontlary 

and 31,8(iTi miles of tertiary levelling; the greater part of the work 

being done for Local (.;overnments (ijillc par;x. 71). 
47. No. 19 Party.-Base Line Opera t ions . -No  comparator 

~ ' E R S O S S R L .  or base line work was undertaken 
Clnsn I 0firer.s.  

Cnptnirl I I .  E. I l n o r n ~ .  3I.C.. R . R . ,  by this pn,l.ty during the year 
in c h a y c  t ~ )  'Llst Octolmrr !!W. 

Lt..C:i,\nn~,l 11. Xrcc. C I I W I ~ .  H.E., under report, the personnel being 
iu rllarpr I'rr~lrr 2211tl Oct(~lrc!r 192.7 to 31pt 
Marr11 I!P:-I. employe(1 at the Head Quarter 

Dr. J .  ~l~?(.:r;~nff ITl~ntcr, Sc.  D., hl.t\., 
F. I n a t .  I ] . ,  ill chnme frn111 1 ~ t  to 11th Offices of the  Geodetic Branch, 
April l!P!4. 

Cuptnin O. SIatcr, hI . ( ; . ,  I t . K . ,  in charge sllrvey 01 India. 
f n ~ m  12th April 1E4. 

Lotr.cr R~shorrlinnfe Scrt'ice. 
1 Magnetic Obeerver. 
1 Yurveynr, 



PART 3.-OFFICE WORK, 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE ( v i d e  Index ni:tps a t  end).  

(Lt.-Col. A. A.  McHarg, D .S .O. ,  R.E., up to 19t,h December 1923. 
Lt..Col. hl.O'C. T a ~ ~ d y .  D .S .O. ,  O.R.E., R.E.,  from 19th Deceniber 1933 t o  26tli 1 February 1921. I Lt.-Col. F. F .  Hunter, D.S.O., I.*., from 26th Febnlnry to 30th Llrrch 1924. 
I Col. H.  Wood, R.E., from 31at. March 192.1. 

48. Brief reports of tlie work carried out during tlie year 

PERSONNEL. under review in the six offices administered 

C Z ~ S S  I I  Ofice,.. by the Map Publication Offlce are given in 
Mr. Prama&mnjall Ray, R.R. paras. 50 to 51, 64, 73 and 74. 

49. The classes of maps for the publicntion of whicli the Head 

Quarter Offices are responsible are as lollow~s :- 

( a )  Topogr:~phical maps on tlie onc-inch ~ ~ a l e .  

( b )  Topographical maps on tlle lialf-inch scde. 

( c )  Topogruphic;~l niaps ou tile quarter-inch scale. 

( (i) Geographical nlaps on the 1:2,000,000 ~ c a l e  
(about 1 inch = 16 nriles). 

(ii) La, Carte 1nternat~iona.le du Monde on thc 
1:1,000,000 (about 1 i l~ch == 16 miles). 

( e )  Geographical maps on the 1:2,000,000 scale (about 
1 inch = 32 miles). 

(f) General ma,pa on the same and smaller scales. 

( )  Special maps. 

The progress lr~ade in the  publication of each of these classes is 

detailed below :- 

(a) Topographical maps on the one-inch scale.- Iluring 
the year 187 modern sl~eets have been puljlished. The General Staff 
have now decided to  treat this srries as the t:lctical innp of India, in plnce 

of the half-inch series. 
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Index L ~ R P  NO. 2 a t  the en11 of this report shows the progress 

made in the publication of the lnodern one-inch public sheets, and 

the following table gives the output of these sheets since the 

modern topographical surveys were begun :- 

In addition 3 one-inch sheets have been pnblinhed on t,bo 2-inch scale. 

t Excluding 322 sheets of the Rurmn Circle. 
Including 322 sheets put)lished in 1906-23. 

UMBER O F  ONE-INCH SHEETS PUBLISHED. 
Years of publication. L orthern Southern Eastern Burma, 

JvCircr. 1 Circle. I Circle. I circle. I Totals 

I n  addition to  the above, preliminary editions (in colours) of 20 

one-inch sheets, prepared from modern revenue surveys, have been 

published during the year pending their topographical revision. One 

provieionsl issue of a one-inch ~ h e e t  has aleo been published during 

the  year. 

27 modern one-inch, 11 preliminary editions, 1 provisional issue of 

one-inch, and 60 old style one-inch sheets have been reprinted during 

the year. 

( b )  Topographical maps on the half-inch scale.-Jndcx 

map No. 3 at  the end of this report shows the progress made in the 

publication of the modern half-inch public sheets. This series, which 

was commenced in 1914, is no longer treated as the tactical map of India. 

Most of the sheets publi~hecl up to date are reductions from the one- 

inch map, but others are from direct half-inch surveys. 

1906-15 . . .  ... . 
1915-16 ... ... ... 
1916-17 ... ... . . .  
1917-18 ... ... 
1918-19 ... ... ... 
1919-20 ... ... ... 
1920-21 ... . . .  ... 
1921-22 ... ... ... 
1922-23 . . ... ... 
iga3-a4 ... . . .  ... 

... Total published 
Probable number of one-inch sheets which 

will not be pr~blished owing to the area 
covered by them being included in the 
programme for survey and publication 
on the helf-inch scale ... 

Approximate number remaining for 
publicstion . 

358 
50 

518 
65 
23 
18 
32 
15 
15 
20 
32 
62' 

Approximate number of public one-inch / 
sheets in India . . .  2,152 

" '  I 

314 
(i 9 
40 
12 
19 
37 
11 
46 
38 
71 

$1 

2,029 952 1,055 6,216 

--- 

1,190 
204 

65 
43 
57 

104 
45 
95 
88 
187 

2,098 

1,948 
pp 

2,172 

6 

920 -- 

911 

- 421 

19 
29 
18 

39 
P 

t 26-1 

378 - 
420 

657 I 

-. 564 

808 

q 
g.1 

15 -- 
5337 

195 

523 
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The following table gives the output of these sheets :- 

Years of publication. 

Totals ... ... . . I  441 1 66 1 1 0 7  

Drawn from 

one-inch 
sheets. 

Approximate total number of half- 
inch sheets in India . . .  ... ...... ..... 

Surveyed on 
helf-inch 
scale. 

- - - - 

1 2  modern public Iialf-inch sheets hare been reprinted during the year. 
( c ) Topographical maps on the quarter-inch scale.- 

These maps are prepared in "degree" sheets which include 1" of 
latitude and lo of longitude, i.e., the area covered by 16 one-inch 
sheets, or 4 half-inch sheets. 

Index map No. 4 at the end of t,his report shows the progrese 
made in the publication of the modern quarter-inch public sheets. 

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

I NUMBER OF l ' D ~ ~ ~ ~ ~ "  SHEETS FUBLISRED. 

Years of publication. Southern 
Circle. 

8 
1 

. . .  

. . ,  
3 

. . .  

. . .  
3 
R 
8 

Enstcm 
Circle. Total. 

Apl)roxirn~rle n~unhor of "clc?grc:e" 
r h r c t ~  in Tndin . 

I I I I I 

* Excludoa 20 ahoots of tho 1)nrma Circlu. 
t Includon 20 shoets publiehod in 1911-23. 
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S preliminary sheets in colours from co~nparatively modern 
surveys have been published and 20 modern and 2 preliminary sheets 
are 'at press. 

In  addition to  the above, 4 modern, :\ preliminary and 1 7  provi- 
sional public quarter-inch sheets have been reprinted during the year. 

( d )  Geographical Maps on the 1 :1,000,000 scale.-(i) The 
'India and Adjacent Countries9' Series (Vide Index map NO. 5).- 
1)uring t l ~ e  year no  new sheet of this ~ e r i e s  has been published, but 
9 sheets have been reprinted. 

( i i )  La Carte Internationale du Mends.-(Vide Index map 
S o  (;).-A full clescription o l  the geueuis of this series was given in the 
General lleport for 1913-14. During the year one new sheet has 
been published making -z total of 13 sheets up to  date, and one sheet 
has been reprinted. 

(e) Geographical Maps on the 1:2,000,000 scale.-< Vide 
Index map Xo. i ) . -2  new sheets have been published during the 
yonr and 1 ]nap has bee11 reprinted. 

(f ) General Maps on the same and smaller scales.-The 
engraved plntes of all these maps have been corrected and brought up 
t o  date as f ~ r  as possible an11 2 maps have been repriuted during the year. 

( g )  Special maps.-'l'he nnnual edition of the Railway Adminis- 
tration map (on the scale of 1 inch = 64 miles) has been corrected and 
will be published in November 1924. 

One new provincial map (on the scale of 1 inch = 32 miles) has been 
~ubl ished ancl two have been reprinted. 

Map3 of ' Calcutta and Surrounrling Country ' ( scale one inch = 

one mile ), ' Secunderiihzicl and Boliirum ' ( scale three inches = one mile) 
' Benares and Environs' ( scale four inches == one mile ) have been 

publiahecl and the Town Guide map O F  Lucknow ( scale twelve inches = 
one nlile) in 2 sheets has been reprinted. 

Plan of City of Calcutta on sc,~le three inches =one mile has ale0 
been reprin terl. 

S u l n e r o u ~  special inaps have ;~lso  heen prepared nnd printed for 
t h ~  Ar111y. for 1,ocnl Governments. Hnilw:~ys and other Departmente. 
Tire 1 ~ 0 1 . t  for the! Army hns been pnrticularly heavy owing to the 
intro,lactinn of ; I  nrw syutem of ]nap references, according to which 
:,I t  tol~okW;~~~l~ic:t l  r l , a iw~~ppl ie l I  t o  t l v  military )r:)ve to  be su r~r in ted  
with a xneeh ehowing one-minute equares. 
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50. Map Record and Issue Ofice.-During the year sales 
to the ~ u b l i c  again showed a steady increase over previous years. 
' 

The Catalogue was reprinted after being brought up t o  date 1st  
July 1924. 

The re-organization of the record room continued. Up to date 
5,206 steel and asbestos. or entirely steel shelves have been completed. 
The racks are connected by expanded steel galleries. The whole 
installation is fire proof and lighted by electricity. 

980,132 maps, plans and diagrams valued at Rs. 4,47,710 were 
issued during the year as compared with 359,917 valued a t  Rs. 2,11,014 
issued in 1913-14. 

The Bra.nch Office formerly at No. 5, Esplanade East, has been 
removed permanently to  the Government. Centra,l Book Depdt, No. 8, 
Hastings Street, Ca.lcutta. 

YEAR. 

ON BOOK TRANS- 
FER (TO GOVERN- 
MENT OFFICIALA). 

I 
I 

Number 
of 

FREE ISSUES. 

ON CASH PAY- 
MENT (TO PRI- 
T'ATE INUIVI- 
DUALS AND 

MAP AGENTS). 

( 
I 

TOTAL. 

Value 
Nunl- 
ber of 

Num- 
ber of 

Depart- 
mental 

Number 
of 

Printcd 
Copies. 

159,179 

Fnlue Value, 

14.84i; 3. i58 

Value 
Rs .  

1,74,903 

Printed 
Copica. 

52.567 

Plin1c.d 
Copies. 

61,361 

Printed 
Copies. 

276,101 

66,530 
. - - - - 

Rs. 

89,313' 

Rs. 

07,399 

153.161 

-. - - I 1923-24 

Rs. 

3,61,651 

7041025 13,769 
- - - - - - 

Mnps. 

delmrt- 
n~entnl ~P;l:a-~ 616,017 

-- 

86,065 

I . - 

-1- 87,414 93,111 Totel ... 875,198, 2,41,441 237,523 080,182 1,13,158 

1922-2.3- 

1921-22 - 
T o t ~ l  n w n h ~ r  of rrqiiisition~ R I I ~  enqliirie~ received in the Map Record end Ieeue 

Office :- 
Y e ~ r  1921-22 . . ,  . . , . . 8,868 

/ 

,, 1922-23 . . . ... . .. 8,860 

,, 1893-24 ... ... . . ... 8,303 

4,47,710 

4,63.453 

3,41,488 

219.746 

104,760 

2,96,959 Total . . .  

I .  I 

894,642 83,724 

62,075 

--- 
T o t , ~ l  . . . 

64,053 82,770 1,178?461 

67,812 68,903 1.395.394 i I 1,222.8:12\ 2,10.510 
I ------- 
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Table 111.-Publications received in Map Record & Issue Office, 
during the year 1923-24. 

A.-From the Calcutta Printing Offices, (including the " 
Engraving Office). 

Class of Maps. 

Total ... I ...... 1 360 1 234 1 218,661 13.41.969 

EXTRA-DEPARTMENTAL. 
Mnps . .  ... Various 275 43 

... Plane and Dingrams . . .  Various 264 13 
I l luetr~t ions . . .  , . .  1 . 1 2:; 1 1 
Niscellnneons . . .  . . . . . . .  41 

Totd . . . I  ...... 1 8111 981640,018 85.606 

Scale. 

Grand Total . . I  ...... 11.171 1 3321 

GENERAL MAPS. 
. . .  Maye of Intlia ... 

GEOGRAPHICAL MAPS. 
  ma^> of India  and Adjacent 

Countries. 
... Southern Asia S e r i e ~  

I n d i t ~  and Adjacent Countries 
Series. 

La Carte Internationele d u  Monde 

TOPOGRAPHICAL MAPS. 
Quarter-inch, (Modern) ... 

Do. (Prely.) . . .  ,.. 

Do. (Provl.). . .  ... 
Hnlf-inch, (Modern) ... . . .  

134,712 
153,998 

259,170 

858.6794,27.602 

42,436 
11,927 

9 2 , 1 3 8 2 0 , 4 0 2  
10,841 

B.-From the Geodetic Branch, Survey of India, Dehra Dun. 

Various . . .  . , .  . . .  [ V a r i o n ~  I 10 I 13 1 1,910 \ 3,670 

C.-LETTERPRESS. 
1 .  Survey of India General Report, 1922-23. P r i c e  Rr. 2. 
'2. Hand-book of Topography, Chrpter IV, 1924. Price Re. 1. 

Nun'ber 
I - 

sheets Value. 
printed. 

NUMDER OF 
DIFFERENT 

MAPS O F  EACH 
CLASS RECEIVED. 

DEPARTMENTAL. 

New 
Publica- 

tions. 

Various 

1"=32mile~ 

1:2,000,000 
1:1,000,000 

1:1,000,000 

1"=4 mile8 
1"=4 miles 
I"=4 miles 
1"=2 miles 

Reprints 
and New 
Editions. 

... Do. (Prely.; . . .  1"=2 miles 
One-inch, (Modern) . . .  ... 1 ,,- -1 mile 

Do. (Prcly.) .. . . .  I _ -  -1 mile 

... 

... 

2 
... 

1 

33 
8 

... 
98 
... 

166 
20 
1 

. . .  

. . .  

... 
1 
2 
2 

, 26 

Do. (Provl.) . . .  ... 
... Old Style sheets . . .  

SPECIAL MAPS. 
. . .  District M n p ~  . . .  
... Administ,ratiorl Report blnps 

Provincial M t ~ p s  ... ... 
. Plnns of Cities and Cnr~tonrne~its. .  

Index Maps ... . . .  
Miscellaneous Map@ . . .  ... 

1"=1 mile 
Various 

1"=4 mile8 
I"= 8 rniles 

Various 
Vnrious 
Various 
Various 

5 

... 

1 
9 

1 

26 
3 

17 
16 
. . .  
38 
11 

1 
60 

... 
5 
2 
2 

12 
25 

16,750 

... 
2,045 
3,550 

350 

24,260 
3,400 
3,750 

42,585 
... 

67,537 
8,125 

650 
6,075 

. . .  
705 

1,838 
1,310 
6,150 

29,581 

Re. 
3,486 

... 
6,135 
5,a00 

350 

35,827 
5,100 
5,475 

1,27,365 

99,969 
12,187 

776 
9,621 

... 
262 

3,602 
3,145 
1,670 

22,028 
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51, No. 1 ( H e a d  Q u a r t e r s )  Drawing 0ffLce.-The organiza- 
PERSONNEL. ti011 of tlle ofljce remained ~ r a c t i -  
Class I Ofl~cur. cally the same a s  1'1st year, with 

Mr. J. Pmsad, R.B.,  iu charge. 
Class 11 Ofiers. the exception that  the Imperial 

Mr. P. Williams. 
,, Abinssl~ Chunder Bose. Standard Mapping Section, which 
,, C. West. 
,, A. B.  Hunter. was directly under the administrative 
,, Priya Nnth Sur. 
,, Amsr Krishns M i t n .  control of the Director, Map Publica- 
,, F. B.  Kitcheu. 
,, Munshi Lsl, B.A. tibn, was placed, with effect from the 
,, H. T. Hughcs. 
,, P. C .  Mitrs, B.A. 22nd January, under the supervision 

U p p c ~ .  S~~bovda?lnte Service. 
1 Officer. and orders of the Officer in charge, 

No. 1 Drawing Office. 
The work carried out by the various section8 was as follows :- 

(1) The Compilation Section.- 

( a )  " La Carte Internationale du Monde au 1:1,000,00Od'.-Eight 

sheets were reported in hand last year and one new 

sheet was taken up this year. Of the nine sheets, 
three have been completed and sent in for publica- 
tion. Contour patterns of two sheets have been 

completed and sent to  the Engraving Office. Of the 
remaining four, colour pattern of one sheet, contour 
patterns of two sheets and preliminary co~ilpilation 
of one sheet are in hand. Pattern for one sheet has 
been prepared and sent t o  the Engraving Ofice for 
correction of plates for reprint. 

( b )  The Southern Asia Series, scale 1 : 2,000,000.-Of the 
five sheets reported in hand last year, layer patterns 
of three, outline and contour patterns of one and the 
outline pattern of the remaining one sheet are in 
hand. No new sheet was taken up this year. 

(c) India and Adjacent Countrics, scale 1 : 4,000,000.-Pre- 
paration of various colour patterns is in hand. 

(d )  R1iscellaneous.- 
(i) Colour patterns of the new 50-mile Wall Map 

of India are under preparation. 
(ii) Black prints of plnne-table sections of 33 sheets 

have been pasted together for supply of blue 
prints to various parties. 

(iii) Thrce Fleight 1ndic:ktor S C ~ O E  and five originals 
of line 1)locks for C l ~ p t e r  VIII of the Handbook 
of Topogr:lpliy have been prepared. 

(iv) Indexes on different scales have been brought 
up to date for various  report^. 
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( 2 )  The One-Millionth Sectio7t.- 
(a) Engraved editions.-Nine sheets were reported in hand a t  

the close of the last year and two new sheets were taken 

in hand during the year. Of these eleven sheets, one 
has been completecl and sent in for publication, contour 
patterns of two and outline pattern of one have been 
completed and sent to  the Engraving Office, contour 
pattern of one, outline patterns of three and pre- 
liminary outline pattern of one are under preparation 
and compilation charts of the remaining two are under 
examination. 

Patterns for two sheets have been prepared and 
sent t o  the Engraving Office for coi~ection of plates 
for reprint. 

( b )  Helio. editions.-The one sheet that  was reported in hand 
a t  the close of the last year has been colnpleted during 
the year and is ready for press. 

(c) Reprints.-Originals of three sheets have been brought 
up to  date an(l sent to press for reprint. This includes 

one reported in haud at the close of the last year. 

(3) The Quarter-Inch Sertion.- 
(a )  Original compilation and drawing.-At the end of the 

last year there were three quarter-inch ~ h e e t s  in hand ; 
one new sheet has been taken up (luring the year 
under report. Of these, three have been completed 
and sent in for p~lblication and one is still in hand. 

( I )  Stump-shaded originals of 103 sheets on various scales 
have been preparecl during the year under report, 
including three quarter-inch sheets that were in hand 
a t  the close of the last year. That of the 50-mile Wall 

Map of Iudia which was taken up last year is nearing 
completion. The originala of five nheetn are in hand. 

(c) The drawing nnrl hill-shading of the " Vivid Map of India" 
on the 26 mile ~calf3 were completed and the map was 
sent for exllibition a t  the British Empire Exhibition. 

(ti) The reprint of the Catalogue of Map8 WilR taken up anrl the 

various originala and colour pattt~rns for all the indexes 
and the letterpress were brougl~t up to clate and sent 
in for publication. 
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(e) Originals and colour patterns of the indexes and the letter- 

press for the Burina ilinp catalogue have been prepared 
and sent to  press. 

(4) The Reprint  Section.- 

( a )  26 old style one-inch sheets (including '7 in hand a t  the 
close of the last year), 27 modern one-inch sheets 
(including 9 of last year) and 10 half-inch sheets have 

been brought up to date and sent to  press for 
reprint; 4 old style and 2 modern one-inch and one 
quarter-inch sheets still remain in hand. 

( b )  Symbols on originals of 13 modern sheets have been 

modernised for future editions. 
(c) 14 provisional quarter-inch sheets compiled from Indian 

Atlas material and 1 preliminary sheet have been brought 
up to date and sent to press for reprint;  1 preliminary 

sheet is in hand. 

(d) Miscellaneous.- 
(i) The 64-mile Railway Map of India has been 

brought up to  date and sent in for reprint. 
(ii) 2 Indian Atlas sheets and 23 miscellaneous maps 

(including 6 in hand a t  the close of last year) 
have been prepared and brought up to  date 

and sent to press. 5 lniscellaneous maps are 
still in hand. 

(5) The Mapping Rectio?c.- 
(tc) 24 modern topographical sheets (including 2 in hand of 

litst year) hnve been brought up to date and sent for 
reprint. 

( b )  Corrections hnve becn carried out on the originals of 172 
sheets on various scales before publication. 

(c) Press order proof corrections have been carried out on 
the originals of 220 modern topographical sheets 
including 2 in hand of last year. 

( t i )  37 fair i~nd print-origiual sheets and the colour patterns, 
tint originals, kc, of various special maps ( including 4 
in hand of last yea r )  have been completed and sent to 
p r e ~ s .  ' t 'h~se ii~clude maps prcparecl for varioue 

(joverninent and Commercial nepsrtinents. Two caees 
are still in hand. 
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(e) The new one-minute mesh for the General Staff has been 
inserted by hand on 160 printed copies of modern 

sheets on various scales. Mesh originals for 184 sheets 
on different scales, as also for 7 miscellaneous maps 
have been prepared. 

( 6 )  The Of ice  Copy Sectio.11.- 
(a) Additions and corrections received from various local 

authorities have been entered on the existing "office 
copies" of 2,145 sheets. 602 "office copies" of newly 
publi~hed or reprinted sheets have also been prepared 
during the year. 

(b )  The areas of 278 newly publislled one-inch and half-inch 
8heets have been checked against the Allxiliary Tables 
ancl entered in the Area Register. 

(c) The miacellaneous work of this section includes- 

(i) supply of authenticated copies of revenue and historical 
maps, revenue data from fielcl books and other records 
to officials and private persons, 

( i i )  the preparation of complete sets of nlRpB of the L>istricts 
and States of India and Burma in order to bring the 
" office copies " thereof up to date by references to the 
various Local Governments. 

(7) The Examining Sect ion. - 
This eection is responsible for the examination of the sheets drawn 

by other sections in the ofice. 165 cases pertaining to 274 sheets 

have been examined during the year, including 6 cases pertaining to 
6 sheet8 in hand from last year; 13  caaes pertaining to 13 sheets 
remain in hand. 

In  addition to the above current work this aection has sup- 
*lied scientific data to various officials, kept up corrections to Imperial 
Gazetteers, examined projections oE sheets on copper plates in the 
Engraving Office, reported on boundary patterns prepared in other 
offices, plotted points on the plane-table section for the Mount Everest 
Expedition Survey, checked geographical name3 in various Survey of 
India publications, drafted and examined proofs of correction slips to 
the different chapters of the Handbook of Topography, Conventional 
Signs, Type Table, &c. The alphabetical inflex to names for the 
new 50-mile Wall Map of India which was in hand laet year has 
alro been completed during the year. 
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(8) The Imperial  Standard Mapping Section.- 

This section has been employed on the fair-mapping of the preli- 
minary editions of one-inch sheets, compiled from modern revenue 
survey material and has completed them from old material where no 

modern work is available. 
11 new one-inch sheets and 2 quarter-inch sheets of Bengal and 

Bihar & Orissa have been fair-mapped and submitted for publication; 
and 11 new sheets have been compiled during the year for one-inch 
supplementary survey by No. 4 Party in 1924-25. One partially 
completed one-inch sheet has been held over for want of material, 
2 sheets fair-mapped but not completed, as the material was received 
too late, and 4 sheets still remain in hand pending receipt of material. 

An area of 235 square miles in the Jherria coal field area has been 
reduced from modern revenue material, and 325 square miles in the 
Raniganj coal field area compiled from four-inch thana maps for supple- 
mentary survey on the four-inch scale by NO. 4 Party in 1924-25. 

52. Engraving 0fELce.-(1) E?tgcll.avi?&g Section.-During the 
PERSOXXEL. year under report this section has 

Clnrs I O.@cct. 

Mr.  J. I'rasad, R B . ,  UI charge. been employed in the following :- 

( ( 6 )  I?ldia K: Ar/jacet~t C'ountvies.-Scale 1 : 1,000,000. 
Out of the seven sheets in hand last year, one 

has been oent in for publication, another will be 
sent in very shortly, two are in final stages and 
two still in hand. One projected last year is await- 
ing n~aterial. 

( 1 ) )  Ln C'cr,~tc Intcrnntioncrl~ tlv, JIo?~de-Scale 1 : 1,000,000. 
Two fiheetu reportefl in fills1 stages last year were 

11elrl hack for il~corporatio~l of additional informa- 
tion and are expected to be roady for publicution 
very sllortly, three sheets completed are under 
esaininntion and three shcots tltill in Iiand. 

( c )  ,VOLCIILC?')L *l$i(1, Sc~ics-Scale 1 : 9,000,000. 
One sheet ( North Tibet ) reported ready for pub- 

l i~at~ion l u ~ t  year ~vas  held back for incorporation 
of new information nnd will be completed shortly. 
Two ~ h e e t s  ( Bombay and Brahn~aputra ) completed 
and under examination. One ( Delhi ) nearing com- 
pletion and three sheets (Koko  Nor, Kashmir and 
Calcutta) are in hand. 
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( d )  The miscellaneous work has, as usual, been rather heavy. 
A "Warrant of Appointment" plate was engraved for 
H. E. the Viceroy. Office copy corrections have 
been carried out on maps of India on various scales 
and on the map of Calcutta on six-inch and three- 
inch scales. The conventional signs and guide card 
plates have been added to. All the one inch = 32 
miles indexes have been corrected and brought up to 
date for the catalogue, and a large number of rack 
number labels have been hand-printed for the Map 
Record and Issue Office. Six steel ," male dies " for 
the preparation of matrices for conventional sign 
stamps have been engraved. The compilation of the 
insets and a new revised colour schen~e for the Wall 
Map of India continued throughout the year. Two 
new tint plates Nos. 41 and 4 1 8  have been 
engraved for the Photo.-Litho. Ofice. 

( 2 )  Copper Plate Printing Sectiou.-10,934 impressions were 
pulled during the year, against 29,191 during the 
preceding year. 3 5  per cent. of this represents extra- 
departmental work such as photogravures, commission 
forms, &c. Of the departmental work, 30 per cent. were 
scales and the rest art  paper prints from various plates. 
During the year there was a great fall in the demand 
for photogravures, scales, commission forms and charts. 

The Electro-typing Section dealt with 56 plates. 
53. Photo.-Litho. Oflice.-The out-turn of the ofice, as can 

P s ~ s o a s e c .  be seen from the accompanying 
C / O ~ . A  I gficer*. tables, is smaller than last yenr, - 

fifajnr F. .J. 11. King, R.E., ill charge to which was an exceptional one owing 
27th ~ s y  1 ~ 4 .  

Cuptnia T. M. hl.  Penury, R.E., in chwge the large number of maps 
froln 28tll May 1W24. reprinted for mobilization purposes, 

hut it is very much the same as the year before as regards the nlimher 
of departmental sheets printed, vide Table A,  column 4. 

What does, however, show a marked decrease iu the amount of 
extra-departmental work done. This is largely due to the general 
retrenchment and economy that was practised throughout every depart- 
ment in the course of the laat year. The only branchem that show an 
increaae are the Type Section and the Process Engraving Section 
vide Table B, columns 3 and 7. 
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The cost of the office again shows a slight reduction. 
The outstanding innovation throughout the year was the intro- 

duction of the lninute mesh on maps of military areas, and the diffi- 
culties in registration encountered in surprinting the mesh on to sheets 
that had been for some time in stock in the Map Record and Issue 
Office threw an interesting light on the amount of distortion that 
takes place in the paper of sheets stored in this climate. 

TABLE A.-WHOLE PHOTO.-LITHO. OFFICE. 

1 1 2  3 4 1 5 6  -- 

Rs. 

Year. 
Value of 

out-tun1 a t  
office rates. 

'Cost of 
ofice. 

Rs. 
5,37.535 

XUMBER OF MAPS PRINTED. 
-- - - - - - 

Depart- Other then Total, 
mental. Departmental. 

- 

I I 

1923-24 1 2.63.502 1 4.56.368 1 661 I 2.016 I 2.677 

*Does not i~iclnde cost of chemicals, paper, kc., obtaiued from England. 

TABLE B.-LITHO. BRANCH. 

1 1  2 1 3 / 4 1  5  1 6 1  i 

Ye"' 

TABLE C.-PHOTO. BRANCH. 

Number of Nu~ubel. of Number of, TYPE SECTION OUT-TURN. 
imprearnos 1 half-tom 1 line-hlock -- - - - - - - - - -- 

p~llled ill i1npression6 iolpreeions Pngesor itcnrs 1 Copies I l rnprrsaio~~s 
Litho. ~ r a n c h . 1  pulled. / pulled. publisLrd. printed, pulled. 

-. . - - - - - - .- . - . -. . -. .- 

Negatives . . . . . . 

Zinc p l n t e ~  . . . . . 

Photogravure plate8 . . .  

Half-tone hlocka ... 

. . . Line blocka ... 

1921-22. 

-. - - - - 

5,894 

5,395 

7 
> 4 i 5  
I 

I 
J . .  . 

1922-23. 1923-24. 
- - I -- 

5,604 I 6.316 

i ,O i8  

605 

6,688 

8a0 
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54. Mathematical Instrument OI3lce.-During the year 

PERSONSEL. 
Nr. S. Woodhouso, in  charge. 

from 1st April 1923 to 31st March 
1924, there was a decrease in the 

demands made on this office for supply of instruments, and also in the 
value of work done in the workshop (vide items 1 m d  ti in the statement 
under par~i.  2 below). The store made a profit- of Rs. 26,348 against 
Rs. 63,358 in 1322-23, and the workshop Rs. 43,313 against RE. 39,718 
in 19.32-23. The establishment was retrenched as per item 10 of the 
statement below with a view to  effect economy. 

2. The following comparative statement shows the figures for the 

last 3 years :- 

3 .  During the year the atockv of the Serviceal-)If, Repairable anrl 

Material Stores werc taken twice as llsual aud the cliscrepancies found 
were d~ i ly  a(ljustet1. Also a good (leal of s u r p l n ~  i~ncl ohsolescer~t dock 

 article^ were di~posed of to the hest advilutage of Covernrnent. 

I -- - - - -. -- - -- - - 
I 

I Rs. 
I .  Totc~l value of stores issued to Public ' 5,32,iGS 

Rs . 
6,25,953 

1 ,iO,OIO 

S3,033 

S,75,844 

l.?G,RLG 

4.89,329 

I,IR,5XR 

22,840 
2,20,650 

KO. 554 
RQ. 1 ,rll,UOD 

Ofices as shown in t h ~  Profit and Loss 
statements. " Yalue of repairs to illstriilnelltfi received 
from Publio Offices for repairs, and 

Ra. 
4,46,55~ 

1,56,682 

54,824 

5,14,Q86 

1.11.113 

3,92,072 

1.14.677 

13,034 
1.47,723 

NO. 402 
Re. 1.57.280 

. 

1 

returned in selvicenble condition. 
3. Value of instruments received 

Governllrent Offices as no 
required. 

J. Book value of the stock of instruments, 6,91,499 
kc., in the Servlccablc Store. 

3. Bonk value of the stock of inatrumeuts, I I ,25,GlQ 
k c . ,  in the Repnirablc Store. 

6. Totnl v ~ l l i e  of work done 111 the Work- I 4,'10,40'4 
uhop. 

1. Value uf iaatrunlents ruanufwctiired in 1 i , i 6 . l 2 3  
the Workshop for Serviceable Store. 

8. Velllr of i n e t m e n t s  purchased locally 
9. Vslue of instrunlent8 xnrl materials ob- 

11,296 
4 .59 ,Ol f i  

tained from England through the 
Director Genernl, I I I I ~ I ~  Store D ~ p a r t -  
u ~ r n t .  

10. Average S o .  of en~ployees and their pay  I I S o .  628 
including pension ctmtribution. ? ~ e .  I ,93,65R 
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GEODETIC BRANCH OFFICE. 
55. Computing Office.-Computations on a large scale \vere 

PERSONNEL. carried out this year a t  the re- 
c lass  I OjTcer. quest of extra-departmental officers. 

Dr. J.  deGmtff Hunter, fiI.A., Sc.D., 
F. IIJS~.  P., in chrgc. Special mention may be made, in -- 

fir,., arukulldanandn, Acllsrya, Head (30111- this of a requisition for 
puter and 11 other senior computers and 2 
iunior computers. rectangular CO-ordinates of about 

3;000 from the military authorities and of two otherel 

requiring heavy computations, for the construction of maps on two- 

conired and three-centred azimuthd projections for the Chief of the 
General Staff. I n  addition to  the above, multifarious computations, 

for charts (9 in number), for  deducing adjustment corrections graphi- 
callyl to be applied to the pendant series of triangulation in Burma, 
for aneroid heights, for grid co-ordina,te~, for plumb-line deflections on 
Helmert spheroid, were carried out. 

By request of M. Lallemand computations were made to ascertain 

if the mean sea level is different a t  adjacent tidal stations, and ,z note 

compiled for the discussion o f  this subject a t  thc Madrid  neet tin^ (1 924) 

of the International Union of Geodesy and Geophysics. 
The preparation of Bombay Tidal Prediction Cl~rono~rap l :  sheet 

showing both times and heights of high and low-water with values of 

heights computed and noted a t  the proper places was carried out. 
The form of geoid (sea level snrface) which was deduced last year 

1 
and exhibited by means of contours on a %-~c map Wits redrawn this 
year showing the elovation of geoid above Helmert-Hayford spheroid 

instead of abo\-e Everest spheroid ;I8 was done last year. The prepnrn- 
tion of traverse tables in :L novel forln has been couupletetl. 

The tidixl and geoirlal charts hare been exllibitc(1 at  t l ~ e  British 

Empire Exhibition, We~nbley. 
The prepi~rntion of :I revisetl ant1 extended 5th cclition t,lle 

Auxiliary Tables of the Survey of India is still in progress. A full 
edition o l  P:trt 11 as well i19 that of I'art 111 has been printe(1. 

Resides numerous requisitions for ~nagnetic clst:t, ne:lrly 220 
requisitions for various tli~til froin dc~p;lrtlncnt;ll and 
officers were colnplietl with. 

Trian,nul:~tion p:llnld1let~1 wero col-npile~l for 07 sl~eets. These 
include both Mesopotanlii~n Triangulation ant1 Turco-Persian Boundary 
Comlnissior~ work. -15 degree sheeta have Ijeen printetl oft' in 
pamphlet form during the year, 
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Magnetic Survey.-The magnetic operations, except a t  the 
Dehra Diin observatory, were suspended in October 1913, when the 
Toungoo observatory was dismantled, the observatory buildings being 
handed over t o  the Director, Burma Circle. 

The declination, horizontal force and vertical force magnetogaphs 
were in operation throughout the year a t  the Dehra Dun observatory 
and daily absolute observations were taken by the observer in charge. 

The results of the observations a t  the Dehra Diin, Toungoo, 
Barrackpore, Koda ik~na l  and A l i b ~ g  observatories, repeat and field stations, 

reduced t o  the epochs 1909.0 and 1920.0 are now under publication. 

MEAN VALUES OF MAGNETIC ELEMENTS A'C THE DEHRA DUN OBSERVATORY 
FOR THE YEAR 1923. 

Obse rva to r i e s . -Mete~r~ l~g i~a l  observations were continued as 
usual; the Omori Seismograph was in operation tl~roughout the year 
and recorcled I :) earthquakes. 

Photographs of the sun were taken on 279 (lays. Photographs 
for 43 days coulrl not be taken on ilccount of repairing the dome; 
and for the remaining days of the year the sun was invisible. 

Prese~vation c!f Trir/onomatrical Stations.-587 stations were 
rep i red  by district officers a t  a cost of Rs. 3,607. Out of 360 districts 
from which reports were clue, 38 failed to wake returns. 

56. No. 2 (Dehra) Drawing Omce.-During the year the 
PEHROSSEL. work of this office was carried on 

( V I ~ W  I oficcr.  by six sections. The Stein ~cct ion 
Major W .  E. Perry. J1.C , R.E. .  in cllnrgc. 

to 16th July l!EI. having colnpleterl and sent to 

Horizontal 
Force. 

C. G. s. 

0'32926 

Lntitude 
I and Name. 

i Longitude. 

I J  1 

('IOU* If O p c e r r .  
>fr. H. P. D. >forton. iu r l inrp~  frnni ,it11 Prea8 the l a u t  t l 'e  'pscial nlaPs 

Jul 1921. 
h r .  H .  B. Rirnonr. shown n u  in hand in the previona 
,, Rema P-l b y .  R..\ .  
,. Dhir~nolra Natti Han~rji ,  I . . r . E .  year, was abolished in the beginning 

CTpper fiubnrr11 note ~Yerr.u-c. of December 1323. 
2 OtBcers. 

Dip. Vertical 
Force. 

C. G. S. 

0'33168 Dehrn Diin ... 

Declina- 
tion. 

' I  
45 12'6 N 

! 3 1 9 E  

( 3 0  19 1 9 N j  
1 88'6 3 

i 
0 I 9 1 



Tl~e Trinngulntion Chccrt tmzd Cantonmtent Sectio9z.-lleals with 
the fair-drawing of triangulation, levelling and incles charts, and the 

publication, reprint and correction of cantonment plans. I n  addition to 

the ordinary work of this section, of the 1.5 forest uiaps of Indian 

s a t e s  received for publication a t  tlie end of last year, and shown 

as in hand, the accessory work on 10 of them was completed, and 
they have been published. Twenty-nine miscellaileous maps, charts and 

diagrams were also completed, and 389 shects of cantonment plans, 

hand-coloured. 
Tlbe Compi l~ t ion  Section.-Deals with the coinpilation and fair- 

mapping of geograpllical maps on different scales. The fair sheet 

on scale 1/M viz. No. 102 (Yunnanfu) shown as in hand lust year 
is nearing completion. Another sheet of this series, z~i , r .  No. 92  (Batang), 

which was received from the May Publication Office a t  Ctllcutta for the 
insertion of soille new work, was conlpleted accordingly and returned. 
The rough coinpilation of the 4 sheets on scale 1/M viz. Nos. 93  (Bliamo), 
107 (Ningsiafu), 108 (Kungchaugfu) and lo!) (Cliengtu) shown as in 
hand last ycar, together with that  of another received during this year 

viz. NO. 110 (Kweiyang) is proceeding. The rough compilation of the 
Yunnan outline slicet on scale 1 / 1 M  sllon.11 as in Iiand last year, and 
the Kashmir contour shcel are still in progress The re~ilaining sheet 
of Sir H. H. Hnyflen's Tibet lllitp h : t ~  Iwen coiiipletetl and sent to 
press. Mnteri,ils for T, sheets of the Tibet iiiaps v i a .  Nos. 71 NE, SE, 
7 7  NW, S W  ancl NE have been collected, olztliuo sheets Nos. 71 NE, 
SE and 77 NW are being fair-lnappetl, ancl the rough coinpilation 

of the 2 remaining outliile sheets and of all. the contour sheets has 
been coinmencecl. A new quarter-inch shcet viz. No. 85 P has been 
taken up during the year ancl is in hand. The stump-sllatling of two 
sheets was taken up during tlie ycar and colnploted. In  addition, 
this scction supplied soiiia plotted shects and iliaps for the use of the 

last Mount Everest party. 
Qt~ccrlc~-i?iclr, (671(l A ~ ~ ' s c c ~ ~ c ~ ~ ~ c o u s  ,S~ctio?t.-As t l ~ e  half-inch 

sheets allotted to this, originally the Iialf-inch, secliou were co~nplcted 
lust year, the sectioll denlt wit11 quarter-inch anti other ~iiiscellnneous 
work (luring the year. The fair-inapping of t l ~ c  remaining cantonment 
planu vi;. 21 of I?nngalorc aiitl one of Abbottiiblid, shown as in hand 
last year was conipletctl and tlio pl:ins sent in for pub1ic:ition. The 
stump-shntling of one half-inch shcet shown au in  linn(1 Inst year has 
been coinpletetl. Scven clu:trter-inch sheets were taken up (luring tlie 
year ; of these, 4 viz. Nag. 72  M, 77 K and O ant1 86 0 are nearing 
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completion, and the remainder viz. Nos. 85 I and J anrl 86 D, talcen 
up lately, are in Iiand. In  addition, the sectioll dealt 264 
miscellaneous maps, diagrams and charts and completed 261, leaving 
the balance in hand. 

The Exn?ni?ting Section.-Examines the majority of tge 
important sheets drawn in this office. 529 sheets have been examined 
during tho year (including the 22 sheets shown as in hand last year) 
and 5 shects are under examination. 

The Sutlej Valley Project Section.-Deals with the fair- 
drawing of levelling charts (showing spot heights and contours) for 
the Sntlej Valley I r r ip t ion  project of the Punjab Government. 130 
sheets shown as the balance in hand last year have all been completed 
and sent to  press. Materials for 321 sheets (levelled during the 
season 1333-24) have been received during the year;  of these, 3!) sheets 
have been completed nrlcl sent to press, leaving a balance of 282 sheets 
in hand. 

The Mup Record Section.-Deals with the storage of originals 
copies of' cantonment plans, tr iangul~tion and other charts and 

geographical mops ; it keeps a small dock  of the vi~rious rnaps published 
by the tlepi~rtment for occ:csional issue to the public and for clepart- 
lneDtnl use, and cleals with all corre~pondcnce on this subject. 

Suntmary of the worlc of the ofice (luring thc year 2923-24. 

Balance 
of sheets 
in  hand 
on 1st 

October 
1924. 1 

Sheets 
Balance 

of Sheets 

Triangillation charts ... 
Levelling cliarts . . . 
Index charts to illustrrrte 

reports. 

C ~ n t o n m c n t  plans for pnh- 
licatiou. 

Cantonment plens for cor- 
rection. 

Cantonment plane fair- 
drawing 

received sent to 
in I press in 

1923-24. 11923.24. 

I 

Cless of maps. 

- 

sheets 
on 1st 

October 
1823. 

8 

1 

. . . 

63 

... 

. . . 

18  

2 

4 

l a 0  

160(a) 

, 
12 

12 

2 

(a) C o r r e c t i o n s  
carried out in both 
originals end 
office copies. 

1 

76 

20 

a 

118 

140 

12 I 
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Sunzrnary of tho wodc of t h o  o f l ee  d u ~ i n g  tho year 1883-24.-(eoncld.). 

Sheets 
received 

i n  
1923-24. 

Sheets 
sent to 
press in  
1923-24. 

Class of maps. 

Balance 
of 

sheets 
on 1st 

October 
1923. 

Forest maps of Indian 
States for publication. 

Miscellaneous maps, charts 
and diagrams. 

Colour guides of canton- 
ment and other maps. 

Quarter-inch sheets ... 
Sutlej Vallcy project level 

and contour charts, scale 
4 inches = 1 n~ile .  

GEOGRAPHICAL 
MAPS. 

Fair sheets, scale 1/M ... 
Rough compilation, scalo 

1IM. 

Rough colupilation, scalc 
1/2Ivl. 

Stump-shading, various 
scalcs. 

Sir H. H. Hayden's Tibet 
map. 

Maps of Tibet, sccllc 1 inch 
= 8  milts, fair shcctu, out- 
line. 

Rough compilation, outlino 
shoots. 

Rough compilation, contour 
shoots. 

Sir Aurcl Stcin's oxplora- 
tions in Chinese Turltiu- 
t8n rind Iiar~eu in 1900- 
01, 1906--08 and 1918- 
16, for publicatloll on 
2/M soalo. 

Balauce 
of sheets 
in  hand 
on 1st 

October 
1924. 

15 

4 

202 

... 
130 

1 

4 

1 

1 

1 

... 

... 

. . . 

1 

REMARKS. 

5 

289 

225 

8 

321 

1 

1 

. . . 

2 

. . . 

3 

6 

5 

. . . 

8(b) 

8 

3 8 

8 

282 

1 

5 

1 

. . . 

... 

3 

2 

- 5 

... 

1 0  

290 

389 

. . . 
169 

1 

... 

. . . 

a 

1 -  

... 

8 (c) 

... 

l ( d )  

(b) Two maps ro- 
turned to the 
Director, Southern 
Circle. 

(c) Being fnir.map- 
ped. 

(d) I11 final proof 
stage. 
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57. Forest Map 0 ~ c e . ~ - A s  the result of the Indian Re- 
PERSONNEL. trenchment Committee's recom- 

Class  I Oficcr .  mendations, the Government of 
War m. E. I'erry, M.C., R.E., in charge ~ ~ , j i ~  decided that lrom the lst of to 1Gth July 19%L 

Clnss XI Qficera. April 1914, the whole cost of this 
Mr. H. P. D. Bforton, in charge from 17th should be debited in the 

July 102 b. 
,, Asmnt-ollall Khnn, K.R. 
,, A. B. H ~ u ~ t c r .  

Survey of India budget and, with 
,, T. F. Kitchen. the object of placing the office on 
,, N. N. Clluckerhutty, L.C.E. 
, , Nnnak C hand Pori, B. A.,  IL. S. a self-supporting basis, that  its 

Upper. Si~bordr ,late Service. full cost (less receipts) should be 
1 Otlicer. distributed between Provincial 

Governments employing it, ancl the Central Government, in proportion 
to the reserved forest areas under them. 

The strength of the office and its organization remained practi- 
cdly  the same as last year. 

The work carried out by the various sections was as follows :- 
(1) The r a w  Sectio)~.-The progress of this section is 

shown in the table below :- 

- " F~uures as an~cndecl. 
t 11 of  t l l r~e  artx I~untl-ca~rrt~ctcal l~rinta an11 are n t~t  for puhlicetion. 
1 P ~ ~ l ~ l i c n t i o ~ ~  of 3 nlnps wan canc.~llc~l dnring t,he year. 
S 2 of thvat' RPC, 1 4 1  I)c I~:~~~~d-c , t~~. l . t~t: te , l  L L I I ~  arc not, for pnhliwtion. 

Inclutlt~w two.itlr*ll :In41 fr~ur-inch fortlat n~aps drawn b y  Yuwey partlea. 
I n  ) lttlprintq nf forl!st InnpH n11 K I ~ ~ O I L S  ncales. 
( 1 1 )  Forpat 1vlitinn8 011 tlhc trvv-inch ncille of morlt!nl oou-inch ImLpa. 
( r  ) M n p ~  r~f Forest (:irr,l~x : ~ u ~ l  1)ivinionn. 
( , I )  .\lap* h i l l~l*tnte working plans, ctc. 
( e )  Xla11~ alld diaymln~ to tlccornpany Adn~iniah-r~tion tlcpo~+a. 
( j )  Forcet mlpa from epecinl RIVVCYA, I U U L ) ~ ~ ~  on the four-inch scale. 
( g ) Index ant1 n ~ i n c e l h e o u  ruclptl. 

Total number  
of copies p i n -  

ted. 

In On 

3 ~ ~ ~ ~ ~ ~ -  
1924. 

0 

: 6 

o 

0 

0 

$36 

sent for 
publicntion 
during the 

yenr. 

6 9 

50 

2 

7 

6 

2 

Toted 
1923-24. 

i I 
I 

Rcccived 
dur ing the 

ycar. 

\ 

I 

~ u b ~ i s h e d  
during the 

ycnr. 

70 

51 

a 

9 

6 

3 

82 118 1 1151 46 158 1 

(a)  ... 
( b )  ... 
(c, ... 
(a)  ... 
(e) ... 
( f )  ... 
( g )  

19,315 

17 

Total 1 
1922.23. 

I 4 

. - - - ... - - 

I 39 

a 

- -  -~ 
I . . -~ - - -~ . 

::: 1 

2 

ti 

3 

25 13 
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(2) The I'ortfolio Section.-Office copies of 496 rnaps and colour 
specimens of 30 maps were prepared ; corrections to  216 sheets were 
completecl, 8 3  office copies were coloured up and 953 sheets were 
hand-coloured for issue on indent. I n  addition this section corrected 
the forest infor~nation' on 60 maps for the various Survey of India 
drawing ofices requiring them for compiling the half-inch and degree 
sheets, and corrected 425 forest maps for No. 8 Party for survey in 
season 1924-25. 

(3) The Ma21 Record Section.-The number of maps, diagrams 
and original fair sheets receivecl for storage was 9,901 ; 4,855 maps, &c., 
valued at R,s. 12,721 were i s~ued  gratis. Sales by book-transfer to 
Governtnent departments amounted to Rs. 5,931 for 1,708 maps; these 
figures show a,n increase of 681 maps and Rs. 2,734 over those for last 
year. Cash sales to  the public amounted to Rs. 1,443 for 653 maps, 
a decrease of Rs. 592 from the amount realized the previous year. 

(4) l'l~e Boolc-Biqzdi~zg Section.-This section as a special case dealt 
with 9 volumes for the Forest Research Institute, the d u e  realized 
by cash being Rs. '26 ; 2,151 maps of various sizes were mounted on 
cloth for issue. 

Il!iscellaneous.-At the special request of the Conservstor of 
 forest^, Northern Circle, Central Provinces, a.nd of the Divisional 
Forest Officers of the South Raipur and HoshangsbLd Forest Divisions, 
the area statements of the reserved forest areas in 94 four-inch sheets 
were revised. 

The list of forest triangulation and traverse data was completed 

and sent to  press. The revised catalogue of maps published by the 

Forest Map Office is still in press, and copies are expected to be 

ready shortly for issue. 

58. Photo.-Zinco. O£E~~.-L)uring the year 1923-24 the work 

undertaken colnprised :- 

Cantonment plans. 

Intlex and Triangulation charts. 

Forest maps. 

Miscellaneous maps. 
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I t  deals also with t,he despatch of sheets printed in the section 

and with all the correspouclence on the subject. The Sutlej Valley 

charts reproducecl by the vanclyke process kept the section fully 

occupied. 

59. Type Printing Section.-The following were printed 
during the year :- 

1.  Records of the Survey of India, Volume XVIII, 1921-22. 

2. Tide-tables for Indian Ports, 1925. 

3. 45 Triangulation pamphlets. 

4. Levelling pamphlet 79 and new data for pamphlets 43, 53, 
54, 55 and 73. 

5 .  Hand-book of Topography, Chapters I1 and I11 (both revised). 

6 .  Auxiliary Tables, Parts I1 and I11 (both revised and extended). 

7. Type Book of the Geodetic Branch, Survey of India. 

1 No. of Ohocolete Years. 'No. of Subjects. Ao. of Negntivcs. No. of Pulls. 
I .  -- I I prints. 

The following are in hand :- 

(I)  Records of the Survey of India dealing with the Magnetic 
Survey of India. 

(2) Tidal Chapter of the Trigonometrical Hand-book. 

(3) Levelling pamphlet 44 (revised and extended). 

(4) Narrative Eeport of .the Bhutgn and Soutll Tibet Survey 
Detachment by Captain H. R. C. Meade, I.A. 

(5) Forest Map Office Record Book. 

1921-22 . , . 
1922-23 . . . 
1923-24 

1,480 

1,719 

1,270 

2,028 

1,580 

1,680 

305,415 

318,229 

374,954 

Ni l .  

1,198 

55 
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111.-CIRCLE AND LOCAL DRAWING OFFICES.  

60. No. 3 Drawing Offlce ( N o r t h e r n  Circle).-During the 
PERSOKKEL. year 2 tmo-inch sl~eets,  56 one-inch 

Class I Ofleer. shcets out of 60 and 15 half-inch 
Mr. J. A. Freeman, in charge to 1st Jnnuary 

19?,4, and again fro111 ~ u c l  Sopternher 1Wl. sheets out of 20 previously surveyed, 
Crlnss 11 Ofliccrs. wcre fair-mapped by parties and have 

Mr. P. A. T. Kcnny, O.B.E., in charge from 
2nd M ~ Y  to 1st Septerubcr 1924. been sul~nlitted for publication. 

Mr. E. B. West, in  cllnrge trom 2nd Jauunry 
t o  1st  May 19%. 

IIulf-inch sheets compiled fronz 

Mr. A. A. Gwlmm. one-iqlcl~ sheets.-11 halE-inch sheets 
UI?PC~ Subortl~nntc S o ~ i c c .  were fair-drawn in the Circle Drawing 

1 Officer. 
Lozr$er S~cbovd~,~<itc Srvrirc. Office, sncl have been submitted for 

64 Draftsmen, etc. publication during the year. 
Illodern ?1tateriu1 availnb1e.-The fair-mapping of 16 half-inch 

sheets, of which the co~nponent two-inch and one-inch sheets have been 
published or sent for publication, is in hand. I n  addition to the above 
there are 16  half-inch sheet areas, of which the component two-inch 
or one-inch sheets though surrcyed, have not bcen published. The 
material for these areas mill shortly be :available for fair-mapping. 

Qunrteq,-iwcl~ sheets con1pilr(l f row~ q110~7c7-n one-i?1cI~ ct71c i  I~alf-i?tch 
sheets.-During the year 7 qunrter-inch sheets were fair-mapped and 
submitted for publication. 

Ilfodern nzc~teriril rr.zlc~ilnbIe.--Tl~e fair-luapping of 4 quarter-inch 
sheets, of which the co~nponerlt one-inch or half-inch sheets have been 
published, is in hand. There are, hesides thc a b o ~ e ,  11 qunrter-inch sheet 
areas, of which the component onc-inch and Ilnlf-inch sheets, though 
surveyed, have not been publisl~ed. 

Special ntaps.--During the year, the Lucknow and Environs map 
in four sheets, the Mussoorir~-Simla road map on four-inch and six-inch 
scales respectively, and the 13hatt:k village (Mussooric) project survey, 
scale one hundred feet to thc inch, were fair-drawn mid submitted for 
publication. 

The colour patterns of the Lucknow ond Environs map and 
of the Mussoorie-Simla road map wore prepilrerl and sent for publication. 

Hill-shndctl sheets.-29 ono-inch, h : ~ l f - i ~ ~ c I ~  and quarter-inch sheets 
were sturnp-sh:l~lcd nn(l ~lllbmittcrl for pnl~lication. 

Lrr!lc~ !y~~i(lc,s.--Xi]. 
Colo~c r l)c~llc?*?js (17, tl pt-ess o1~lr1. /jr-oc!f:s.- J)uring the year 10'1 

coloul pntternri of two-incl~, on(.-inch, Ilnlf-inch and quarter-incl~ sheets 
were prepwet1 and sub~nittctl for publicntioil. 
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M~iscel1r~itcous.-The traverse plots of "nznuzas" in 4 sheets of 
Basti and Crondii districts, on the sixteen-inch scale, were supplied 
and tbe cost of preparation recovered from the Deputy Commissioners 
of the respective districts. 

For the purpose of reprint the office copies of 62 sheets were cor- 
rected and submitted for publication. 

During the year 78 published sheets on various scales were sold 
t o  the public a t  a cost of Bs. 128. 

Record Section.-During the year the compilation of topographical 
triangulation clata falling in 11 degree sheets was completed, that 

of 5 other sheets is in hand. 

Topographical triangulation and traverse data were extracted and 

supplied to  various other clepartments. 

61. No. 4 Drawing Omce (Southern Circle).-During the 

PERSOSWEL. year 37 one-inch and 9 half-inch sheets 
c l a s s  I OJficer. previously surveyed and mapped and 

Mr. J. O'B. Donagl~ey, in charge. 9 one-inch sheets and one half-inch 
C l a w  I I  OJicer. 

Mr. E. Claiiili~y. 
sheet surveyed and mapped during 

u p p ~ r  ~ i i ~ o r t ~ i n c t t c  ~ e r z . i r ( , .  the year under report which were 
3 O5cera. 

Lower S z i h o ~ . ~ E ~ ~ i n f e  Qcrvire.  
received fro111 parties before the 30th 

44 Dnttsmen, etc. September 1924 were finally examined 

and submittecl for publication; out of these 6 one-inch sheets, which 
were received in an incomplete state from the party concerned, were 
completed before being submitted for publication. There are no 
arrears. 

Hctlf-inch sheets compiled froin modern one-inch sheets.-13 sheets 
were mapped and submitted for publication. Including 4 being mapped 
by parties there are 13 sheets in hand of which one will shortly be 
submitted for publication. 

Moclemt mate~iu.1 ccv~i1able.-The material for 2 half-inch sheete 
has been received but the mapping has not yet been commenced. The 
material for one half-inch sheet of which the component one-inch 
ehee t~  have been published has been called for. In addition there are 
7 half-inch sheet areas of which the component one-inch sheets have 
been submitted for publication but are not yet published, and 16 half- 
inch sheet areas completely surveyed on the one-inch scale but of which 
all the component one-inch sheets have not yet been submitted for 
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Quarter-inch sheets conzpiletl front modern one-inch a n d  half-inch 
a n d  old style s1~eets.-8 sheets were inapped and submitted for publica- 

tion. There are 3 sheets in hand. 

Modern ?~zatericcl available.-There are G quarter-inch sheet areas of 

which the con~ponent Iialf-inch slleets have been submitted for publica- 

tion, 3 quarter-inch sheet areas of which the component half-inch sheets 
have been mapped or are in hand but have not all been submitted 
for publication and 10 quarter-inch sheet areas completely surveyed 
but of which the mapping of all the component half-inch sheets has 

not yet been commenced. 

Reprint sheets.-There are no reprint sheets in hand. Office copy 
corrections were entered on No. 1 Drawing Office's ofice copies of 4 
sheets which are being reprinted. 

Colour patterns.-These were prepared for 96 sheets and submitted 
for publication. There are no arrears, the colour patterns of one sheet 
of which proofs were 1:rtely received are in hand. 

Hill-sl~nded slteets.--These nrere prepared for 81 slleets and sub- 
mitted for publication. Prints for 8 sheets are in office, 4 of these 
are in arrears and 4 sheets are in hand. 

Layer 9uitJes.-Nil. 

Photo.-Zinco. wor1c.- 

... Number of reproductions ... ... 235 
... ... ,, ,, ealargements ... 195 

... reductions ... ... ... . . . .  446 

... ,, ., ~nndyl ted  plnbcs prepnrcd ... 224 

,, ,, printe pullcd ... ... ... 7,364 

Work for private individu:lls on cnsli paynlent wa's done to the 

value of Rs. 170. 

bSpecitrl ntn,l?s.--6 two-inch sheets of the special forest Rurvey of 
Hyderiihiitl (Doccan) survc.yed i~ntl rnr~pped by No. 6 Party were 
received before the 30th Sel,teulber 1924 for  final exnnlination, t h e ~ e  
will be finally ex;uniuc~tl and subnlittcd for pliblication on receipt of 

plane-table sectionv wliicl~ are at  present in use in the party for half- 
inch mapping. 8 two-inch sl~eets of the ~pecial forest survey of 
Hyderiib9d wliich were finally ex:lminecl and submitted for publication 
last year were receivecl Inck from the Prlblication Oftice together 
with proofs, the press order proofs of G of thcse sheets have been 
examined nnd subnlitted for publication together with the fair sheets 
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on which necessary corrections were carried out, the proofs and fair 

e h e e t ~  of the remaining 2 sheets have been examined alld corrected 
and will short,ly be submitted for publication. 3 one-inch special 
forest sheets of Indore and Dhiir States previously surveyed and mapped 
were received from No. 5 Party, these three sheets were finally 
examined and submitted for publication. 

Proofs together with the fair sheets of 11 one-inch special forest 
sheets were received from the Publication Office, all t<hese proofs were 
examined and submitted for publication after the necessary corrections 
had been carried out on the fair sheets. The publication of 3 one- 
inch special forest slleets is being undertaken by this office, the 
printing of these is now in hand. The colour patterns of 14 one-inch 
and 8 two-inch special forest sheet8 hare been preparecl, the coloured 
copies of these and of all future similar sheets will he prepared by 
hand in this office on receipt of uncolouretl published prints from the 
Publication Office. 

The three-inch road rnap of Bangalore mentioned as being in 
hand in l a ~ t  yenr's report has been cancelled in favour of a three- 
inch town map; the preparation of the necessary reductions, the ink- 
ing up of blue prints of existing large scale surveycl and other mis- 
cellaneous work for this map have been carried orit by this office. 
The field work in connection wit,h i t  will be undertaken short,ly by 

No. 7 Party. 

T ~ i n n g u l a t i o n  cljarts ant1 compt~tcttions.-Six triangulation pam- 
p h l e t ~  with charts and topographical data coinplete were prepared in 
draft form and are ready for fair copying and despatch to the Director, 
Geodetic Branch, when called for hy him. The preparation of two 
triangulation pamphlets in draft  form is in hand. Material waR 
extracted and supplied to ( a )  the parties of the Southern Circle (b)  

the Director, Northern Circle (r) the Director, Maclras f5nrvc.y (tl) the 
Bhopiil Government ( P )  the mi1ita1.y authorit ie~ for various Artillery 
Practice Camps ( f )  the General Staff, Poona ( g )  the Senior Officers' 
School a t  Belganm. The revision of the reg i~ te r  of triangulation and 

traveree records is still in hand. 

Miecel1aneous.-The sorting and arranging of record# and copies 

of published sheets has been completed. 

Published copies of sheets were sold to the public to the value of 

Ro. 866. 
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62. No. 5 Drawing Ofice ( Eastern Circle).-The following 
PERSOXREL. sheets were received from field parties 

Clnss I Olfict-1.. 
11 I-. W. RI. Gorman, in charge. 

( ' l f l . ~ ~  II  Qfh'l't,l.. 

n11,. B. h1. Bcrrill. 

Cpl~e t .  S r~bo~ . t l i~ rn t e  t ie~.vice.  
8 OWcers. 

Lotuo. ,Sicbo~.distotc Ser.cire. 
27 Dnftsmen, etc. 

during the year :- 
Four-inch sheets . . . 1 
One-inch ,, ... 22 
Half-inch ,. ... 6 
Quarter-inch ,, . . . 4 

-- 
Total ... 33 

All the above sheets were submitted for publication except one 
one-inch ant1 one Sour-inch sheet. 

The 4 quarter-inch sheets were drawn ancl complet,ed to edge from 
old surveys. 

Hcdf-,i,nclh, sheets co,,tpiled ,f't.o))z. ?)~otle,r.,l one-inch a n d  old style 
sheets.-Duriug the year, 18 sheets were in Iiand, including 10 from last 

year; of these 11 were submitted for publication, leaving 7 in hand. 
MocJe?.rt n~ute,ritcl ccr.ailuble jo r  hrcl,f-*i?z.ch wz.ap23iny.-All sheets of 

which tlie co~llponent 1-inch sheets are either published or under pub- 
lication have been put in hand. 

Quartev--i?tcl~ sheets con~piletl f t - o ? ) ~  7)tocIco*n one-inch, ha1j'-inch 
ccntl olcl, style slt,eets.-Five sheets were in hand, including one from 
last year, of which 2 were submitted for publication leaving 3 in 
hand, 2 of which are held up pending iiew survey to be undertaken 
in 1924-25. 

Modevt~ ~r~cbtc?-ic~l ccuuilccblc ,/'0,1- qt~tc?.tev-inclb ~nc~ ,p~~i~~g . -Al l  
material, of which the half-inch component sheets are published o r  
under publication, has bee11 put in hand. 

Laye?. quic1es.-One was received ancl submitted. 
Colo~l?. p(t,tte t*)?s ( ~ ) ~ t 1  pt8e.ss ortler. 1~voofs.-Those of 5 1 sheets in- 

cluding 5 recalled froill last year \\rere received and 46 dealt with, 
leaving 5 in hand unavoidably tlelayed due to cljauges by local offi- 
cials in boundaries aud narueu. 

l'r,ict?~yt~lrrtior~ c'11tcr.t~ tcrttl ~ I Y ~ L ' C I ' S C  ~1~~t~e.-Tlie circle office tri- 
a~igulatiou records were ~.egietcretl ant1 indexed o~ tlie card systeln 
and t r aver~e  record volnlnes for sheets 7s P, 83 B, C, I), F and J 
were prepared. The t,thul;tting in srnoptical form of all moderri minor 
triangulation ancl tlic preparation of pamphlets for the area in the 
vicinity of the frontier as also of tho traverse record volulnes of Aijal, 
Durn-Durn, Barrackpore and Ichapur ( Ishapore ) and the registering 
and indexing of other traverse voluuies still remain to be done. 
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63. No. 7 Drawing Omce (Burma Circle).-This office was 
PEKSOXSEL. 

Class  11 Qflcel.. 
Mr. W. G. Jarho, in cllargt.. 

forll~ecl 011 the 2nd October 1923 
from the existing Maymyo Drawing 

- 
Uppel  stcbordr ~ t n t e  SCITI'CP.  Office. During the year 8 two-inch, 

1 Othcer. 
Lolcer Sttbordlrrote S ~ ~ L . I C C .  12 one-inch and 2 half-inch sheets, 

18 Draftsmen, etc. surveyed in 1922-23 were received 

from field parties, and were finally examined. With the exception of 3 
one-inch sheets, all were submitted for publication during the year. 
Of sheets surveyed in 1912-23, tliere still remain 3 two-inch forest sheeTs, 
retained with the party for entry of new boundaries. None of the sheets 
surveyed in 1913-24 were submitted by the 30th September 1924. 

Half-inch sheets compilecl from modern one-inch sheets.-8 half- 
inch sheets were drawn and completed in No. 7 Drawing Office during 

the year. 3 others are in hand. 
Moder?~ mccter,ial c~vailable for half-incl~ w~cipping.--There are 2 

modern half-inch sheets, O F  which the component oue-inch sheets have been 
published and 2 others of which the one-inch sheets have been submitted 
for publication, tlie drawing of which has not yet been put in hand. 

Qunr te r - i )~c l~  sheets compilecl f ro j l~  modern half-inch sheets.-One 

of thene sheets is in hand. 
Modern mntericil ncuilable for qtcurter-inch ~nccppin!j.-There are 

8 quarter-inch sheets of which the component half-inch sheets have been 
published or sent for publication. 

Colot~,r patterns cilltl press ort1e.r proofs.-These have been received 
for 9 one-inch and i half-inch sheets, and were all co~npletecl and 
submitted. I n  addition t o  tliese the colour patterns of 17  special 

2-inch forest sheets were prepared ancl submitted. 
1 '~epu~cct io n of Forest Index s~Lo~!! i i tg Gtczetted Resewes.-This 

index, on the one-millionth scale, which was hegun last year, was 

completed during the year. 
64. No. 6 Drawing Omce (Simla).-The Sicrvc!j Sectio,~ has 

P E K R O Y N E L .  been elnployed on the compilation 
( , lq. .  I O , ~ ~ I ~ . ~ , I ,  and fair-drawing oE trans-frontier 

Major L. (;. C r o q t h w ~ l t ,  I '\. , it i  c11ktrg1~. 
~ ' / n s r  I I  Of t irr~,* .  111ap3 on the one-millionth, half- 

JII.. E'. ti. (:IILU~. incli aud clrlarter-inch scales, and 
., H .  H .  P. Buttertiel~l. 

. . I ~ I I I ! /  S P , ~ ~ I ~ I I I ,  incorporating adtlitioual survey ant1 
4 Ellropean 1)rafhrnen. 
a Printera. information on sheets previously 

S i ~ r ~ v r u  Soct.on 
2 Clerlrs. 

18 Draftsmen. 

published. 
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During the year 5 1/M sheets, 24 quarter-inch and 3 half-inch 
sheets were compiled, fair-drawn and submitted for publication; 5 

quarter-inch and 4 half-inch sheets were sent for publication of new 
editions after new material and information had been added. 

Press order proofs of 38 sheets were examined and colour 
patterns prepared. 

The Army Secti.on is employed on the preparation and printing 
of maps and plans for the Army and other Government Ilepartments. 

During the year 353 maps and plans were dealt with and 61,69G 
copies printed on the litho-printing presses. 
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PART 4.-WORK FOR LOCAL GOVERNMENTS AND 
OTHER GOVERNMENT DEPARTMENTS. 

65. Northern Circle. No. 22 ( Riverain ) Party.-The party 

PERSONSEI.. continued the work of traversing 
c s r ( l . s ~  I ofictv. and laying down base lines. 269 - .> 

.\lr. L)l~nlli Ham 1-twtua, H.S., iu clrargts. linear and 641 square miles of 
I*l, l~t,r.  ~ Y ~ t O a ~ . r ( i r t r r t c  &l-r.crc.t. .  

3 OEicers. main-circuits along the Indue river 

I . I I I ~ . C , .  SII  ~ I I , I , I ~ ; I I ~ I  t c  S( , r~ . i c c .  in Mignwili and Dera Ismail Kbgn 
3; Tluverscrs, ctr . ,  (escludiug 95 pnrely disttrict8 and 2,727 linear miles and 

ttlrupolary rnenl. 
;)(;!I square miles of minor traverse 

in the Cheniib riverain tract in Jhang district were executed, 412 
theodolite stations of the former and 13,243 of the latter in 190 villages 
were fixed. 468 corners of 156 squares in 502 square miles were 
den~arcated with permanent mark-stones on both banks of the Chensb 
river in Jhang district, to serve as buses for future survey and. 
demitrcation of boundaries ancl fields in the bet1 of the river, 1,815 
plottecl and :<ti9 boundary ?r~(t.sticis (settlement mapping sheets) on the 
scale of 1,2,640 and 29 four-inch sheets were traced and supplied to 

the Settlement Officer, Jhang. Besides tbeue 311 boundary ?ncisavis 
were partly compiled on the scale ol' one inch = 220 feet for the 
next field season's work, and 163 miscellaneous traces were prepared. 
All the traverse stations marked during the field season were plotted 

on 29 four-inch sheets. 
66. No. 23  ( P u n j a b  R e c t a n g u l a t i o n )  Party.-During the 

P~risosxer , .  year the party wa.s employed on 
C ~ I ~ F S  I o f l , ~ ~ ~ .  rectangulation in connection with 

Jlajor R.  Foster, 1.d , in c l~arge to 5th 
May 1924. the Yuqjah C4overnment's Sutlqj 

Nnjor J.  D. Camphell.  D .S .O. ,  R.E., i l l  valley pro,iect in 
rharg? from Rfh 3Iay t o  34)t.ll Jnnr 192-i. 

the Rlultau, 

I .  ; c. J I ,  D I I Montgomery, Lahore and Feroze- 
l a t  Jnly lYd4. 

( q 1 n 3 L 4  I I  ( ! ~ r c l ~ . c .  pore districts and iu Bahawalpur 
Jlr. )In)-a Das Puri, R.S. 
., -1. >I. Taluti. L .C .K.  
.. F. W. S~nith. 

State. 

A total area of 5,540 aquare 
111iles was rectaugulated and 
35,000 corner tltonen of 100-acre 
rectangles were ernhedded. Iu iln 
area of 3,586 square mile8 :3,2:1:; 

21 v~rn~crserw, etc. .  ( cxclllJiug ynrclr linear miles were traversed in ad- 
tpmponry troverPem I. vauce for Lhe purpose of laying 

down the corners of 2,400-acre rectangles. 
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The country under rectangulation comprises three separate 

(1) The area included in the Lahore, hlontgoulery and Ferozepore 

districts, bounded on the north by the old bed of the Beiis river from 
the north of Piikpattan to Icastir; on the east froill Kasiir to 

Ferozepore; on the south fTom Ferozepor~ to the junction o l  the Feroze- 
pore-Bahiiwalpur and Bikaner boundaries and thence along the Bahawal- 
pur State boundary to  the south of Plikpattan. I n  this arca the country 
is well cultivated, is irrigated Ly canals and interspersed with patches 

of thick forest. 

(2)  The area in the Bahiiwslpur State included bet\veen the Illdus 

and Panjnad rivers and tlie railway line from its junction with the 

Sukkur , district boundary to Chaudri railway station ; ant1 the area in 
the Chol is t~n between the railway line and the old bed of the Hakra river 
from a point 25 miles east of IchBnpur to s point on the BahLwalpur 

State boundary south-east of Takht Maha1 railway sbation. The country 
included in this area is mostly u sandy desert in which water i~ scarce. 

(3)  A narrow strip of land in t'he Multan district north ant1 south 

of Jaliilpur Pirw51;i and between the Si1tle.j river kind the olcl hccl of the 
Bess river. This strip of 1:lntl is well c~iltivatecl and interspersed with 

patches of jungle. 
In recess tlie party was eulployerl on the colllpilation of " ~ ~ c t s c i z l i s  " 

of the area recta,ngulate(l, tri~rerse compntntions and the preparation of 

material for the en~l l ing field season. 

67. The Settlement Survey Detachment.--With n view t o  

P R R S O N N K I .  ii~sisting tlre Srt,tlement Oficcrs, 
~ ? ( I ~ Q  11 o f i r 1 3 1 . .  PeshRwar i1nt-l Attock. the Settle- 

Mr. Maya DILU l'nrl, R.S , I I I  cl~arqq- 
,, Ah1111l Knrim. R.A went Survcy Iletachn~ent was formed 
,, Na1~cnc11:~ N:)tll Cl~nckc~rl)ntt!. 1 ,  ( '  F: exp~rirneiitally on the I st February 

r ~ ~ ~ l ~ i ~ l ~  avl l / l i , l  , i l  , I { I ~ , ,  S,,I I-;, . , . .  1924, nq a part of Yo. 3 Parby 
2 Otficor*. 

(S.  C . ) ;  and was nintle ;In independ- 
I ,or~. i~i .  rYl111u1 (11 I I ~ I ~ I ~  S ~ ~ r r . ~ c ~ . .  

19 Snl.ve)-ora, l ' n ~ r c ~ s r r s ,  ctc. ellt 1111it wit11 efftlct fro111 t,he la t  
(eac ln t l i~~g  45 1111rrly (crnpornry 1nc11\. tlnlle 1924. 
The old ~c t t l emrn t  m ; ~ p ~  wcre e?r:iminecl and t l~ei r  tlefrcts 

pointed out to 110th the Settlement  officer^. Thp whole of tlie RIilrdiin 
and Chiirsaclda Iflhsils in the PesliBw;~r c1istrit.t :1nd soiue hilly portions 

of the Attock ttrhsil were taken up in the uritlclle ol' the fieltl seiison 
untler difficult circu~nstnnces, tlue to tho iuexperieuca of the trr~versers 
and tlie difficulty of preventing camps being robbed 
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A t  thc special re(loest of the Settlenlent Officer, PeshfiWar; 
field opxat ions  were continued during the hot weather so that all the 

plots of both the tcthsils could be supplied by early next winter to 
enable hirn to  finish the detail survey during the season 1924-25 for 

assessment purposes. 

The rnnps of 454 villages were reduced by penta.graph to the 
one-inch scale and compiled on 23 one-inch topographical sheets. 

I n  all 4,29i  linear miles of main and minor traverses in 
854 square miles (356 in Chiirsadda and 498 in Mardiin) of 270 villages 

of  the Peshiiwar district; and 398 linear miles in 74 square miles of 
13 villages of the Attock fahsT1 were traversed; and 17,256 stations 
in the forrner and 1,837 atations in the latter were laid out  on the 

g o u n d .  Only 467 square miles of the Peshswar district were computed 
and plotter1 ; and 1,350 plotted ntnsclvis (settlement mapping sheets) 
on the scale 24 inches to  a mile and 128 four-inch village indexes were 
supplied to  the Settlement Officer, Peshiiwar. I n  the Attock tc~hsil 
the whole area, viz., 74 square rniles, was completed ; and 320 plotted 
. ~ h a s ~ ~ ~ i s  of 1 3  villages on the scalc 32 inches to  one mile, and 13 four- 
inch indexes were supplied to  the Settlement Officer, Attock. Besides 
these 650 miscellaneous traces were prepared and a11 the work done 
during the year mas plotted on 41 four-inch sheets. 

The ground in the Peshswer district was flat, highly fertile, and 
well i rr igated;  while in Attock the area was scattered, broken, and 

cul tivated. 

88. Southern Circle. No. 5 Party.-At the recluest of the 
Comrnantlant, Royal Artillery, Southern Command, a, surveyor tixed 
ndrlitionnl points in the SnilBn5 Artillery Practice Carr~p for  artillery 

ranging purposes. 

89. Eastern Circle.-In adflition to  his duties in the Imperial 
Department, the Director, a Director of Sarveys, Assam, held 
administrntive charge of the Assam Snrvey 13epartment, including the 
AsRarll Traverse Party, the Drawing an(l Reproducing Otlices a t  Shillong 
and the A s ~ a m  Survey Schonl a t  Jhiilukhari; ;11so in his capacity a8 

technicral adviser on survey matters to t l ~ e  Government of Rengal he 
viaitecl the Benpal Trnver~o  Pnrty in the titlld. . 

70. No. 12 Party.--During the year, a t  the request of 
the Afiaelll Government. eurveyor Singbbir Thfipa accompanied 
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Mr. J. H. Hutton;--C.I.E., I.C.S., Deputy Commissioner of the 

Hills district, in a tour in the unadministered Ngga tribal area almost 

as far as the main range forming the Assam-Burma boundary and 

carried out a reconnaissance survey on the half-inch scale of an area 
of 1,351 square miles, which has been included in the party's mapping 

programme for the year. 

71. Geodetic Branch.-At  the request of the Chief Engineer, 
P. W: D. (Irrigation), Burma, 593 miles of levelling of precision were 

executed. 

For the Punjab Government, 659 miles of secondary and 31,865 
miles of tertiary levelling in connection with the Sutlej Valley 

Irrigation project covering about 4,800 square miles were completed. 
The preparation and printing of contoured charts for the same prqject 

is in progress. 

At the request of the Burma Oil Company, llessrs. K. K. Das, B.A., 
and Jugal Behari La1 were deputed for a period of 44 months to  
assist Dr. Pekar, Geopl~ysicist of Budapest, in a gravity survey with the 
Eotvos torsion balance in Khairpur State ancl Sukkur District (Sind). 

I n  recent years the data obtained by t'his instrunlent have been 
found useful in the elucidation of geological structures concealed 

beneath alluvium. 

72. Head Quarter Of3ces.-The total out-turn of all extra- 
departnlental publications during the year for the Army, for Local 
Governments and for other government offices i~ given in Table A of 
the Photo.-Litho. Office report .on page 45, in the " Issnes " tnhle ant1 in 
Table 111 of thc Map Record and Isfiue OEce report on pages 8 7  and 38. 

In addition to tho special maps for other departments ~vllicl~ nre 
mentionecl in para. 49(9) on page 36, these extra-depart~ncntal publica- 
tions include maps to i l lu~tra te  tlle various re1)orts of government officials, 
m a p f o r  railwny gnidee, aud for posting in railway carriages, kc .  

The dsual large numbers of weather charts for the Meteorological 

Department and of the pl~otopavure  niid half-tone i l lu~tra t'ions for the 

Archzeologica,l and other departments were also printed. 

Tho work entailed by the preparation of originn.1~ for some of theee 

special maps, in addition t,o their publication, is mentioned in the 
reporte of No. 1 Drawing Office and of the Engraving Ofice on 
pngee 39 to  44. 
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73. Mathematical Instrument 0mce.-Repairs to range- 

finders, binoculars, telescopes, sight dials, &c., manufactures of articles 

and calibration of gun-clinometers were carried out for the Army; 

also a large number of microscopes were repaired ifor the Medical 

department in addition to the general repair and manufacture work 

for other civil departments. 

74. No. 6 Drawing Ofice (Simla).-ln addition to its norlnal 

work for the Arn~y,  this office has prepared maps and plans for the 

Foreign and Political, Home, Legislative and Meteorological Depart- 

ments, Census Commissioner of India, Government Press, Public Health 

Commissioner and Punjab Hydro-Electric Survey. 



APPENDIX. ' 

COLONEL C. HI D RTDER, C.B C.I.E., D.S.O., R.E. 

The Department haa lost one of its1 most distinguished officers by 
the retirement, on the 28th of September, of the late Surveyor General, 
Colonel C. H. D. Ryder, C.B., C.I.E., D.S.O. R.E. 

He joined the Department as a Lieutenant on November the 20th, 

1891, with nearly 54 years' service, of which over 3 years had been 
spent in Inclia. During his career in the Survey of India, he did topo- 

graphical work in various parts of India and Burma, and the following 

summary will show his exceptional record as an explorer in nearly all the 
countries of Southern Asia :- 

1894-95. One of the Survey officers attached t o  the Mekong 
'Boundary Commission. 

1898-1900. Explorations in Yunnan-Twice across'china from 

Burma, the first time ending up  via Tonking, and the second year 
working down the Yangtze river during the Boxer rebellion, and finally 
joining up with the China Field Force, where he was present a t  the 
actions of Pei-tsang and Yangtsun and a t  the relief of the Peking Lega- 
tions. For his reconnaissance work he received the thanks of H. E. the 
Commander-in-Chief, and for war service the medal with clasp and a 
mention in despatches. 

1903-05. Accompanied the Tibet Expedition to Lhiisa-Medal 
with clasp, D.S.O., and mentioned in despatches-From Lhiisa worked 
along the Brabmaputra and Sutlej valleys, behind the Himslayas, to  
Simla-Awarded gold medals by the Royal Geographical Society and the 
Geographical Society of France, and s silver medal by the Scottish 
Geographical Society. 

1913-14. Senior Survey Officer with the Turko-Per~ian Boundary 
Commis~ion, nnd later Deputy Colnmissioner as  well, being in charge of 
the operations on the outbreak of the War, when the Commission was 
broken 11p nnd he proceeded to England via Russia-Awarded the C.I.E. 

Apart from this remarkable record, Col. Ryder will be held in lasting 

memory hy the Department on account of hie valuable services as an 
admini~trator. Jn 1906 he was selected to hold the newly formed post of 
Superintendent, Frontier Surveys, which was, next to that  of Surveyor 



General, the most important post in the Department. His tact and 
ability in administering the six Frontier Parties, and afterwards the 
Northern Circle, were an  important factor in building up the improved 
traclitions of work which the Department has been able to evolve since 

it was granted the  improved organisation of 1906. . Later on, 1915 to 
1918, he held the post of Superintendent, Map Publication, in  Calcutta 

during the most difficult period of the War. The success with which the 
Calcutta Ofices respondecl to  the heavy strain which was put upon them 
owing to War demands by the Army aha many other Departments, was 
largely due to his excellent administration for which his services were 

brought t o  the notice of the Government of India. He  was then posted 
as Director of Survey Operations in 'Iraq, where he effected notable 
improvements in organisation and procedure (1918-1 9), and was mentioned 

in despatches. 

Col. Ryder finally succeeded to  the post of Surveyor General on the 
16th of Xarch 1919, where his patience, ability, and solid good judgment, 
were invaluable in facing post-war problems and in getting the Depart- 
ment properG re-established on a peace footing. This difficult work was 
embarrassed, firstly by the neces~ity of re-adjusting the pay, etc., of all 
eervicev owing to  the rise in prices, and latterly by proble~ns of retrench- 
ment and finance ; but in spite of all difficulties, the re-establishment of 
the Departnient has been carried through with admirable success, and it 
has been hnncled over in a condition which should provide :In excellent 
foundation for all future developments. 

I n  addition to this patient work of re-construction, which was 

combined with the perfecting of a great variety of dutailtr of procedure 
ancl techniclue, :L very notable irrlprovement h'as been effected in depart- 
lnental organization by the cletachment of Burma from the Eastern Circle 
t o  form a separate Survey Circle, in April 1923 This new Burma Circle 
has already jnstifiecl its existence in rnany ways, and ~ h o u l d  lead t,o 

valuat~le rlevelopments which woulrl have heen ot,herwise quite ilnpossihle. 

On the human side of aclrninistration, Col. Rycler set a most valuable 
example in dealing with tlifficult personal problelns, aurl always com- 
manded the complete confidence of those who had the p1e:lsnre of work- 
ing with him. He was awarded the C. B. (Military) ill 1922, anrl hie 

services as Surveyor General were extended for a period of 9  month^ 
after attaining the age of 55 .  
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