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LIST OF PROVINCES AND STATES I N  EACH CIRCLE. 

'Director, F ron t i e r  Circle, he;~ti(lt~:i~.ters Simla, (tele- 
y.;tti~s .. S11rfro1lt,ior")-X.F\~, Frol~tier Province, Raluchistfin, 
Fi;l~htnit-. l'unjnh. Pnnjah States, llellii, Ki1;nner and Stntes 
of 1Veste1-11 Kiljput5na. Sinct ;tncl C'ntch. 

Director, Central  Circle, he;zclq~iizrters 3Iussool-ie, (tele- 
Trams "Surcent ")-Unite11 Provinces, Central Provinces, 
('entr;tl Inrlin .\gt?nc,v, Gwi~lior State, Bi~roda State, Ajmer* 
itnci E ~ ~ Y ~ C I ' I I  I:iijpllt,?lli~, Sorthern Division Bonlbay Presi- 
I lencv, States of \Ve*ttlrn Intlin (less Catch). 

Director, Southern  Circle, 11 enclquarte rs K;~n,oal ore, 
( teltyriil~i.; " Snrsout,li " )  -l;o111I~i1~ l-'resitlencv (less Noln- 
t11et.n 1)ivision ant1 Sind), Hyrler5h,?rl nritl hI!.sore States, 
C'oorg, hlat irtt.; l'~*esi(leucy :tn(l 5l;ttlriis Y t i~tes.  

Direc?tor, Eas tern  Circle, I ~ ~ ; ~ ~ ~ ~ I I I ~ I I . ~ ~ I . s  Shillong, (tele- 
yritllii " $rlr.ea*t " )  -f2iliir l ()riss;i, TZenpal Presitlencj-, 
;I*s;L~I ant1 S i  kk i~n .  

Director, Burma Circle, Iie:u ltlui~rtel-s hluy ruyo. (tele- 
griLlllq " S ~ l r t ) ~ r ~ i ~ i ~ " )  - B I I ~ I I ~ ~ I , ,  the .\n(lnnl;~n ancl Sicohat. 
1.ql;~ntIs. 



EbW W E  CAN HELP YOU. 

Surveys of every kind can be carried out for private 
firms as well as for all Government Departments on 
applicatioil to the following Survey Directors :- 

The Director, Frontier Circle, Survey of India. 
Simln. f l'elegrants '.Su?:ft.ontier"). 

'l'he Director. Central Circle, Survey of  India. 

Jlussoorie f 7'elcgrtr l i ~ s  ': Szo-cent ") 

'L'he llirector. Southern Circle, Survey of India. 
Eilngalore. ( Il'clcgrnn~s ''Stc~sozctlr ") 

The Director, Eastern Circle, Survey of India. 
Shillong. (llcle,qc.nrrls "Suvec~st"~ 

Tlle Director. Bu~.rnn Circle, 51irve~- of India, 
Mey~nyo f Yolcgr(tw~s ' ' S I ~ ~ * ~ ) ~ ~ I - ~ ) L ~ I . ' ~ .  

Triangulation, Levelling, Cantonment Surveys, Tide 
Tables. I i i i to  tliose. aut1 011 scieutific 
questioiis, is ~b tiii11;iJ)lt: fro111 t l ~ e  L ) i ~ ' e l * l o i ~ ,  Cot)(/eti(' B~. t r /~c / r ,  

Survey of Inclii~, I>el~l. ;~ Di111. \\'110 i i l ~ ~  untlel-takes a good 
c1e;il of levellil~g :t l i ( l  %i111i1;1r I\ 0 1 ~ 1 ~  011 11;~y11ielit. ( ~ ' O / O ~ ~ / Y L ~ I / S  

" Surt riy "). 
Maps and Illustrations c;ru I ) ( h  pi-iuted by the Uil.ecto?-, 

i l lup  Plrb/ic.atior~. Survey of Inclia, 13 \ITood Street, Calcutt,a. 
for g!.ovel.li~~ieut clepxr t{nie~l t s oul:, ;~ncl special i~ lsps  call 
~ L I Y O  sunlot i11ie3 1)e l)rop:~rt>tl, on payvme~it. ( Y ' e l e g ~ - a ~ r ~ s  

''SIC I-p 166"). 

The Mathematical Instruinent Office, Survev Zudia, 
15 Wood Street, Ctilcutta. supplies itud rel)tiirs all kiuds of 
optical : i ~ ~ t l  s~lr\.e!.ing i ~ ~ s t r ~ i ~ ~ l e l l t ? ,  ; L I I ( ~  t;il;es bacli surplr~s 
i l~stri i~~ieut~h, on v~~Iu:itio~i, fro111 ;ill goveru111e11t dept~rt l~~et l ts ,  
whether I l l lp~i i i1  or I.'rovinci:tl. ( Tdqt.rs,,rs - . S t ~ ~ - i ? ~ d t " ~ .  

General enquiries shonltl lw ndtlrcssed to the ,Issistant 
Snrrt?yo~* Genwal, 13. Wood Street). (:i~lcutta. ( 7P/~gm?1u 
" SUI.O/F(:P " ), as t1lle S~irvoyo~. Geueral of Inciiit ( T c l ~ g ~ - n m ~  
" S u ~ * v e y s " )  is on tour during most of the year. 
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HOW TO OBTAIN MAPS 

AND OTHER SURVEY PUBLICATIONS. 

Maps. The Map Record and Issue Ofice, Survey of 
India. 13 Wood Street, Calcutta, ( Teleg?*ar)ts " Surrnaps") 
can supply maps, on a great variety of scales, for all parts 
of India and most of Southern Asia. These are also 
obtainable to some extent, from the Agents detailed on 
page v and froin the Directors of Circles detailed in the 
notice on page ii. 

A Catalogue of Maps, sliowing Survey of India maps 
available for all Southern Asia, and itself forming a useful 
;ttlas of t'he Iucliall Einpire, is obtairlable fro111 the above, 
; ~ t  the cost of One Rt~pvu orlly. 

Forest Maps are obtainable only from the Forest 
Map Oflice, Survey of India, Dehra Dun. (Telegrams 
" Slcrfi~rest " ). 

Geological Maps are obtainable froill the Director, 
Geological Survey of India, Calcutta. 

Publications. ,111 abstract of pl.ofessional publica- 
tions. other t'l~iin maps, is given overleaf, ant1 ;L complete 
list of the.se i3  ohtainiihle ytmcctis, from the Direc:tor, Geodetic 
Kr~snch, Siirvey of ll~tliit, Dehra l jun.  (Telegrams 
* &  Stu-t rig " ). 
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ABSTRACT OF PUBLICATIONS. 

Survey of India Publications other than 111:tp~ Inny be 
divided into- 

( A )  Historical and General Report6 
(B) Geodetic works of reference 
(C) Catalogues, Instructional handbooks, etc. 
(D) Miscellaneous papers. 

Historical and General Reports include the Memoirs by 
Sir Clements Ifarkham and by C. E. D. Black. the Annual General 
Reports, Narrative Reports, Records Volumes, etc. 

Geodetic works of reference comprise Everest's Great Arc 
Books, the G. T. S. Irolumes, Triangulation and Levelling Pamphlets, 
and Tide Tables for various ports between Suez and Singapore. 

The G. T. S.  Volumes form a series of nineteen volumes, 
describing in detail the var iou~ operatione of the Great Trigono- 
metrical Survey. Detailed accounts are given of Base-line measure- 
ments, of the reduction of Principal Triangulation with each main 
figure treated separately, of Telegraphic Longitude and Astrn- 
nomicsl Lntit'ude operations and of Levelling of high precision. 

Catalogues, Instructional handbooks, etc., comprise 
Departmental Orders: Catalogues an11 Lists. Tables and Star 
Charts, Manuals, Handbooks, etc. 

Miscellaneous papers include various unclassified papers on 
Geography, Geode~y, Exploration, e m ,  and other prc~Ee~~ioni11 and 
depart~nentnl p:iperR and forms. 

A complete catalogue of all the above may be had 
gratis on application to the Director, Geodetic Branch. 
Survey of India, Dehra Din. 



AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

London. I I FOR MAPS ONLY. 
A. CONSTABLB Lk Co.. 10. Oralire Street,  

Leiceeter Sql~nre. T . C .  

P. S. KING <&is. 2 rrnci 4. Q r ~ n t  311iith 
Street. Westniinster. 5.T. 

KEGAN P h n ,  TRENCH. TRWBXER Yr Co., 
68. C ~ r t e r  h n e ,  E.C. 

R .  QUARITCII. 11. Gr~ft,t)il  s t r e ~ t * .  ?Jew 
R o n i  Street, U-. 

HENRY S. KING CO., 65. Corr~hill ,  E.C. 

GRINDL-4~ tt CO., 54. P a r i i n n i e ~ ~ t  Shee t ,  
a.w. 

T. F I S ~ E R  U ~ w m ,  LTD.. 1. .4del!)hi T e r r ~ c e ,  
W.C. 

W. THACKER 8 CO., 2. Creed Lane. 
Ludgate Hill. E.C. 

LUZAC C CO., 46, O r e ~ t  R u ~ s e l l  Street, W.C. 

Edinburgh. 
OUVBB ANT) BOYD, Tweeddale C ~ u r t .  

Dublin. 
E. PONSONRY. LTD., 116, G r n f t o ~ ~  Street. 

Oxford. 
R. H. RLACKWELL, 50 anti 51.  Brad street.  

Cambridge. 
DEIORTON, HELL S CO.. L n . ,  Triuitp fltrert. 

India. 

OXPOKI) BOOK ANTI STATIONERY CO., 
i<;t.~hlllir Gsre. 

SIMLA.  

TII-~cKBB,  PINK k CO. 

CALCUT'L'A. 

THIOKER, SPINIC k Co.,  3 Esninllntie ]En&. 

NEWMAX Cn.. 3 Old COIII-t Hollse St,l.eet. 

BOMBAY. 

THACKXR L '  CO.. LTI). 

D. B. T-~BAPOBEVALA SONS Cn. 

MADRAS. 

~ I G O I N B ~ ' ~ I ~ A ~ ~ S ,  LTD. 

RANGOON. 

TBB CURATOR. GOVT. HOOK D E P ~ T ,  BURMA. 

LAHORE. 

Trr~  PT.N.T..\~ l l s ~ r ~ r o u s  BOOK SOCIETY. 

MEERUT. 
I 

ERNEST I , E ~ o ~ : x .  l i ~ i e  Ror~npnrte. i AJMER. 
Paris 

- i ~ C O T T ~ S I ~  J~ISSION INDUSTRIES. 
M a ~ T r n n 8  XIJROFF, r h e  Hazile - Holland. 

FOR MAPS ONLY. 
London. 

ED WAR^ ST AXFORD, LTD., 12-1 4. Long bore, 
.\v.c, 

B ~ E T A R Y  TO TIIL HIGH COMWI.~SIONRR 
FOR I ~ I A .  ( GRRBRZII, D B P A B T M B ~ T ) .  
42, C)rosvenor Gardens. 8. W.1 . 

MUZAFFARPUK. 

BuRM-~X 6 Go. 

America. 
0. 9. H m ~ o m  & CO., 30 Church St. 

Hndnan Terminal N. York. 
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SURVEY OF INDIA 

GENERAL REPORT 

From 1st October 1925 

To 30th September 1926 

I N T R O D U C T I O N  A N D  SUMMARY. 

1. Annual Reports.-Annual Reports are now published in 
three separate volumes as follows :- 

General Report. 
Geodetic Report. 
Map Publication and Of ice  Work Report. 

The first two are for the survey year ending 30th September 
but the last is for the financial year up to 31st March. 

The Map Publication Report contains all the index maps showing 
the progretls of map publication on all scales, with reports on publication 
and issue, printing and drawing, and of such o5ces as tlie Mathematical 
Instrument Office, which have to conform with the financial year. 

The Geotietic Repod includes full details of all scientific work. 
This Gene~aL Report only gives brief abstracts of the above (vide 

Abstracts IV and V in the Table of contents) and is confined to 
reporting the survey operations of the ordinary field parties and 
detachments. The first three Abstracts (vide Table of contents) 
surnmarise these reports and enable the reader to look up such portions 
as may concern him. There are three index maps at  the end, showing 
the progress of modern topographical surveys, compilation and 
publication. Maps of sorts are of course available for all parts of the 
Indian Empire, but some are very old, and all previous to 1905 were 
based on the old longitude of 1815, (which was over 2 miles out), and 
are excludeci from the index maps. 

2. General. Colonel Commandant E. A. Tandy, R.E., the 
Surveyor General, proceeded on 8 months and 3 days leave from the 
15th March 1926. Colonel C. P. Crunter, O.B.E., R.E., was appointed 
Officiating Surveyor General during his absence on leave. 

The total area of n e w  surveys of all kinds completed during the 
year was 42,489 Rqllnre miles 



2 INTRODUCTION AND SUMMARY. 

3. The total cost of the Department for the past financial yea.r 
ending 31st March 1926, as compa.red with that of previous years, 
was as  follows :- 

Groee actual cost 
::' These figures 

Deduot receipte and 

4. Organization.-Formc~tion qf Frontier  Circle.-Under the 
orders of the Government of India, a new circle of the Survey of India 
designated the Frontier Circle and comprising roughly the area of the 
Northern and Western Commands of the Army wan constituteci with 
effect from the forenoon of 1st  October 192.5 with he;ld-quarters at 
Simla. Colonel C. P. Gunter, O.B.E., R.E. ,  who held the teinpori~ry 
post of Director Frontier Surveys from 27th April 192.5, was appointed 
Director Frontier Circle. The following survey units were placed 
under the administrative control of the Director Frontier Circle :- 
No's. 2, 3 (now E and A Companies), 18 and 19 Parties, Yo. 6 Drawing 
Office (Simln), the Settlement Survey Detachment from 1 ~ t  October 19.73. 

and No. 23 Party from 1st .July 1326. No. 19 Party was temporarily 
transferred to the administrative control of the Dirc~ctor (jeocletic Branch 
with effect from 12th April 1926. 

As a result of the formation of the Frontier Circle, it was con~idered 
desirable, when redistributing the circle areas, t,o make them correspon(1 
with adminietrative boundaries and to notil'a tllelii in order t h ~ t  8ura .e~ 
records may be stored in the proper circle head-cjuilrterb , ~ n d  that civil 

Net ehual chargee ... 

administrcttions may know which Director to address on enrvey matters. 
The Survey of India was accordingly divitled into t i y e  circle8 fro111 
le t  April 1926. as shown in the in,lex maps : ~ t  the end of the hook. 

A list of provinces and ~ t : a t e ~  comprised in e ,~ch  circle i *  given in 

Notice No. 1. 
5. Notable events of the survey year were ,IS follows:-- 
( a )  The Netherlands Exploration Party under Mr. P C. Timer. 

which was exploring in Hanza Valley, as n~entioricd in l a ~ t  yei1r.s report. 
snd to which Khan Sahih Afrm (iul Khan ol' the Survey of Jndia wa$ -- 

29,99,329 81.59.646 131 ,54 ,~5 ' ;  
I 
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attached, closed work in October 192# The total area surveyed by the 

Khan Sahib was 3,580 sq. miles on the scale 4" = 1 mile. 
( b )  Surveyor Torabaz Khan was deputed to  accompany Sir Aurel 

Stein in his archsological expedition to the Upper Swiit Valley. 
(c) Under the orders of the Government of India a party consisting 

of three Upper Subordinale officers and nine surveyors under Mr. J. 
McCraken: M.B.E., was deputed to  foreign service to carry out survey 
work on behalf of the Turkish Petroleuln Co., Ltd., Baghd~d .  The 
party sailed from Bombay on the 23rd October 1925 and returned to  
India in July 1!)?(3. The manager of the company has expressed high 

commendation of the bellaviour and conduct of the party, which is 
reported to have been exemplary. Mr. Sajawal Khan's local experience 
ancl influence proved of great value to the party. 

( 4 )  The assistance rendered by Messrs. K. K. Das, B.A., and H. C. 
Banerjea, B A., in a gravity survey with the Eotvos torsion balance 
in Assam was greatly itppreciated by J)r. Pakar, the Hungarian scientist 
of the Burnla Oil Co., Ltd. 

( e  ) A lecture was delivered a t  Poona in May 1926, on "Survey and 
Maps", to the Intelligence Class by Lt.-Col. C. M. Browne, C.M.G., 
D.S.O., R.E. 

(f) Air  s~~~ve,y.-The Government of Burma (Ministry of Forests) 
has conveyed its thanks to  Ma,jor C. G. Lewis, RE. ,  for his work while 
in charge of the Aero-photo party that was responsible for the survey 
of the Irrawuddy Delta in the following terms -" The Ministry realises 
how much the success of this work wils due to the efficiency of ground 
control in featureless country for which Mi!jor Lewis was responsible and 
later to his skill in interpreting the results of the photography". 

( q )  With n view to st,udy the latest proceeses in aero-plioto work, 
Sl;i,jor C. C:. Lewis. R.E., W R H  given pernlission while on leave in 
K~lglilncl to visit f i r ~ n ~  in Engli~~ld and Switzerland as well as the S w i s ~  
Federal Topographical offices. 

6. Personnel.-Casualties, retireulents, recruitments, and awards 
were iLS ~ O I I O W B  :-- 

Class I 0ffic~1~s:-I,t.-C01. H. J. Couchman, L).S.O., M.C., R.E., 
was t,ransferred teu~porarily to the Security Printing, Nasik, as Deputy 
Master from 28th April 1926. 

Mr. S. 5 .  McA'F. Fielding W:LS temporarily promoted from Class 
I1 to C l a ~ s  I service. 

'.r 

Lieuts. H. W. .Wright, ,U 3.) and 1. M. Cadell, R.E., were appointed 
to the Department. 

% 
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Mr. Behari Lal Gulatee, B. A., (Cantab), Assistant Research Officer, 
Irrigation Department, Punjab, was appointed on probation as Asstt. 
Mathematical Adviser outside the Class I cadre. 

Class II oficers.-Messrs. G. J. S. Rae and J. H. S. Wilson retired. 
Seven candidates were.appointed to Class I1 service on the result of 

the examination referred to in last year's report. 
Mr. H. H. Creed was transferred to the Bengal Survey Department 

for a period of 5 years. 
Upper Subordinate o@cers.-Messrs. Muhammad Khan, Shaikh 

Nuhammad Salik and Shaikh Subhan retired. 
Nr. Paras Ram died. Four Lower Subordinates were promoted 

to the Upper Subordinate service and three Upper Subordinate proba- 
tioners were discharged. 

A~r!ards.-Mqjor K. Mason, M.C., R.E., was awarded the "Cuthbert 
Peek Grant" of the Royal Geographical Society to assist him in further 
explorations of the Himalayas. 

Khan Snhib Afraz Gul Khan received the award of the "Back 
Grant " of the Royal Geographical Society for his surveys in Central 
Asia and Hunza. 

The following honours were conferred during the year :- 
Khan Bahadur ... Khan Sahib Saiyid Zille Hasna,in, 

Extra Assistant Superintendent, 
Survey of India, (Retired). 

Rai Sahib . . . Mr. Chuni La1 Kapur, Extra Assie- 
tant Supcrin tendent. 

Mr. Sarada Charan Chakraberti, 
Head Assistant, Map Publication 
OEce. 

. .. Mr. Abdul LatiE Khan, Sub-Assis- 
tant Superintendent. 

Khi~n Snhib 



1.-ABSTRACT OF SURVEYS IN EACH PROVINCE 
AND STATE. 

(For  Abstract of Forest a n d  Cantonment Surveys, see Part  111, page 13). 

7. Central Circle. 
Punjab.-Riverain surveys, Jhelum, Mianwiili: Lyallpur, 

Montgomery and Shekhiipura districts, (p. 28). Boundary 
survey, Ambiila district a.nd Sirmiir State, (p. 29). Rect- 
angulation, Ferozepore district, (p. 30) 'and four inch 
survey, Ferozepore, La,hore, Montgomery and Muzaffar- 
garh districts for Sutlej Valley Irrigation Pro-ject, (p. 29). 

Uniteti Provinces.-Topographical surveys, Jhiinsi district, 
(p. 27), 13snde, Camnpore, Fatehpur and Hamirpur 
districts, (p. 26). Four inch contoured survey, Moriidii- 
biid and Sa,hiranpur districts for East Indian Railway, 
(p. 25). Forest Bounda.ry demarcation, Bnhraich and 
Kheri districts, (p. 25). Large scale survey, Muttra 
City, (p. 29). 

Central India.-Baghelkhund Agency. Topographical 
surveys, Baraundii State and Chaube Jiigirs, (p. 26). 
Bundelkhnd Angency.-Topographical surveys, Ajaigarh, 

Baoni, Beri, Charkhiiri, Chhatarpur and Gaurihar 
Sta.tes, (p. 26), Orchhl State, (p. 28). 

Central Provinces. -Topographical surveys, Balagha t, 
Bhandira,, Mandl2 and Seoni districts, (p. 17). Forest 
surveys, (p. 27).  Cantonment survey of Pachmarhi, 

(P- 48). 
Gwntior Stat(>.-Topographicd surveys, (p. 28). 

8. Frontier Circle. 
North,- West Fro?) t ~ e r  Proor?tcla.-Revisinn topographical 

surveys, Peeh5wur i~nd  Haziira districts and topo- 
graphical surveys, Swit  :~ud Huner, (pp. 31, 82) .  Air 
survey for cadirstral maps, Peshiiwnr district, (p. 34). 
Air survey of river Indus, (p. 34). Settleu~ent survey, 
Peehawar district, (p. 36). 

I'z~gjnl) -1tevision topographic:~l surveys, Attock and Rawal- 
pindi tlistricts, (p .  51). Air survey for cadastral maps, 
Attock district, (pp. 34, 3 6 ) .  Air survey of river Indue, 
(11. 34). Settlement eurvey, Attock dietrict, (p. 36 j. 

Sznd.-Topographicnl surveys, Hyderibid and Karachi 
districts, (p,;'!3). Moaaic of river Indua, ~ ~ d e r i b & d  

. dietrict, (p. 34). 



8 XRSTRACT OF SURVEYS IN EACH PROVINCE AND STATE. 

B(tluchbt~~t.-Topographical surveys, Las Bela State, (p. 33). 
9. Southern Circle. 

Cmtrnl Yrovi.r~ces.-Topographical surveys, ChBnda district 
:mi Bastar state,  (p. 37). 

Bomba,tj.--Topographical surveys, rihmadnagan~ Sholiipur. 
Thfine. Koliiba. Poona and Ratniigiri districts, (p.  38). 
Forest surveys, ( p. 39 ). 

Holnbn!~ Sfutes.--Topogrnphical surveys, Bhor, Janjira, 
Yiingli. Jliriij (Senior) and Mirgj (Junior) States, (p. 38). 

H!p!orcih2(l Sttcte.--Topograpl~ical s ~ r \ ~ e y s ,  W arangal, Karim- 
nagar, Bdiliibiid, Haichiir, Bhir and Osmiiniibiid districts, 
(pp. 37, 38). 

,llall,r.ns -Topographical surveys, East Godiivari. Anantapur, 
Bellnry. Cuddapah and Kurnool districts, (pp. 37, 38). 
Four inch survey, Salem and Coirnbatore tiistricts, for 
Gnuvery (Mettar) prqject, (p. 38). 

10. Eastern Circle. 
Asstrn/,.-Topograpllicr~l survey~,  Sadiyii Frontier Tmct, 

Lnkhimpur district and tribal area, (p. 4'2). Forest 

eurveys, (p. 42). 
Aih8r c~nt l  Or ism.-Topographical surveys, Haziiribiigh, 

Singhbhfin~. 11~nbhCi111 ant1 Cuttack districts. Keonjhar, 
1)henkiiniil. Sartrikelii and Mi~yfirbha~lj States, (pp. 40, P I ) ,  
Four inch yurvrys, Jharia coalfield. MBnbhiim and 
Haz~ribiigh districtel I p. 41). Forest Surreys, (p. 41). 

11. Burma Circle. 
Topogriiphic:~l surveys, Snndow;~y. Henzi~d;~, Bassoin :~nd 

Jly:~ungu~y,\ lli~tricts i~nd tribi~l itreil known ;IS ' .The 
'rriangle". ~ p .  44). An~hsrtlt an11 Thi~ton clistricta. ( p  45).  
Y,~yruyo (iuicle Map, c p 44, lloulmein (;uide Map, 

, 4; Forest surveys, (pp. 44 to 4 7 )  



11.-ABSTRACT OF TOPOGRAPHICAL WORK. 

12. The foliowing two tables show respectively the progreefi 
of the topograpliical programme assigned to the 1)epsrtulent i l l  1905 and 
tlIe out-turl1s cost-rates of clifi'erent pnrt ie~ cluring the year under 
report. In  1918 the Secretary of State sanctionetl a scherlie for the 

of the scale of' survey of certain sparsely populated ;ireas of 
India. 'J'his will greatly reduce the area of survey 011 the acale 1 inch = 1 
mile and cousequently accelerate the rate of progress of topographical 
surveyfi shown in Table I below. In order to give a better idea of 
wlrat work actually lies bel'ore the nepartlnent. it In:ky be ren~arked that 
of tlie area renraini~~g For survey about 489.000 square r~~i les  muy 
possibly be surveyell on the scale 4 inch - 1 mile or si~~aller scales. There i~ 
however a t  present il tendency to revert to the larger scille in many 
areas, owing to the pressing requirements of geologists and engineers, 
and to the military demand for maps on a larger scale. 

Table 1.-Progress of Topographical Surveys since 1906. 

TOTALG. 

S q .  milea. 
371,045 

36,676 

32,342 

32,750 

24,779 

Central 
Cimle. 

Sq.  ? ,~ i l e s .  
175,408 

12,334 

8,168 
11,689 

4,202 

Sur;ey 
year. 

, ! 

1005 - 14 

1914'. 15 

1915 -16 

1916- 17 

1917 - 18 

Frontier 
Circle. 1 Circle. 

Scales of 
8urvey. 

~ ~ ~ t l ~  
183 inch = 

1 mile. 
ditto. 

' ditto. 
ditto. 
ditto. 

509 

9.145 

I4l4l1 
11,528 

26,199 

18,544 
12,095 

1918- 19. 
1919 -20 

1920-21 

1921 - 22 

S q . ? ~ ~ i l e s .  

2 . 
3 2 

ditto. 
ditto. 
ditto. 
ditto. 

Sq.  711i l~s .  
96,154 

19,286 

17,243 

11,338 

12,181 
sU 
$ .- c 

!G 
2 

Sq. ? n i l ~ s .  i Sq.  mi les .  

Completed UP to !304.23!2*' / 281.975 i 89.587 1122.413 1 798.207 

1922-21 1 ditto. 

1928 -24 1 ditto. 
1924 -25 1 ditto. 

7,263 

11,891 

14,275 

21,596 

20,823 

28,160 

21,765 

34,842 

2,448 

2,279 

3,560 

3,596 

1,764 

1924-25. 
+As redistributed , 
1925-26. 213.774 172.381 

64,641 

2,608 

4,652 

6,163 

4,800; 

13,948 

! 

4,311 I , t:::: 30,464 

200.051 

1925-26 1 , lit!o. 11.621 4.906; 14,137 

Areas completed , 226,395 i 177,2881 214,188 

5,766 6,509 

5,970 / 5,510 

9.144 1 5,482 

11,363 7,606 
4,544 1 5,913 

89.687 / 122.413 798.207 - 
6.029 1 5.796 ( 42.488 

95,616 1128,209 , 840,696 

39,961 

44,604 

61,648 

65,673 
44,317 

Balnnccrernnining; 212.605 354,327 129.362 1189.619 1 137.666) 1,023.579 --- 
Total programme : 438.000 1 531.615; 343,560 ,285.235 / 265.875 1 1,864,276: 

I ) c ~ R ~ I I ~ ~  H ~ T P ~ R  LIIO!VII 1111lit-r C:eutn~.i Ciroic 11p t,o 193-1-26 mere surveyed under tho Xorthern 
Circle. 

+'l'llc Nnrtl~crn a111i Sout,hrn~ (:~PCIBR huving open rc-arranged n~ Centmi. Front,ier and Southern, 
the tot01 srrm eurvrycu np to 1!)!?4-2i, nrr ~ i v e n  i s  now reaiat.rihutea, the dctaile for racn ye&r 'millK 
left nnciistnrl~eci. - 
: . \~iv~tnr~~.@c- hhu i ~ c r l ~  t,aiien or the n*~?ortunit~y afforded by t.he rr-nrmngement, of the Circiee 

cnbulnte more accurateiy ,ho urea covbreu'hy the progmmme. The total snit& r'. ir 1,8&1,876 sgnerc 
 nil^^ 89  n p i n ~ t  1,821,600 ~ q .  mile8 ~ h o w n  in previourr report&. 
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111.-ABSTRACT OF FOREST, CANTONMENT, AND 
OTHER SPECIAL SURVEYS. 

13. Forest Surveys. 
United Provinces.-Eastern Forest Circle. Jhsnsi Forest 

Divn., (p. 28). Bahraich Forest Divn., (p. 25). 
Central Provinces.-Northern Forest Circle. Mandla Forest 

Divn., Seoni Forest Divn., (p. 27). 
Southern Forest Circle.-Baliighit Forest Divn., Bhandara 

Forest Divn., (p. 27). 
Sind.-Sind Forest Circle. Hyderabad and Karachi Forest 

Divns., (p. 33). 
Bo??tbay .-Northerm ccntl  Central Forest Circles. West 

N ~ s i k  Forest Divn., (p. 39), Poona Forest Divn., (p. 39), 
Kolaba Forest Divn., (p. 39). 

Assam.-Easter?% Fo~es t  Circle. Sa.diyii Forest Divn., (p. 42). 

Sibsigar Forest Divn., (p. 4.2). 
Bihzr a n d  0rissa.--Chaib%ss Forest Divn., (p. 41). 
Burnta.-Delta Forcst Circle. Henzada-Ma-ubin Forest 

Divn., Ba,ssein Forest Divn., (p. 44). 
Federated Shun States Forest Circle.-Northern Shan 

States Forest Divn., (p. 44). 
Tenasserim Forest Circle.-Thaton Forest Divn., (p. 45). 

Thaungyin Forest Divn., (p. 45). 
Hlaing Forest 0irclc.-Alla.nmyo Forest Divn., Prome 

Forest Divn., (p. 46). 
Sittang Forest Circle.-North Toungoo Forest Divn., 

North ,Pegu Forest Divn., (p. 46). 
Cen,tral E'orost Circle.-Ma,gwe Forest Divn,, Pyinmane 

Forest Divn., Ya.methin Forest Divn., Meiktila Forest 
Ilivn., (pp. 46-47). 

14. Cantonment and City Surveys, etc. 
Geodetic Branch .-Cilmpbellp~re. Ferozepore, the Galis in 

Murree hills, Riiwalpindi, Quetta, Loralai, Fort Sandeman, 
Chnman, Lahore, Multiin, (11. 48). 

Central Circle.-Muttra, (p. 29). Pachmarhi, (p, 48). 
Rt~rma Circle.-Maymyo Guide Map, (p. 44), Moulmein 

Guide Map, (p. 45). c. 
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15. Special Surveys. 
Punjab.-Riveritin surveys, (p. 28). 

Sutlej Valley Irrigation Project, (p. 29,). 
Ambiila-Sirmiir Boundary, (p. 29). 
Yunjab-United Provinces Boundary demarcation, (p. 28). 

Cent,ral IncZiu.--BhopBl surveys, (p. 49). 
United f',rovinces.-Survey for railway flood protection, 

(p. 25) 
Hyt lerZbZt l  State.-Survey of Sarangapalli-Tekmatla coal- 

tield, (p. 37). 
Revision eurvey on the scale 14 inches = 1 mile of the 

country around Secunderiibiid for the military autho- 
rities, (p. 37). 

1Matlrns.-Survey of the Kistna Valley at Siddeswararn, 

(p. 37). Cnuvery ivlettiir survey, (p. 38). 
Bombay.-Fixing points for 16th Field Brigade, Royal 

Artillery, Kirkee, (p. 39). 
Sind.-Mohenjo-daro ruins. (p. 49). 
Mysvre.-Fixing points for 13th Field Brigade, Boyal Artil- 

lery at  Hoskote and Bangalore, (p. 39). 
& Orisscl.--Jharia coalfield eurvey, (p. 41). 



1V.-ABSTRACT OF GEODETIC OPERATIONS. 

I Lt.-Colonel R. H. Thornas, D.S.O., R.E., from 1-10-25 to 27-11-26. 
I Lt.-Colonel M. O'C. Tttndy, T).S.O., O.B.E.. RE., from 28-11-25. 

16. Organization.-The Hhop%l Survey Detachment was transferred 
from the administrative control of the Director Central Circle, to that 
of the Director Geodetic Branch. No. 13  Party was transferred from 
the administrative control of the Director Geodetic Rrilnch, to that of 

the Director Rlap Publication. S o .  19 Pttrty, which was transferred to 

the administrative control of the Director Frontier Circle, has been 
re-transferred temporarily to the control of the Director Geodetic 
Branch. 

The designation of the Superintendent of the Trigorlometrical 
Survey has been changed to the Director, Geodetic Branch. 

The following parties and offices were administered by the Director, 
Geodetic Branch :- 

Nos. 13, 14, 15, 16, 17, 19 and 20 Parties, B h o p ~ l  Survey 
Detachment, Survey Training School, Computing and Tidal 
Party, No 2 Drawing Office ancl the Forest Map Office. 

The work of No. 20 Party (Cantonment Section) is briefly described 
in pitrt X (p. 48). 

Full details of the following geodetic operations are being published 
in the Annual Report of the Geodetic Branch. 

17. Dqflection anti gravity o11servations.-(Nos. 13 and 14  Parties). 
'l'hese pnrtiea did not take the field during 192Ei-26. The computi~tion 
of observlttions made in Kash~nir during the previous year was com- 

pleted, except the computation of the Hayford anomalies. Preparations 
were made for the International Longitude Observtltionn nt Dehra Den 
in 1926. 

18. ' I ' r r . a n ~ ~ ~ ~ l a t i o ~ 1 ~ . - ( N o .  15 Party]. Tn November 1925 Principal 
f 1 Lriangulation wnH colntllenced in Lower Hurm:~. to ~ u p p l p  reliable fixed 
points round Hilngoo~l on which to base ;L new large scale innp of that 
town, proposetl by the Loci11 Government, and to assist the topographical 
survey of the ;Lre;i. 

P rev io r~~  trii~ngnlation in the area consisted of some minor work 
(lone in 1875. Many of the stations had disappeared and thoae remnin- 
ing were not n~rffIciently reliable to be used. 

The new aeries hrei~ka off ~ o ~ t h w i l r d ~ ~  from the Eurm:t Coast Series 
80 111i1en north of Rangoon and rnnu through the Government Reserved 
Forests of the Pegu Yotnn, hill8. The reconnoitring nnd building c.2 the 
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stations were completed as far as Rangoon, and the observations were 
started in February 1926, but, after the first two stations had been 
ob~ewed,  thick haze made further work impossible. 

19. Tidal operations.-Self-registering tide-gauges were operated 
a t  Aden, Btrsrah, Karachi, Bombay, Madras, Kidderpore, Rangoon and 
Bassein. 

Readings of the actual times and heights of high and low waters, 
taken on tide-poles during daylight only, were made at  Bhtivnagar, 
Chittagong and Akyab under the supervision of the local Port Officers 
concerned, the results being sent to Dehra Dun regularly every month. 

Weekly charts of the tidal curves registered on the automatic tide- 
recorder a t  Mn'qil were received from Basrah each month, but these 
observations have not been reduced by the harmonic analysis method, 
as the values of the tidal constants deduced from the past nine years 
have been deemed sufficient. 

The preparation and publication of the 1927 tide tables for Basrah 
and the Indian ports is expected t o  be completed early in October 1926. 

Advance manuscript and printed copies of tide tables for 17 ports 
for 1927 were sent to the Admiralty by the end of March 1926 for 
inclusion in the Admiralty tide tables. The running off of the tidnl 
curves for 1928 tide tables hi18 been completed. 

The tidal observatories at Bns~ein, Rangoon and Kidderpore were 
inspected in February 1926. 

At the request of the Deputy Con~ervator to the Commissioners of 
the Port of Calcutta, an inspection of their automatic tide-gnuge a t  
Phuldobi was made in March 1926, with the object of seeing whether 
the regietrations of the tidal curves which had been recorded a t  this 
site for the past nine years, and which are still being continued, could 
be utilised for the prept~rstion of the tide tables for Phuldobi. An 
estimate ae to the probable cost and time for the reduction of these 
obaervations by the harmonic analysis method, and the computations of 
data for the preparation of tide tables for 11130 was prepared and sub- 
mitted to the Commis~ioner~ of the Port of Calcutta, who, owing to 
retrenchment, have unfortunately not been :able to sanction the 
expenditure. 

90. Levelling.-Work for the new geodetic level net of Indin was 
continued according to the programme ]:lid down. The following lines 
of geodetic levelling were run :- 

In the ' back ' direction only- 
(a) ,Sin..-Bariichi-Kotri. 
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( b )  Sind  a n d  R~jput6na.-Kotri-Barmer. 
( c )  Ben,gnl, Bihlir (6 0rissa.-Midnnpore-Raniganj. 
(d) Bengal, Bihiir am? 0vis~n.-R~niganj-Din&jpur. 

In  the 'fore' direction only- 
(e) United Provinces.-Muttra-Cuwnpore. 

(f  ) Lrnited Proviaces.-Cawnpore-Benares. 
Total 1,167 miles. 
Details1 of secondary and tertiary levelling for various purposes 

are given in Part  X of this report, (p. .TO). 
21. Xo comparator or base-line work was undertaken during 

the year. 
22. Con~puti?lg Qflce.--Dr. J. deGrailff' Hunter, M.A., Sc.D., 

F.  Inst. P., has re-written the article on ' Geodesy' for n new issue ef 
the Encyclop~dia Rritannica, XIth edition, additional volumes. The 
original article was written jointly by Col. Sir G. P. Lenox-Conyngham, 
Kt., R.E., F.R.S., and Dr. Hunter. 

A magnetic storm of exceptionally great intensity-the greatest 
since 1913-was recorded a t  Dehra Diin Magnetic Observatory. The 
disturbance commenced n t  21  hrs. 24 mts. on 26th January 1926, 
reaching an amplitude of .OM74 C. G .  S. units. 

Numerous computations, both departmental and non-departmental, 
were carried out, about 120 requisitions being conlplied with. Twenty- 
eight degree sheet triangulation pamphlets (including 5 Mesopotamian 
sheets) were compiled i ~ n d  s is  were printed. Forby have been reprinted. 

Magnetic i ~ n d  n~eteorological obserrationu were taken throughout 
the yeiw. The Omori ~eiemograph recorded 27 earthquakes during the 
year ending 30th September 19'26, of which h v e r e  ma,jor and 25 minor. 
In  addition to the regular time observationn: preparations for a more 
precise time service have been in hand, for which a Riefler clock and two 
other old clocks have been installed in the Hennessey Observntury. 
M'irele~s apparatus ha8 been set n p  for reception of time signal from 
Annapoli~,  Hordeails and Honolulu in connection with the International 
Longitude scheme which will be carried out in October and November 
1926. Arrtrngernents have been perfected in the Hunter Observatory 
for precise time observations in the snme connection. 

23. A brief sun~r~lary  of the work of the Publication and Stores 
Office, No. 2 Drawing Office nnd Forest Mnp Ofice, is given in Abstract 
V of this report. 



V.-ABSTRACT OF MAP PUBLICATION 
AND OFFICE WORK. 

24. Full reports of the work of the printing o&ces a t  Calcutta, 
Dehra Diin, kc.. and of the draning offices a t  a11 branch and circle 
headquarters, with i?zdexes showing the progress and present state of 
map publication on various scales, have been published separately in the 
Map Publ ica t ion  and Of ice  Work Report, fro111 which the following tables 
are abstracted to show the net result of :dl this work in the form of 
Publications and Issues, for the financial year ending 3 l s t  March 1926. 

25. The Mathematical Instrument Offlce has always 
reported in accordance with the financial year, and not the survey year; 
so its report, which is abstracted from the Map Publication and Office 
Work Report, is also for the financial year ending 31st March 1926. This 
report describes various interesting developments in connection with 
instruments for medical research and the Army, as well as for surveying, 
&c. The following table shows a elight decrease in gross demands on 
this office for the supply of instruments, while the value of the outturn 
from the workshops shows very little change. 

3. During the year from 1st April 1929 to 3 l s t  March 1926, the 
dernands on this office for supply and repair of instruments show an 
increase, compared with the previous year ( v i r l e  items 1 and 2 in the 
statement below ). 

I B.. I 8 .  I R.. 

1. Total value of etorea iaaucd, as ~ h o w n ,  4,46,559 / 3,16,024 
in the Profit and Loaa atatemente. 

2. Value of rrpnirs to inatrumants received ! 1.56.682 1 1,28,931 
for r e~s i r e ,  and returned in eervice- 

43.326 
9a.003 

No. 412 
(Re. 1,60.659 
I 

4.20.340 

1.34.008 

able condition. I 
3. Fslue of inatni~ne~ite rer~iverl, trs no 54,824 

longer r~quired.  
4. Book value of the etnck of i~ietruni~nte,  1 5,14,985 

51,875 

3,25,685 
&c., in Servicenble Store. 1 

5. Book value of the ~ t o r k  nf instruninita, i 1.1 1.1 I I 1 1.04,659 
kc. ,  in R~pairahle Store. I 

6. Totnl value of work done in the work- 3,92,072 3,82,461 
rbop. I 

7 .  Value of instrurnentn n i s n ~ ~ f a s t n r ~ ~ l  in 1 1 4 6 i  1.42.616 
the worknl~op for Pervic.errble St(,r+,. 

8. Value of inntrumelitn pure-h~sed loaally. 1 13,031 35,336 
9. Value of instrum~nta anrl m n t e r i ~ l ~  oh- 1 1,4i,i23 95,750 

tained from Enplnrld through the / I 
Director General. Indicr Store Deprrrt- I 
ment. 

10. Average number of enlployws ~ i c l  thpir , No. 4021 No. 386 
pay including p~ne i r~n  c~)ntr~hutioi~.  ( h. I . J i .280 Re. 1.52.166 

I 



Total ... i ...... 726 1 97 1 674.214 1 81,178 

26. Publicat ions.-The publications of the Department for the 
year are shows in the following 3 tables, of which Table I shows 
map publicatioos, Table 11 letterpress publications, and Table III an 

;Ibstract of the publication of modern topographical maps to date. 

Qrand Total ... I ...... I 1.018; 607~1.034.438~6.66.840 

1925-26. 

Value. 

Rs. 
9,021 

... 
750 

19,004 

850 

43,756 
4,040 

18,280 
1,12,973 

... 
500 

326,386 
8,361 
... 
5,643 

... 
102 

17,289 
3.000 

318 
17,915 

6.04.668 

Table I (a)-Maps published at Calcutta, during the year 

Number of 
sheets 

printed. 
Class of maps. 

_ .  ----- 

38,370 
13,249 
13,149 
18,410 

Extra-depart~r~ental .  
1 

llnps ... ... ... 1 Various 145 : 52 ' 175,676 

GENERAL MAPS. 
... Maps of India ... 

GEoaRAPHIcAL MAPS. 
... Jlnp of Iodia  ... 

Southern Asia series ... 
India and Adjacent Couutries 

series. 
La Cnrte Iuter~lat iont~le  du 

blonde. 

TOPOGRAPHICAL MAPS. 

Quarter inch! (RIodern') ... 
Do. (Prely.) ... 
Do. (Prov1.l .... 

Half inch, (XIodcrni ... 
Do. (l'rely.) ... 
DO. (l'rovl.) ... 

One inch, t Alodcr~ll ... 
Do. (Prelg.) ... 
Do, t Prorl.) . 

Old style rrhcet,s ... ... 
SPECIAL MAPS. 

Scale. 

. 

Pln 11s and d i t ~ g r t u n ~  Various 
Illufitrnt,ions ... ::: 1 ...... 
>Iiecellanrons ... ... ...... 

3171 1 2 1  141,026 
102 i 1 1 57,719 
102 / 32 1 299.793 

NUNBER OF 
DIFFERENT MAPS 
O F  EACH CLASS 

RECEIVED. 
' 

Depart~izentnl. 

New 
public&- 

tions. 
-. 

I 
District maps ... ... ! l "=4 ~liiles ... ... 
ldlninistrntion rc!port maps ... 11'=8 lllilcr ... 3 
Proviricinl lllnps ... ... I Vnr ion~ I 3 1 4 
P l n . ~ ~ s  of Cities ant1 C n ~ ~ t o r ~ ~ ~ ~ e n t s  1:arious l i  1 
Index nlnps ... ... ( Various 1 ,  1 
~Iisccllnncons 111nl)s ... 1 Various 50 : 36 

- - . -- 

New 
editions 

and 
reprints. 

8,750 

... 
250 

11,835 

350 

28,640 
2,500 

12,340 
37,265 ... 

400 
195,791 

4,210 
... 
8,376 

... 
276 

6,475 
1,050 

650 
47,064 

... Various I 8 

I 1 
i ... ... 11'=82nlilesl 1 1:2,000,0001 ... 1 

1:1,000,000~ 5 1 25 

Total . .  I ...... I 292 / 410 I 360.224 

1:1,000,0001 ... 1 1 

I 
i 
I 

i 
l"=4 miles 1 24 1 47 
l"=4  miles I 3 : 6 
1"=4 ~ n i l e s '  ... 5 1 
I"='? miles / 69 28 
l n = 2  111ileu , ... I ... 
l"=2 llliles , ... 
l"=l mile : 12; 168 
l " = l  mile 5 ; 
1 1  i e  ... I ... 

Various 1 ... I 26 

1 
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Table I (b)--Maps published at Dehra D i n .  

I I 
Reprints Number of 

Class of maps. and new sheets 
editions. printed. I 

I 

Value. 

I 
! Depnrt,,lentul. I ~ a .  na. p. 

29,348 0 0 

12,656 4 0 

3,231 13 3 

Cantonxnent inaps ... Vlu.lous 44 

Foreet maps ... 1 57 

Niscellaneoue 1 9 
'.. I 

Notes. 

I 
Total ... : ... 1 110 1 110 / 30.064 / 45.136 1 3 

i 
I 
! Extrn -depart,mentnl. 
I 

25,748 9 8 

1,368 1 0 

9,110 1 0 

Maps ... .. . Various 565 1 21 ! 170,147 

Plans b diagrams ... , ,, 1 30,119 

1 

Total . . . I  ... 1 9321 21/316,381 

27. C'tc1r:uttrc.-Nap publication was considerably delayed by the 
llonvy work oE surprinting minute nlenhes for the Arli~y Departn~ent on 
n very large number of ulaps already publislied. As these maps were 
trimmed and also in rllany caseq folded, the surprintipg could only he 
effected in had-presses ,  and registration was difficult and often 
imperfect. Thiu work left insufficient hiincl-presses for ordinary proof 
work. 

28, Det~rn Dfin.-In aclrlition to the work shown in Table I(b) 
above, 66,063 prints of 972 originals, collsistiny of plane-table sections, 
triangulation charts und palnphlote, sncl f o r e ~ t  111nps were printed free 
of charge. 

I n  June 192.7, the outturn of negatives reached n recortl of 287 
negativee, and in October 1923, the outturn of tho printing ~nachines 

reached e rccord of 55,764 prints, representin8 ~6,186.pulle, • 

63 

46 

2 

Charts ... . 4 1 m i  

36.22611 8 

14,674 

10,623 

4,767 

116,125 
I 

I 1 ... 1 1.0421 1311 346.4551 81,462 12 11 
Orand Total ... , 

I 



Table 11.-Letterpress publications. 

/ a /  PUBLISHED AT CALCUTTA. 

Survey of India General Report, 1924-25. Price Re. 1 or 1s. 9d. (475 copies). 
Survey of India  Map Publication and OWce Work Report, 1934-25. Price 

Re. 1 or 1s. 9d. (476 copies). 
Confidential Supplement to the Survey of India  General Report, 1923-24. 
Confidential Supplerneut to the Survey of India General Report, 1924-25. 

Govern~nent  of India Orders Nos. 814 to 819. 
Survey Notes-from February 1925 to February 1926 (350 copies for 

each 111011th). 

Circular Order No. 293, reprint (300 copies). 
Booklet for Conventional Signs for use on P. T. Sections (1,000 copies). 

Catalogue of Blaps, Confidential (150 copies). 
Sections 1 to 4 of the Hand-book of Topography, Chapter V I I I  (600 copies). 
Correction No. 28, to the Hand-book of Topography, Chapter I ,  1921 

(600 copies). 
Correction No. 2, to the Hand-book of Topography, Chapter 11, 1923 

(600 copies). 
Corrections Nos. 1 and 2, to the Hand-boolr of Topography, Chapher IV, 1921 

(600 copies each). 
Corrections Nos. 134 to 138, 111, 142, 144, 145 and 146, to the Hnnd-book 

of Topography, Chapter VI ,  1922 (650 copies each). 

Corrections Nos. 16, 17 a ~ l d  19 to the Hand-boolr of Topogmphy, Chapter S,  
1919 (600 copies each). 

Corrections No. 14, to Border Speciincn for Topographical Maps, January 1920, 
(1,000 copies). 

Corrections Nos. 15 IY: 16, to Type-Tttble for Topogrnphical llnpn, 1)ecen~ber 
1920, (1,000 copies each). 

Lint of publialied illaps for record ill the oflice of t l ~ c  High Co~ll~l~issioner  for 
Indin, Gcncral Department, Record Branch, London and for selc to the 
public for the qunrturs ending 31st Doceiiibcr 1924, 31st hfarch, 30th 
June,  30th Scptenlber and 3 l s t  l)ecember 1925 (60 copies for each 
quarter). 

List of published III : I~II ,  " For Offlcinl Use Only ", for record in  thc offlce of the 
High Co~nii~issioncr for India, Cfencral Ilepartlnent, Record Brallch, Londoll 
nnd not for sale to the public for the quarters ending 91ut December 1924, 
31st March, 30th June, 30th Septerllber nnd 31st December 1925 (10 copies 
for each quarter). 

Ntlp publ~cntion lists-lcroui Pcbrunl .~  1925, to February 1926 (800 coplcs 
each month). 

 instruction^ for npplicnnts for appoint~nent ns Clasu 11 officers (300 copies). 

ltules to he obqcrvcd 111 the cxan~ination of cat~didntcs for the Clnss 11 sor\.ice 
of tho Snryey of Indin (200 copien). 

IZules for the  gaidnncc of officers conducting thc Class I1 service rxfilllinRtioll 
(100 copiea). 

Appendices, tnblcv on tillc-pnges ctc., for the Rleiuora~idu~n by the Surveyor 
General on the pay of Class I1 officcru (200 copies). 

Rules for the appointii~ent of store keepers in field parties (200 copies). 

AddelIda &lid corr igond~ to regnlntions on the subject of Langunge Examins- 
tlons etc. 10th and 11th lists of corrcctionw (400 copies each). 

Calcndnr for 1926 (3,000 copied. 
e 
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Table I1 (a)-(Concld. ). 
28. Rules and regulations o f  tho M. I. 0. (5,000 copies). 
29. Account rules o f  the M. I. 0. (30 copies). 
30. Annual indent for D. 0. i l 6  copies). 
31. Snnunl indent for E.  0. (15 copies). 
32. Plloto.-Litho. Ofice annual indent (16 copies). 
83. M .  I .  0. annual indent and supplementary indent (15 copies each). 

f 6 )  In Hand a t  Calcutta. 

1. Government of Ind ia  Orders-Re changes i n  nomenclature of Clms  I oficers. 
3. f f w m m e n t  of Ind ia  Orders-He date from which  annctiona accorded by the 

Secretary of State i n  Council should take e$ect. 
3. Hand-book of Topography, Chapter V. 
4. 9 I I $  ,, V I I I  ( from Section V ) .  
5. 3 ,  ,. 9 ,  X I .  
6. Correction Nos. 163 to 178, to the Hand-book of Topography, Cltapter V I  (1922). 
7. Correction No. 17,  to Type  Table f o ~  Topographical Maps (1920). 
8. Liat of names for the S i m l a  Guide Map. 
9. L G t  of namea for the Bangalore Guide Map. 

10. P. L. 0. a n n i ~ a l  indent.  

f c )  PUBLISHED AT DEHRA DUN. 
1. Hecorda o f  the Survey o f  Indie, Vol. XX. T h e  W a r  Record 1014-20 

(720  copies). 
2. Hand-book o f  Topography Chapter I X  (660 copies). 
8. 13 Triangulation Pamphlets and Addenda to l / M  sheet 61 (1,400 copies). 
4. Additional tables (Traverse) t o  huxilliary Tables Pest I11 (500 copies). 
6. Tide Tables for Indian porte for 1926 (5,190 copies). 
6. New dntn for Levelling Pamphlets, 53 ,  57, 7 9  (650 copies). 
7 .  A d d i t i o ~ ~ s  and correction8 No. 2 ,  t o  Routes i n  the Western Hirntilaya, Kesh~uir  

&c. Vo1. 1 o f  January 1926 (600 copies). 
8. 69 correction slips to  Forest &lap Catalogue (10,350 copies). 
0 .  Forest U a p  OHce Record book (50 copies). 

10. Professional forms (1 29,873 copied. 
11. 3Iiecellnneoue (181,009 copies). 

f (2) I n  Hand a t  DeJ~ra D i n .  

1. Ibcorda of the Siirvey of Inilia, Vol. X I X .  T h e  Magnetic Survey of India.  
2. Records of the Survey of Ind in ,  Vol. XXI. (1)  A i r  Survey i n  the Irraluaddy 

delta by  Major C. ff. Lewis, R.E.,  and ( 2 )  Narrative lieport pf BI~utcin 
nnd South  Tibet S ~ i r c e y  Detachment by Captain 8. H. C. lkfende, I.A. 

3. Govern~nent of Ind ia  and Circulnr Orders (Administrative) f ~ o m  January 
1919 to 31at December 1924. 

4 .  Profeaeional Payer No. 20--Reconnuiasance S t c r v e ~  from Aircraf t  bu 
L t .  Colonel G. A .  Benreley, D.8.0., R.E. 

5 .  Auxil iary Tahlea Part  I .  F i f l h  edition (reprint) .  

6. Tlrs Tides-Part V of the Hand-book of Trigonometrical Instructions. 

7. Laveiling of Preoiwion-Part VI of the Hand-book of Trigonomet~ical  
Inatrztctions. . 

6.  Lmell ing Pamphlet 44  (rewised and extended). Addenda to Pafnphlels 
41 h 46. 

9. Waairirtrin A i r  Sltrtey: 

10, Lirt of Cantonmenk and Militcaru Statiow. 
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Table 111.-Publication of modern topographical maps. 
- - 

I  UMBER O F  S H E E T S  P U B L I S H E D .  

Years of publication. I One inch 1 Half inch Quarter ~ n c h  

1 sheets. 
-- 

I 

... 1926-26 ... em. 127 6 9 27 

... Previous years ... 2,117 1 540 1 125 
- . -- . - -- 

... Total published 1 2.284 1 609 1 152 
- 

! 6,218 j ... Number of sheets in  India 1.630 1 450 

Map issues.-The following tables show the  nulr~ber of lnaps 
issued during the year. 

Table IV (a).-Map issues, Calcutta. 

I I 
; ON BOOR TRANS- 
I FER (TO QOVERN- 

PAYMENT. I M E N T  OFFICIALS). , 

I Number / Num- I 
I of 

I T'nlue. 1 ber of i 
d u e .  

copies. 1 copies. 
I Rs. , I Rs. 

mental. I 

Extra- 1 898,37E / 84,727 68,982 1 26,669 
depart- j 
mental. I I 

I I i 
--- -. -. -- - -- 

Tot.l . 959,725 1,72.400 1;;;; j 118,215 

FREE ISSUES. I TOTAL. 

Table IV -Map issues, Dehra D i n  & Circles, 

Num - I Vn1.c. ber of I 
copies. I 

I Rs.  

value, 
copies. 

Rs. 

~ I R A ~ C F ~  
OR 

Oh- BOOK TRANS- 1 ON 
F E R  (TO GOVERN- r.4PhlENT. 
N E N T  OFFICIALS) .  

I - -  

I 

Fn143~ L ~ S U E S .  TOTAL. 

- . .  . 

~ ~ t l l l l ~ .  1 cn$s. 
- - -- . . .  .- .... . - .  

Dehrn((l ' .  h l .  0.). I 14.290 

i 

V:,lue. I NIII~I .  
Crncr,~.  

Total . .  16.256 
Ir 

I I ~ e r  of 
1 copies. 

F:n. ! 

ber of 
Icopira. 

RR. 

Diin 1 x 0 .  2 1). 0. 
Centrnl Ci1x-l~ 
Southern Circle.. . 
Eastcrn Circle 
Hurma Circle 

Kum- Number ~ a l ~ l e .  iNUzber 
I copies. 

R.s. i -- . .  . . . . . . . . - -  

3,425 
2,040 

317 
3,244 

271 
164 

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

13,798 
2,281 
...... 

818 
...... 
...... 

1,640 
. . . . . . . . .  

420 
. . . . . . . . .  
. . . . . . . . .  

. ~. - 

value. 

Rs. -- - 

4,645 
3.700 
.*.......... 
.: ............ 
............ 

16.892 1 5,494 1 9,451 

.- 

2.181 
1,018 

164 
l,9S9 

183 
67 

8,251 / 18,992 1 30,001 

25,742 
14.794 

317 
4,067 

271 
154 

45,335 

8.619 
10,473 

.......... 

21.018 
6,264 

164 
'3,365 

130 
67 
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29. Map Record and Issue OfElce, Ca1outta.-During the 
year under re~jem-, the issues of departmental publici~tions on book debit 
to governnlent off i~i i~ls  were less than  those for recent years; other i~sues 
\\-ere generally the same. The decrease is mainly due to the fact that 
iror~l 1931 to 1935 lilrge ne\v issues were made to the Army for 
n~obilizntion purposes, us their olti stocks were out of date; this 
clemnnd has now practicillly ceased. 

Snles to the general public have remained muc11 the same, bnt the 
~iur~rber of cletnnnds nncl enquiries has increased by over one thousand 
and is now 11,500. The puhlicution of modern surveys in the neighbour- 
hood of Bon~buy should lei~d to increases; especially if a suitable selling 
:bgency is estiablislled there. 

' C l w  tot,al number of shelves conetructecl to date in the map store- 
roonls ir;i G , i . i O ,  ae against nbont 1O.oC)O required for t he  fllll siirvey 
programme, ils a t  present foreseen. 

In the "original" record morn an adtlitioniil 40 shelves were 
completed, bringing the total to 600. These will accomodste nearly 
all the fair originals of the present survey programme. 



V1.-SURVEY REPORTS, CENTRAL CIRCLE. 

I Lt.-Col. L. C .  Thuillier, LA. ,  to 2nd November 1926. 
hlajor IT. 12. Cotter, I .A.,  from 3rd November 1926 to  27th November 1926. 

DIRECTOR Lt.-Col. lt. H. Thomas, D.S.O., R.E., from 28th November 1925 to 9th 

I Merch 1926. 
Lt. -Col. R .  11. Phillimore, D.S.O., 2,. E. ,  from 10th &larch 1926. 

30. Summary.-The designation of Northern Circle was changed 

to Central Circle from April 1st 1926. Nos. 1 and 22 Parties, the 
Jhansi Survey Detachment and No. 3 Drawing Office were administered 
by this circle throughout the year. No. 23 Party was transferred to the 

Frontier Circle from 1st July 1926, and No. 5 Party was transferred 
from Southern Circle on April ls t ,  1926. A small Railway Survey 
Detachment was formed for the field season only, under Rai Sahib 
Nanak Chand Puri. 

The officer in charge of No. 5 Party in addition to  his normal 
duties, acted as Assistant Director of Surveys, Central  province^, and 

adlninistered the revenue, town, and other surveys of that province. 

31. One Upper Subordinate officer f r o ~ n  No. 3 Drawing office was 
deputed to lay down a forest boundary between Bahraich Forest Divi- 
sion and Kheri district. The worli occupied six weeks, and the cost 
was debited to the Forest Department. 

32. Trccining.-1 1 pupil surveyors and 2 eoldier surveyors made 
satisfactory progress in one inch topographical survey. 

47 pupil surveyors were employed on 4 inch survey in No. 23 Party 
and on conclusion of the work of the Sutlej Valley Project in June 1926, 
46 were distributed among other unite. 

33. Railway Survey Detachment.-Speciul surveys.-At 

PERBONNEL.  the recluest of the Cbief Engineer, 
CZosn I I  Oj/r'lh'r.er. E a ~ t  Indian Railway, an area of 

h i  Sablb Nanak Chnnd Pnri, 111 chnrge. 51; Square miles was surveyed on 
LOIOCV S~cbordrnr~lc S ~ I  1 1 1 ~ .  the scale 4 inchee = 1 mile, with 

115 Survnyors, etc. contours a t  2 feet vertical interval, 
at the points where the Solani and Ramganga rivers c;~ueed serious 

breaches of the railway near Laksar and Morkdabad during the flood8 
of September 1'324. 

l'he Soliini river wen lamy in Siil~nranpur district ; the R ~ m g a n g l  
area lay in Mor%drib%d district. 

Work lasted fro111 November to April ; no fair mapping was required. 

Tho whole cost was borne by the East Indian Railway. 
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34. No. 1 Party.-Topograpi~icnl szc~veys.--This party surveyed 
PERSONNEL. an area of 2,t;GO square miles on 

Class I 08cer. the scale 1 inch = 1 mile in Bands, 
Major R. Foster, I .A.,  in chnrgo from 26th 

Oatober 1926. Cawnpore, Fatehpur, and Hamirpur 

c l a s s  I I  0Jcer.s. districts of the United Provinces, 560 
Mr. P. A. T. Kenny, O.B.E., in charge S(lUHr0 miles in A,jaigarh, Baoni, Beri, 

from 16th July 1996 to 26th October 1925. 
Mr. A. N. Talati, L.C.E. Charkhi~r i~  Chhatarpur, and Gaurihlir 
Major C. H. ~reshnm.  States of the Bundelkhand Agency 
Mr. Seth Ram Qupb, 

(on probation). and a slnall area of the Baghelkhand 

Upper Bnbordinate Sertlicr. Agency of Central India ; a total of 

2 Officem. 3,222 square miles. 

Lower Subordinate Service. 35.  Natzcre OS country.-The 
43 surveyore, eta. country surveyed on the scale 

1 inch = 1 mile consisted of cultivated plains in Cawnpore, Fatehpur, 
Hamirpur and the north of Biindii district, flat and covered with 
numerous swamps and groves of trees in the two former districts, 

more open and slightly nndulnting in the rest of the area. Jn 
the south of BIndB district and the Indian states the country rises 
and ia covered with numerous isolated rocky outcrops finally touching, 
in the south, the forest clad plateau of the Bindhachal range of the 

Vindhyas. 

36. Triangulation.-An area of 6,834 square miles was triangu- 
lated in ndvunce in Palfimau and part of Riinchi and Hnzl-tribligh districts 
of the Bihar and Orissa Province and Sargujii State of the Central 

Provinces. 

37. Training.-Two soldier surveyors, 3 draftsmen and 8 pupil 
emveyors joined the party and underwent a couree of instruction in 
Borveying in the field. After 2 months training they were entrusted 

with the survey of a portion of the area. 
38. Boundnry demarcation.-One wrveyor, dnring December 

1925, wee deputed to demarcate the boundary between the villages of 
Amchodi and Cfalauli in the Renda tahsil of BBnclL district, a t  the request 
of the Munsif of Bandii, for the purpose of settling n dispute in n case 

in his court, the cost of the work being pibid by the 

litigants. 
A small estate in Naini Tiil was uurveyed hy one surveyor 

on the scale 1 inch - 40 feet, the coqt of qurvey being met by the 

owner. 
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39. No. 5 Party.-Topographical surveys.-This party sur- 
PERSOSKEI.. veyed a total area of 2,846 square 

Clubs I Ojicer. miles on the scale 1 inch = 1 mile in 
hlajor 11. E. Roome. h1.C.. H.F., in clritrge. 

Class I I  Oj;cers. 
the Baliiglliit, Bhandiira, MandlB and 

Jlr. N. N .  Chnclterbutty, L.C.E. Seoni districts of the Central Pro- 
,, A. F. Murphy. vinces. I n  addition, an area of 

Upper S I L ~ O J  tlb~iale S o  I ice 4,457 square miles was triangulated 
3 Odicers. 

L o ~ u c r  Srtbo~(lr~r~ctc So circ. in the Bhandiira, Chinda, Niigpur 
20 Surveyors, etc and Wardha districts. 

40. Forest sz~rceys.-In the B~liighiit, Rhandira, Mandlii and 
Seoni Forest Divisions of the Korthern and Southern Forest Circles, 
Central Provinces, an area of 671  square miles of reserved forests, for 
which four inch sheets already existed, was revised on the scale 
1 inch = 1 mile, during the work outlined above. In  addition, in the 
Mandla Forest Division an area of 1.2  square niiles of reserved forest was 
surveyed on the scale 4 inches = 1 mile. 

41. N c ~ t z ~ ~ e  of cou?1tr2/.-The country surveyed in the northern 
and southern portions consists nlainly of densely wooded plains and 
hills interspersed with cultivation, while the central sector comprised 
well cultivated plains generally covered with trees and containing 
numerous snlall tanks. The principal river is the Waingang&. The 
western half of the area is intersected with irrigation channels, fed 
from the UTaingangB River and certain large lakes. 

42. Bo un d w y  stcrvey , f o ~  the Central Provi~zces Governmnt.- 
One surveyor was deputed to :Icconrpany the Central Provinces Boundary 
Officer and to map 83 linear miles of boundary between Raipur district, 
Central Province8 and Patna State. 

43. Ynch~narhT Q ~ r . ~ d c  ~7fnp.-At the request of the Central 

Province8 Government, an arcil of (; R(1ufrc l ~ i l e s  was surveyed on the 
scale 4 inches - 1 mile. 

44. Fbrld cq' ./i?~i,w!j n~trl).--~lt thc request of the Small Arms 

School, Paci11~1;11~11i, two 111ilp1j of tlleir field of firing wens were prepared 
on t,hc scalc 20: inchcs - 1 niilc. 

45. Jhansi Survey Detachment.-llo~)o!~~tcphlcal surveys.- 
~'EHSONKRL, 

'l11s.s I I f ),fl;rrl,s, 
This 1)et:ichment was formed on 

1 ,  1 ,  .. , I ,  o .  I I I 1 ~t Octohcr 192.5 to carry on topo- 
284111 Oclolrrr IH'26. 

I , . ,  J . . , i l l  I , ,  t l 1  I S  t o  graphi(!,:tl StlrVeyfi ill the United 
I'rovincrs a n d  Central India, in 

., 11. S .  .\. I l a . l i ~ r l i ,  li . .\ . (on probation). tile neighbourhood of Jhansi, P3d 
i,o~uct. S I L ~ O V U I I I ~ ~ ~ C  SI I 1 1 1 . 1  

20 burvepors, etc. surveyed an area of 2,752 square 
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miles on the ucale 1 inch = 1 mile. This includes 1,074 square miles 
in the JhBnsi district of  the United Provinces, 810 square miles in the 
Uwalior State, 854 square rrliles in the Orchhii State of the Bundelkhand 
Agency of Centrnl India, and 1 4  square miles in the Khaniadhana State 
of the Gwnlior Resicler~cy of Central India. 

550 square miles of-the above area was triangulated during the field 
season for supplementary heights. 

46. Forest surveys.-In the J h ~ n s i  Forest Division, Eastern 
Forest Circle, U. P., an area of 25 square miles of reserved forests, for 
which four inch sheets already existed, was revised on the scale 
1 inch = 1 mile during the work outlined above. 

47. Nature of coz~nt,ry.--The country surveyed consisted of dense 
jungle-clad hills and undulating plains, partly cultivated and partly 
covered with thorny scrub. 

48. Training.-Three pupils and one draftsman joined for 
training and received instruct,ion in planetabling during the field season 
1925-26 and in drawing during the recess of 1926. 

49. No. 22 ( Riverain ) Party.-Traverses.-This party 
PERSONNEL. continued the work of traversing 

C l n ~ s  I O&er. 
Mr. Dhani Ram Verme, R.S., in charge. 

and laying down base-lines. 297 

Upper J?ubordinnte s ~ r ~ ! i c e .  linear and 285 square miles of 
4 Offioers. main-circuits a,long. the Rgvi river - 

L n u ~  SrbortEi~~rrte dSer17ice. 
3; Surveyors, traversers, etc., (excloding -L6 

in Lyallpur, Shekhiipura and Mont- 
purely tempomry men and 11 pnpils). gomery district0 and 3,698 linear 

miles and 768 equare miles of minor traverses in the Indus riverain tract 
in Itliiinwiili d i ~ t r i c t  and in the Jtlelum riverain tract in Jhelum district 
were executed. 509 theodolite stations of the former and 17,783 of the 
latter in 338 villages were fixed. 339 corners of 114 hase-lines in 904 
equare miles were demarcated with pcrmauent rnark-stones on both banks 
of the Indus river in MiLnwiili district and .Tllelam river in l Jhe l~~m district 
and Kashmir State to serve as base8 for future survey and clemarcation 
of boutidsries and fields in the bed or the rivers. 2,618 plotted and 639 
boundary rn?csdvis (settlement ~tiapping shects) on the scale of 112640 
and 37 four inch sheets were traced aud supplicd to  the Settle~ncnt 
Officer, Misnwali an11 the Deputy Cornrni~~iorrer Jhell1111 d i~ t r i c t .  Be~idee 
theat, 477 miscellirneoaa  trace^ were prepared, and all the traverse stations 
inarked during the field seaeon were plotted on 43 four inch  sheet^. 

50. Punjab- U. P. hou9ldn,r?/ d~mnnrrntion. -Thie WAR undertaken 
for the Puqjab and U. P. Gove~*nnlents. I t  comprised original survey 
on the  ~ c a l e  4 inches = 1 niile of the villrtgqs of Gu:gaon clistrict i n ,  the 
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Punjab and Bulandshahr district in the United Provinces along the Jumna 
river, proposed for transfer from one province to  the other, and demarca- 
tion of the new inter-provincial boundary with stone pillars. 

For this purpose boundaries of villages were traversed and inain- 

circuits were run along both banlts of the river; in all 447 linear miles 
were traversed and 2,021 stations were fixed. 46 square miles were 

surveyed on scale of 4 inches = 1 mile. 288 stone pillars were erected 

on the new inter-provincial boundary. 8 four inch plot-sheets of traveroes 

were prepared for future use. 
51. Ambdln-Sirnttir bouvclury survey.-This was undertaken 

for the Deputy Conimissioner, Al~lbala district The work consisted in 
traversing the bound:~ries of villages Jhands,  SBlepur and Thaska of 
Ambiila district, the northern portions coinciding with the boundary of 
Sirmiir Stale in dispute and plotting the  boundaries on ~nustivis on the 

same scale as that  of the settlement mustivis of the  district.. 19 linear 
miles were traversed and 137 stations were fixed. 30 boundary plots 
were prepared and supplied to the Deputy Commissioner, A m b ~ l a .  

52. Muttrn Nt~zlcl lancl su~vey.-This was undertaken for the 
Municipal Board, Rluttra (U.  P.). It co~nprised revision of the existing 

property niap of the Sac1a.r Bnziir on the scale 64 inches = 1 mile. For 
this purpose main a,nd minor traverses were carried out. I n  all 11 
linear miles were traversed and 446 stations were fixed. Each indivi- 
dual property wa.s measured a.nd its superficia,l contents were worked 
out, the total area, surveycd was 70 acres. A special ma,p with a 

schedule of the properties surveyed and their areas in acres was 
prepared to enable the inullicipal board to prepare the khnsrn and to  

work out e n ~ r o a ~ c h r ~ c n t s  on municipal land. 
53. No. 23 Party.-Suflrj Trnlle!j I r r i ~ u t i o n  P~o,joct.-During 

P F ~ s ~ N N E ~ , .  the year the party was employed on 
fT1n.sq I 0#1rrr. 

Xi~jor.T.1). Crlmpl,ell, D .S .O. ,R I3 , i n  rhnrgc, survey of the 
pxchid in~  n month from 4th .lannnry l92G. 

C l n s s  I t  0,firris. 
area commanded hy the Sutlej 

M r .  11. R .  Siiiionq, fro111 28th I ) c ~ w n l ~ r r  192h V;llley Irrigation Frqject in the 
in c h n r u ~  From I.th J~nr i i~rg  1926 to  3rd 
Frhrnnry ; 1936. Rlontgo~nery. Lahore and Ferozepore 

Mr. 0. N. T'n~hong 
,T. 11 .1oliiiann. districtfi, in continuation of the area 

Cn, tnin J. O ' C .  Fitzp~.lrink holn lit11 Rllrvevec~ by No. 20 Pn,rt,y in 1924- 
Oatotpr 1926 to  291id F ~ l ) r n ~ . r y  1926. 

Mr. nnni  Chn.n~l I'nri. 8.5. A small area. round the P ~ n j n a d  
l i p p ~ r  Si~bor .r l~~rnt~  ~ ~ c ~ ~ r ~ r r - ~ ~ .  

9 OH~COTS. wcir sitcs in district Mnzaffargarh, 
I,OWPT S J I ~ O I  i t ~ l ~ ~ i t i ,  Srri 1 1  I . ,  colnliinnded by the 8nme project, was 

66 Slnveyow. ~ t r  .. I L I I I ~  plip~ld I C X C I I I I L I I I ~  73 
p n r ~ ~ y  tempomry men). a160 traversed and ~urvcyed  on the 

*scale 4 inches- 11 mile. The paarty also rectangulated a smpll strip along the 
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Bikaner canal, being an extension of the area previously rectangulated 
by the party in the Ferozepore district. 

A total area of 2,52:1.85 square miles was surveyed, 37.?4 linear 
miles traverred, and 143 square miles rectangulated into 25-acre rect- 
anglee. 

The country surveyed lies on either bank of the Sutlej River and 
consists partly of populated country, cultivated and watered by inunda- 
tion canals: and partly of desert with open scrub jungle and some sand 
hills. 

Fublished sheets were reproduced in black by photography from the 
originail plane-table sections. A s~nitll drawing section was formed during 
the field se;kYon to deal with typing, etc. 66 plane-table sections were 
submitted for publication during the field season and the remainder 
early in recess. 



VI1.-SURVEY REPORTS, FRONTIER CIRCLE. 
I Lt.-Col. C. P. (iulrtcr, O . H . R . ,  I L K . ,  from 1-10-5  to 1,1,-3-2(;. 

Lt.-Uol. It. H .  Tl~omas, D.S.O., R.E., fro111 l,i-3-2(i. 

54. S u m m a r y . - T h e  following units were atlmini~tered by the 
Frontier Circle during the year :-A and E Companies, Kos. 18 and 

19 Parties, KO. 6 Drawing Ofice (Siullil): nnd Settlelllent Survey Detach- 
ment. No. 19 Parly was temporarily tl.ansferret1 to  the control of 
the 1)irector Geodetic Branch from 12th April 1926. No. 2:: Party was 
transferred from the Central to  the Frontier Circle froill 1st July 1926. 

I ts  report appears under the Central Circle. 

55. Training.-Two Class I1 probationers: nine Upper Suboindi- 
nate probationers, eleven pupil surveyors, vleven soldier surveyors and 
two purely temporary traversers coin~nenced or continued their t r i ~ i n i n ~  
in field and recess work in A and E Couipanies during the year. 
Three Upper Subordinate probationers were dischargetl as unlikely to 
become efficient oficers and two soldier surveyors reverted to  their units . . 
at  the ternlination of first period of their extra tri~ining. 

56, Party ~e21orts.-Piirticulars of the work done by the field 

units of the circle are given below. 
57. A. Survey Company .-l'opog~aph icriI s~~rt~e!ls.--'rhis Corn- 

PERSONNEL. pany surveyed a, total area of 3,607 
(!lass I 0.ficevs. square miles on the scales 1 inch and 

Lt.-Col. R. H. Phillirnorr, D.S.O., R . E . ,  
lu charge trom I O ~ I ~  Xoremllcr 1926 to 2nL 14 inches-. 1 niile. This includes 800 
Jlarcl~ 1926. 

Csptfi111 \Y J. Norll~an, h1.C.. H . E  , 111 'quare the 1 inch - 1 
cllitrgo to 11th Xoven~lcr 19% and honl3rd  
March 1926. n~ile and 70 sclnllre miles on tho scale 

Capkin (;. F. Henneg, 11.E , (on proba. 14 inclles = 1 lllile original survey in 
t ion I .  

Lleut J.  B. t'. A o ~ a i o ,  1 3 . 1 ~ .  S w a t  and Bnner, 2,270 square mile8 

( ' l ass  11 0.8ir.crx. on the scale 14  inches - 1 mile revi- 
Mr. A.  A. (%raI~a~i~ .  sion survey in Peshiiwar and Hazara 
,, F. W. Smith. districts in the North-west Frontier 
,, C. M. Aslain, R .A .  
,, 'r. M. C. Alexander, (oil pro\mtiol~). Province: J( i7 square miles of revisiorl 

upllcr , Y ~ I ~ I O I  d l  J I I I ~ C  ~S'I'J.I*I(.('. s u ~ - \ ~ e y  or  re -~urvey  in the Attock ar~tl 

2 Officers. Riiwalpintli diqtricts in the Punjab. 

L o ~ u e r  ,Ytrbnrri~~r~rtr hr r J ~ I I . I .  An ares of 1,350 square miles has 
"A Y ~ ~ r v e y o r ~ ,  etc. been triang:.ula ted in ;~tlvauce for 

detail RnrveyR on the  scale^ & inch and 1 4  inches=- 1 mile in H R Z & ~ ~  
tlistrict sntl trilml territory in the No]-th-west Frontier Province. 

58. I&i?rrclpo?trli f h u ~  i ? ~ c h  Quit l~  df(r)?.-'l'riangull~tion in advance 
of 100 square ln i l e~  hns been carried out for a four inch ~ u i d e  Map of 
Rswslpindi and environs. 
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59. 
cultivated 
wooded. 

Nature oj' coun.try.-The country surveyed comprises highly 
plains, &rill plains, hare foot-hills and medium hills partly 

80. l '~,i?ling.-Six soldier surveyors and seven pupil surveyors 
joined for training during the year and received instruction in plane- 

tabling on the scalu 14 inches = 1 mile during the cold weather on 
the scale 4 inches = 1 nlile in the hills during the hot weather. In addi- 
tion they received instruction in drawing, plotting and projection. 

61. Air stirre;/ qf Wa~Trist2~z.-The compilation made from sir- 
photos by So .  18 Party has been incorporated in sheets 38 H/13,15, 
3KL/1,2,:',,.5,li and these sheets have been redrawn. 

63. Survey  in Briner c~ntl Sw6t.-This year's work included 
the revision of sheets 43 B/2,7,11 as the Upper and Lower Swiit 
canals have been constructed since the original survey. These 
sheets have never been completely surveyed, the portion of Buner 
iIlcluded in them being ornitted. Buner which lies to the north of 
Pesh&,war district and between the Indus and the Swst rivers together 

the Swiit Valley above Chakdarra has hitherto, like the remainder 
of tribal territory, been closed to  the surveyor. During the last few 
years the Miiin Gul has extended and consolidated his position and has 
now firmly established himself as ruler of all Swat and Buner. While 
survey work was being carried out in Peshiiwar district, the political autho- 
rities were asked if the Aurvey could be extended into Buner. This the Miiin 
Gul consented to allow and he also gave permission for the survey of 

a larger area corr~prising most of sheets 4:3 B/5, ti, 9, 10, 
13. I t  was consitfered :tilvisnble that the work should be done 
at  once. Mr. C. &I. Aslarn therefore commenced triangulation in February 
and the detail survey was commenced in the middle of May. 

Likewise, taking advantage of the present political situation, 
Sir Aurel Stein, K.C.I.E., obtained permission to enter the Mian Gulls 
dominions to carry on arch~ological research. As he was entering 
unkrlown country, a Nurveyor, Torilhiiz Khan, was sent with him. He was 

to  survey Upper Sw5t  on the ~ c i ~ l e  4 inch -- 1 mile. 

63. Co-operctt ion zoith the Ho?yal A r t ~ l l e r , y . -  In November 1925 
Lieut. G .  F. Heaney, B.E., attended the R. A. Practice Camp at Akora 
and stuclied the aurvey rrlethocls nsed by battery officers. 

CJaptain W J. Xornlan, hl.C:., R.E., atter~ded manmuvres with the 
R A. Survey Section in November 1925. 

I n  Ji~nuary 1926 Colon91 C P. Gunter. 0 B.E., R.E., Director, 
Frontier Circle ant1 Lt.-C:olonel R. H. Phillimort1, D.S.O., R.E., attended 
a confere~ce with the M;qjor Cleneri~l Cornmanding the Royal Artillery at  
Akora. 
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In February 1986 Lt.-Colonel r\. H lhil l in~ore,  l ) .S.O.,  R.E., 
vi~ited ICiikul and inspecteci the H.  A .  Survey S e c t i o ~ ~  a t  work. 

64. E. Survey Cornpany.-1[qo~~r~t,p1~ic11I szcrt~eys.-This 
PERSOSKEI. .  coinpany surveyed an area of 281 

Cl(lss I O , ~ i c c ~ l . . ~ .  square li~iles in Ln,s Bela State in 
Ht.-Lieut,.-Col. S. W. S. 11amilLo11, D.S .O. .  

N.E.. in  clu~rge to 8th April 1926. Baluchistiin, 784 suuare miles in the 
llajor R .  0. Wheeler, U . C . .  R.E. ,  ill cl~nrge 

from 9th April 1926. Karachi district and square 
Lieut. G .  Romford, R.E. (011 probntion~. ~riiles in the Hyderiibad district of the 

, D. R .  Crone, R,.E:. (on pro l~n t ion ) .  
Sind province on the scale 14 inches 

Clnss ZI (!flicrrs. 

11 r. A .  J . 4 .  1)nke. D.(!. hl . = 1 mile ; and ti1 square miles in 

., Aldnl Knrim, 13.A. La8 Beln State i ~ n d  666 squi~re mile8 

., J .  (:. Rerry, (on p1,uIx~tnin). i11 t,he Karachi district on the scale 

., 31. R .  Nnir, l1 .b .  (on prohation). 
2 inches = 1 mile. 

l ipper  Sl~bordi7rata Ser~ricc. 
I I officers (9 on probation). 1,050 square liiiles of trisngultition 

/,otoer 811 bordirrrrte aYo.~'rre .  and 3.28 square miles of l~.aversing, 
23 Snrvrgors, ctc. covering a total area of 1,378 square 

~niles, were carried out  in Las Hela State and Hycleritbad aud lcariichi 

districts, and computed in i~dva~nce of the detail survey. An areii of 
370 square 111iles w:ls triangulated, 900 sclunre 111ilec; reconnoitred for 

t,riangulation a,nd 2 i0  square uiiles trilversed in a,dvance for next sea.so11'ci 

cletail survey, in I<:~riichi district. 

65. Foreet surveys.--In the Hyderabdd a.nd Karichi Forest 

1)ivisions of tlie Sind Forest Circle, i1.11 area of eonie 81 square 111ilee of 

reserved foreste, for which 1 inch, i~11d in norlie casee, 2 inch old style 
topographical nmps existed, \Vila rtbsurveyed on the scale 1 3  inches - 
I mile during the cou~.se of the topographical surveys. 

66. iVntv,rc! qf ao?cntr?/. -1'he country surveyed included the  cities 

of Kariichi and Hyderfibiitl (Sind) i~lld the aouthrrn extrenlitiefi of the 

Pilh and Kirthnr r:~n,ues of hill8 on either aide of the Hab river. 

Otherwise the country consi~ted of plai~ls with occasionnl low un- 
ilulat.ing hills, open, waterless a.nd devoid of trees or  cultivation around 

Karachi ancl on the right b:ink of the river Indue, while bhat on t l ~ e  left 

bank, being a cnnal area, was ~noatly covered with tree8 a.nd thick 

vegetation. 

67. Y1rainip,!/.--'l'wo Class .IT otficers, nine Upper Subordinate 

ofticerti, four pupil nlirveyore, fivt. aoldier surveyors and two purely 

temporery trnvereere co~u~iienced or  continued their training in field 

and receee work during the yeitr. 
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88. No. 18 (Air Survey) Party.-Cctdnstral sur~!e;ys.--'l'lle 
PEHSONXEL. esperilnentul work in connection 

('1n.w 1 0Jicer.s. 
Copt,aiu 0. $lotel . ,  M.(*., H.E., i l l  C.iliLI .",, tll the con6trnctic~l~ vf cadastral 

I I ~  to Ib-11-25 
Captuiu \ v .  J .  Norlnan, .\I.c.. K . E . ,  i l l .  1 on ;~ir-photographs, 

chsrge up to .'$-%.!ti 
CaptDill ( 4 .  y.  1 r c a  neJ, H.I: , ,  i l l  ,.),a,.ur rthft3rred to in Ia.st year's report, ha.s 

from 1-9-26. 
C ' L U E S  11 OJbrers. heen continued and the following 

S i l  
L'yper .S'!clrord;~~c~tr Sewirt-. 

1 0Wcer. 
large scale Settlement Surveys have 
heell carried out. 

Lozcel. hrrbordtnnte Swrrcr .  
i Snrveynrs, etc. An area of 14 square iniles in 

the Swiibi t n l~s i l  of Peshiiwar district was photograpl~ed by the 

Royal Air Force and ntzls6vis on the scale 14 i nche~  - 1 mile, showing 
boundaries of field and other detail required in Settle~nent Surveys, were 

prepared for the Settlement Officer, PeshBwar district. The country was 
nearly all cultivated and fairly level and therefore suitable for 
air eurvey. 

An area of 140 square miles in the Pi~ldi Gheb tahsil of Attock 
district wee photographed ancl muniivis on the scale l(i inches - 1 mile 

were prepared for the Settlement OBcer Campbellpore. The are;] wa8 
not very heavily cultivated. From the experience gained in these two 
aurveye improved methods and organization have been evolved, which 
should be of consideramble value if more of this work is to he undertaken 
in the future. 

80. Swrveys qf tho  r i v ~ r  1ndzcs.-An area of 200 square miles 
aetride the river Indue above and below the tow11 of Dera Ismiiil Khan 
W80 photographed and mapped on the scale 4 i nche~  - 1 mile for the 
Imgetion Department N. W. F. P. 

A mosaic, on the scale 3 incheu =- 1 mile, of 20 miles of the river I n d u ~  
eouth of Hyderfibed (Sind) was constructed for the Chief Engineer in Sind. 

70, Surveys o n  the Front,iar..-The air survey of inaccessible  part^ 
of the North Wester11 Frontier, also referred to in last year's report. 
wre continued and gaps, covering an area of about 4.5 scjuirre miles in 
the existing compilations of Waziristiin on the scale I )  i n che~  1 mile, 
were filled in, in co-operation with the Royal Air Force. 

7 1. Settlement Survey Detachment . - -The ?etil chment conti - 
PPRSOINI~/T. .  nned the work of triangulation. 

('lor8 I1  Oficers. 
Y r .  Mn s Dae Puri , R s . in C I I ~ ~ ~ P  traversing, an11 frontier honndary 
,, ~ e K n m m d  Nnjernnddin. H A .  

l'pppr P r r t m ~ r l ~ n n t c  SPI-I.IC,. survey in the Pe~hkmsr dietrict 
4 m c e m  

I.o~cer brrbnr~irr~ntr 8er1,arr. (tnirnila Mardiin. Swiibi. and 
31 Burreyore, eta. (erclndin~ 62 purely  ten^. 

p o r a r ~  men I Xowshera): and that of ~upplernenting 

poidte and pont-pointing in the Pindi Oheb t n h ~ i l  of the Attock district. 
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72. i?~clus survey.-At the special reclueet of the Settlement 
Oflicer, Peshiiwar, the survey of the Inclus river towards Peshiiwar, on 
the scale 24 inches = 1 iuile was undertaken showing be168 (wooded 
anc1 grassy islirnds) , ulain channels and supplementary points fixed 
by pla&-table intersection for the use of patwEris for demarcating 
boundarie8 in t l ~ e  bed of the river. 14.8 scjuitre miles of the river facing 
the Attock and the Hazrtra districts u p  to village Jahiingira of tho Swibi  
ttchsil were surveyed. For the portion falling opposite the HazBra 
cJistrict, 10 linear niiles of road running along the river and several pakka 
p i n t s  Rere also surveyed on the same scirle to  serve as references for the 
future tIern;~rcatioll of the district boundary in the bed of the  river. 
2 16: surveyed ntascivis (settlement ~uapping sheets) and a congregated 
colnpiled 111ap OII the scirle 4 inches = I mile were supplied to  the 
Settlement authorities 

73, F,ro?ztir?. 1)out~tlur.y sur.ce,y.-l11 continuation of the work 
(lone last year, 45 line'lr wiles of the frontier boundary (tahsils Mardfin 
ilnd S\val)ij ant1 :I few altorc~tions made by the Settlement Officer in the 
(=h,;li.fiadlla Irontier lroundt~ry, 5 2  linear uliles of internal village bound- 

;~l.jes ill tlle Swiibi t a l i s i l :  i ~ n d  about 300 acres of scattered cultivation in 
1I;rrdln were surveyecl on the scale 24 inches =: 1 mile. 

74. ,YO u ~ s l i e r ~ i  11 i l l s  b o t ~ ? ~  ( / ( ~ , t y  su.~~vey.- As arranged by the kettle- 
incut Oficer, Peuhiiwar, the survey of village boundaries in the h'ovrshera 
hills was take11 up :it the end of Januaqr, when :I portion of the Nowahera 
tl~ianrrulation I~atl 1)eeri completecl on the scale 1 2  inches ==- 1 mile. 
:3:<5 linear 111iles of bo~intli~rics o l  5G \-illages in 305 square inilee, were 

snl-vc3.etl : an,] 1 2  1 surveyed .r i i t~ ti25 plotted I / L ~ L ~ S G V ~ S  were supplied to 
tile Extra L\~hihtilllt Yettlelllent OlECel', S o ~ v s h e r ~ ~ .  ~ I u c h  trouble wae 

experiencetl in t l ~ i ~  p:irt, its ~t was lllostly and dangerous ; moreover 
t l l c  loco1 otlicials founc-1 great difliculty in pointing out boundaries on the 
yrounrl owiug t,t, rlefucti\ c \nap& of tlre last settlement. 

Vlr-c J,o\\-c~. S~ibo~-t l i~ la tc~ officers were given prelilllin~ry iu8tructioll 

i l l  pl;lne-tiil,lillg orr the sc.il1. 1 :! i ~ ~ c . h r \  1 mile for over ;I ulonth during 
Jlilrch ;iutl April \\)it11 :I \ ie\v to ~ ~ t i l i ~ i n g  their services nes t  field seaeon 
[or ~llrveying I)ountlilric~s nncl cultivation in the Sowshera hills. 

75. O r t i - i t r , * i ~ .  - Jn adtlitioll to tile :~l)ove, the following \\?ork 
c.o~lll~leterl for the Sc t t lvn~e~i t  Otlicers : - 

' s 1 1 i 1 .  2.1 !) 1 . 7  11ne:ir 111ileh \vclre tra\  crtietl in 702 square mile8 of 

104 i l l : \ge~ iu tllc So\\ shel.i\ I ( r l i s i 1  nn(1 K , l ( i : l  theodolite htations laid out  
, ,II  the ~ , , I I I I ~ .  44 j btlurrre ~niler! o f '  t l ~ e  Now~he~- i t  hills and 1 square 
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~nile of the Mardiin frontier disputed boundary were triangulated, and 

393 statione and 982 intersected points laid out. 
703 square miles were computed and plotted, also 2,029 plotted 

n r w ~ v i s ,  102 riverain compiled bounclury )nzcsiivis on the scale 14  
inches = 1 mile and 339 four inch indexes and their traces were supplied 
to  the Settlement Officer. 

Besides these, 1,008 ir~iscellaneous traces were prepared, and all the 
work done during the year plotted'on four inch sheets. 

8 7  four inch ir~dexes of 104 villages were reducecl by pentagrapli to 
the scale 1 inch - 1 mile, and boundaries con~piled on 8 one inch topo- 
graphical sl~eets of the Nowshera tahsil. 

The area of 377 villages (209 in Chiireatlda, and 168 in Blardiin) 
containing 884 scluare miles was extracted by planimeter and graphically 
froin the twentyfour inch settlement eurvey mz~s6vis. 

407 n~us6vis  of 43  villages (14 in Chlrsadda, and 29 in Mardiin) 
were traced on paper for experimental use by tire pcctw~ris. 

450 twentyfour inch ~r~~cs i iv i s  of 32 villages in Rlardiin, were reduced 
by pentugraph to  the scale 4 inches = 1 inile, 3.2 four inch indexes 
prop:ired and the rectangles of 4,000 ?n~tsdvis corrected. 

5 congregated rnaps ? J / z . ,  two of CharsacIda ancl two of Mardlin 
tnl~sil, showiug asseesrnent circles and detail (scale 1 inch = 1 mile), ancl 
one of M a r d i ~ ~  tcthsil, showing frontier bour~dary and detail (scale 4 

inches - 1 milc) were compiie~l for thc Settleu~ent Officer. 
102 reductions on the scale 14 inchefl - I tnile, ~howing  boundaries 

aruct detail, were prepared for A Cornpimy. 
Attncb.--2,039 points were s~~pple~nented  by plane-tablc intersection 

in 95.9 equare miles of 7 villages on 120 m,usiivis on the scale It; inches = 

1 mile for surveying detii l ;  also 1,763 points were post rriarked on 110 
~ixteen-inch rnw6~) is  ; and phot~gritphs in I40 square miles for cotnpiling 
the revenue maps frorn the aero-photo AUI-vey tmd T I  sixteen inch 
mus6vm compiled and ~lupplied to thrl Settl~rnent Officer 

76. AY(I~~UTQ (!f cnu)~tr!j.-The grorlnd in the Mardiin and the Swiihi 
frontier waa gerrrrally hilly. 'l'hc In t l n~  riverain areil w a ~  sandy, 

sh~uhhy,  and contained In,luy very vitlui~l~le wootlt-d islanrjn The rnil,jor 
portion of the Sowst~er;t trrknil  was barren, lrilly :~n f l  contained wltttoretj 
~mtchen of crrltivabion, while parts ;~loriq tho Riihrll rivt-r were very fertile 

;tn(l well irriyirtcfl. 'The t'indi (ihei) :men WilH undnliltirIg, I,rr)ken, l l i l ly 
and poorly cultivatefl. 
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I Lt.-Col. M. O'C. 'rn~ldy, I J . R . 0 . ,  0 . l j . E . .  H.E., from 12th May 19% to 
liitll Noveoll)er 1935. 

DIRECTOR :- Lt.-Co1. L. C. Tlu~illier. 1 . 2 1  . t rom 1(itl1 Sovember 1925 to 18th April 

* I 1926. 
1.t.-Col. C. .\I. U r o \ \ ~ ~ e .  C.;\l.(;., L).S.O , I t .E . ,  fro111 19th April 1926. 

77. Summary , -The  pill-ties, etc., a(1111inintered by the South- 
ern Circle during the year were SOB. ti, 7 ant1 S Parties and No. 4 
Drawing Office. S o .  5 P i ~ r t ~ . ,  whicli was iiilrler the a.dn~inistmtive control 
of the Director Southern Circle during the year. was transferred to  that 
of the Director Central Circle froin 1st April 1926. 

78. Recess euork.-:):! sheets on the sci~le 1.i inches = I mile 
were subnlitted by parties to  the Circle Office before the 30th September 
1926, of these ti sheets have been despatclied for publica.tion. The 

remaining 32 sheets surveyed on the ~ c a l e  1 inch = I inile and 11 sheets 
of the Hyderiitiid speciill forest survey will he submitted to the Circle 
Ofice by parties before taking tile field. 

Besides the i~bove 4 specii~l sheets of the Mettur Project on the 
scirle 4 inches = I 111ilc were receijyetl in the (:ircle Office fro111 KO. 7 
Pi~r ty  and publitlliotl copien oT thest! 4 inch slreets n-cre prepared in 
No. 4 1)rawing Office. 

79. No. 6 Party.-2'ot,o!~*(~l,lr i c e c l l  ~ t ~ t - c - a ! / s .  -'l'lris party comple- 

I ~ I G K N I A ~  I.,L. tetl an area ui' .i.020 square llliles of 
( ,/nss 1 ( )jtiro . original and dl:! squ;lre lniles of 

Alajor H .  S. \Vouchol~r. 0 . 1 !  K . .  1 .\ revision nurvev on ttie scale 1 iucll =- 
( ' / I I \ .S  11 O/lire~... 

Mr. E. h Mryer, fro111 (it11 I)c.ct-ml~rr I!)2>. 1 mile iu Chandir district ancl Bastar 
,, 4. F. Mltrphy, nl, to 4th Uecel~~l ,c~r l!PJ.i. Stat(' Of Centl.ill ~rovi11ce6, Wal.allgal, 
,, k:. N .  N ; ~ t e ~ a n ,  H . A .  K;~ri~nuagar  and Adiliibiid districts 
., C .  1'. 15. D n r c - ~ ~ j ~ r ~ r t .  

of Hyderabiitl Eatlt Godaveri 
lJ11p i .1 ,  S ~ t b ~ ~ ~ ~ r l i ~ ~ r ~ l r ~  S , . I . I . ; ~ . ( . .  

3 Otlic~rs. tlietrict of M - L  , ( 1 rils. 

I , I I I I ~ P I ~  A ' I I / ~ I I I . , ; O , I I / ~ ~  ,A,,I,I.I, , , , .  80. All ilreil of 5,0(i:! ~cluare 
41 S~~l .vcyc~rs ,  1 . t ~ .  I I I ~ I C H  01' t r i i i~~g~l i r t io i i  \\';I,R c o ~ ~ ~ p l e t e d  

81. Sptlcii~l nlrrvex of S ~ I ~ ' ~ I I I ~ H ) ) ~ I I I ~ - ~ ~ ( ~ ~ ~ ~ I I ; ~ ~ I : I  roil1 tielti for the 
Hyderal)ad govurn~l~t: t~t  i~ntl of tht: l i is in:~ \'allcly itt Si(ltIesw-ttruul for the 
Irrigrltio~i dep:rrt,tat~~~t. ! v ~ ; I ( ~ I . H H ,  i111tI revisi~)tr s11r\.e,~ OII the H C H ~ ~  I inches 
-=- I nlile of the countl.~? i~roui~tl  ~ecrlntlt~riil)atl for the mili t i tr~ ;luthorities 
were also executetl._ I 
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88. ,\;rrtwrc of ccou,ntr?~.--The country under survey consists of 
tieuse forest clad lulls with few open patches of cultivatetl areas near 
urain rivers: like the Cfodi-tvari, lndriivati ancl Prii11hit;l. 

83. NO. 7 Party.-l1o/)oq,r.c~phienb surveys.-'l'his party surveyeti 
P ~ n n o s s ~ l . .  

C'ltrrr* 1 OJicem. 
llnjor 11. 'r. ?I[O-RIICR~. D.M.O.. K.E., ill 

charge. 
1,irut. C;. Bonift*nl, H.E:., fro111 25th .Inl~c 1 1 8  

;tli (h.t~>l,er 1!H5. 

('1~1.4.3 11 Oljiccre. 

.\IT. V. W. Jlorlon. troni 17tt1 ()ctc~her l!E:i. 
Mr. J.  ('. St. C. Pollott. 
., S .  S. H~~ritlam 1yt.r. 

I;plwr .Srcborrlir~nte Serriee. 

t i  (Itlicers. 

an area of 5,740 sclu;lre miles in the 
Anantapur. Bellrry? Cuddapaha and 
Kurnool districts of Madras, and the 
Nnichur district of Hyclerabad. This 
iucludes the supple~lientary survey on 
the scale 1 incl~ - 1 mile of an area 
of 1.152 square n~iles which hacl been 
previously surveyed on the scale 
$ inch = 1 mile in season 1923-34. 

1,,,11~t-,, , S I ~ ~ I I I . ~ I I I I I ~ ~ ~  >I.I.VII.V 
The country surveyed consisted 

2; L)rnft*~rrc~~, etc. mostly of open plains of "black 
'/',.oil1 ill y >st.c.lil,lr 

l i b  Hurvryorr. etc.. and pnpils. 

cotton " soil, but intricate rocky out- 
crops occurred in several sheets. 

('n~i~rlr,.!/ ( J f e t t ~ r )  si~~'t!~!l.-At the request o f  the Chief Engineer 
l1-riptiol1, Milclran. ;I cletail~d survey wits ci~rrie~l out on the ac;~le 

4 iucllea - - l mile of 1r11 t~rea 01 69 square miles in the Salern and 
Coi~nbatore clintricta. ccm~prirring the rrite of the proposetl (-1~111 and of the 
proposud flootled area, in conllection wit,h the Cauvery (Metttir) Project,. 

Ttc~in.i,u/.-Five second-yea r. ant1 ten tirst-year pupils receive, 1 
instruction during the year. 

84. NO. 8 Party.-'I1opo!lrc~,~)l~.icoc1.1. 1 .  T h i s  party surveyed 
PI:H*~ISSEI,. on tht. scale 1 i1.1~11 --::- 1 niile, 4.764 

c ' lnsx I f @-I*,.. sl1u:lre 111i1eu in Al~~~~i l~ ln ; lgar ,  Sholtr- 
)I,,jl,,. 1,. 11. J ~ C ~ ~ I P I I .  l . . \ . ,  ill V I I ~ I ~ ~ I . .  

pur, Tlliina! Koliiha. Poo i~ ;~  and Katnii- 
f,'/tr,~s 1 I f !lfi~.r~,.<. 

\ l r .  .J, t ~ ,  9. Wi1nr111. giri districts, 242~1111arc miles ill  

.. 31. s (;une*u ~ \ I > U I . .  $t:~te. 18 .c~c~u;~re 111iles in Mirl~~i 
,, Ari~livu*u I h r v  Kelkur. 14. *I. 

I d e ~ ~ i o r ,  State. a l ~ d  7 suuilre 111ileb 

St.rte. With the ruxcaptiol~ of the  clen~ely pop~littetl plilit~s of tl111 cocist 

;,111l the heabily wootle~l heiyllts ;Inti Foot hilla of poitionn of the LYentrr~r 

cdtivatiou. 
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.i I linri~r milus of tri~versiug were conrpletetl, and an . m a  of 4,654 
wll~are ~lriles \ V ; ~ S  trinngiil;lte(l in , i ( l u ; ~ ~ ~ c c  for (letail survcy on the scale 

1 i ~ c h  - 1 111ilc i l l  tlle Silciri.  Coi~nl~ntorr. bli~cl~i~-,r. 'rricl~inopolv and 
Sillern districts in 3I:rdras 

85. Fo~ont  sil~?:r?ys. - fin?)?hn?y l ' ) . r g ; d ~ ) t r ~ / .  A j * o ~ t h r ~ ~ ~  , 1 ? 8 r /  ( ' p ) ) t ? - ,~ /  

( 'h.clrs. 

At tlre requerrt of the Chief Conservatcw ot' Fol-ests Rou~hay.  an ;Ire:\ 

(A 30,076 acres (46.99 scinnre ~niles) in the West ATGsik and I 'oo~ci  F o ~ c ~ s t  
Divisio11s was survegetl on the scale 4 inches -= 1 mile. an(l  in ttre 

Koliihn F o ~ e s t  Dzvzsio~l iln area of 1,223 acres (1.91 sq\liire nriles~ was 

sr1rveyc.d on tlre scille 8 irrches - 1 mile. 
86. Po-opr?-ation 1rif11 tho Ho!lal A~tillev!l.--Points for the 12th 

and 16th Field Brigades were tixed :kt  Kirkee. H o ~ k o t e  ant1 Hangnlore. 



1X.--SURVEY REPORTS, EASTERN CIRCLE. 

DIRECTOR :-(:oll)nel A. .4 MoH~rg, D.H.O., R.E 

87. Summary . -The  pilrties, etc.. :id~ninistered by the Easterll 
circle, Were SOB. 4. 9, 12 Parties. S O .  5 Drawing Offlce, and the sikdiyfi 

Frontier Detachment. S o .  12 l'arty did not take the field. 
In addition to hiti duties in the Imperial l)epuytment, the I)irector, 

as llirector of Surveys, Assam, held adn~inistrative charge of the Assam 
Survey Deprrt~nent inclurling the Assil~u Traverse Party, the Drawing 

and Reproducing Ofices a t  Shillong ancl the Assarn Survey School a t  
.Jhiilukbiiri and, in his c;rp.~city as technical adviser on survey matters 
to the Governlnent of YJengttl, visited the Bengal Survey Ofice ibt Alipore, 
the Survey School : ~ t  3lain:lrnilti near Couiilli~ and the Bengal Traverse 
Party in the field. 

88. Frcc.~niny.-All the pupils, attached for tmining to parties in the 
tield, appeilr to Le promising and likely to hecome useful surveyors. 

Four new pupils, entertained in April 1926, were attached, for training 
in tieid and recess work, to  So .  5 I)r;~n'ing Oftice. 

89. Recess z~.ork.- 12 whole ~ h e e t s  on the scale I inch = 1 mile 

and parts of 21 sheets (3 on the half inch, 10 011 the one inch and 8 on the 
g inches - 1 mile scales) were surveyed ; of these, 2 old partly drawn 
one inch elieets have been completely fair-mapped and the new half inch 
work incorporated on another sheet;  all the remaining sheets should be 
mapped by the time the parties next take the tield. 

90, No. 4 Party.-Y'opogruphic~tl surveys.-This party surveyed 
I ~ E H S O X S E L .  areas oI 109 and 341 square miles 

/ ' / ( I d #  1 O ~ ~ C Y I  . of original and supplenlentary survey 
hir. c. ( '  I ~ ~ ~ I I P ,  111 ~ I I L ~ R ~ .  

respectively, on the ecale 1 inch - 1 
mile, in the Haziiribsgh and Miinbhiiu~ 
(liutricts of Rihiir lind Orissa. 

(.l,ppr & , I ~ I I B ~ ~ / I I I ~ / , ~  A v r l  IC'I.. 
The party, in addition, triangulated 

:% uffi~-ew. ;In urea of 3,090 square miles in the 

L O , ~ ~ I .  ~ I L ~ , J I Y / ~  II(I/~, .AI?I 1.1 ,,, Haz5rihiigh and Miinbhum districts 
25 ~ i ~ r v e y o r a ,  etc. of Bihar and Orisstt iind the BiinkurB 

dietrict of Bengnl itntl completed in the tield the computing of the 
trilrngul~ted area originally itll~ttecl lor survey. 'J'his however, owing to 
the long time taken in surveying the coaltield due to its intricate nature 
had eventually to be left over for next tield ne~son ; i t  also completed 
the revelling required for the four inch survey beeides making numerous 

connectione with colliery companieil private bench-mzrke. 
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91. .T/~u?*iu coalfieltl surve?l.-The party also surveyed on the 
scale 4 inches - 1 mile an nran of 240 square miles comprising the Jharia 

coalfield in the Haxiiribiigh nnd Miinbhii~n districts of Bihiir and Oriss:~. 

Both supplementarjr one inch and foul. inch surveys were based on one 
and four inch reductions respectively of the sixteen inch cadastral surveys. 

92. iV*tz~rc< o,f cou?~tr?/ -The country surveyed, consisted of an 

open undulating cultivated plateilu, averaging about 700 feet in elevation, 
drained by the  Dimodar river and its tributary the Jamuniii, dotted in 
the north-west by several isolated wooded hills amongst which stand8 
out preeminently the bold forest-clad Parasnath hill and crescent-shaped 
ridge, the  ends of which point north-west and north-east. The summit 
of this hill (stkcred to  the Jains) is dotted with numerous small white 
shrines and temples, the most prominent capping the precipitous western 
peak (4,5(39 feet) of the hill, which, on clear days is visible from n 
distance of Inany miles. At the south-east end of the ridge lies the 
recently constructed RBjdalla reservoir, furnishing the water supply for the 
i1nport:int railway centre of Dh6nbLid and the J-haria coalfield area, in 
the northern part of tho Manbhiip district. The greater portion of this 
;ires is very sparsely wooded and is covered with both old and new 
collieries with iidjacent scattered patches of terrilced rice cultivation, 
;IS well :is by tin intricate net-work of railways and is well provided 
with good motornble roads, in some places lined with trees. 

93. No. 9 Party.-Topographical szcrveys.-This party surveyed 

PEHYONREL. nn area of 2,754 sqnare miles on the 
Clnss  I Ofice?.. scale 1 inch = 1 mile in the Cuttack, 

Mr. H. 11. I ~ ? R ~ I I ,  iu cI~arge. Miinhhiim and Singhbhiim districts 

C I ( ~ S . ~  I I  O / ~ ~ C ~ I . . S .  and the I)henkiin81, Keonjhar, Mayiir- 
)XI.. Ma(1rn.~ Ala,llsdcvn. hlndnliar. \ I  . A  .. frnnl 

20t11 o c t o b ~ r  I ! P L ~ .  bha.nj and Sa. ra ikel~ Feudatory 
Irr. Hhr~pcrrclm Na.tl~ S I I ~ I I I . .  51 .s ( , .  Stat,es of Bihfir and Orissa; i t  also 

I F ~ ~ P I .  , S I ~  hn~.r l i i r  n t c  ~\'rrr.irc. triangulated and traversed areas of 
4 Ott ic~lr~.  3,224 and 63t; square miles, respec- 

Lo1ir1.r 811 bnrt11 ~ m l r  her1.11.1 . tively, for one inch survey in the 
30 Sr~rvnynre, etc Mhnbhiiln nnd Singhbhiim districts 

: ~ n d  the Alayiirbhan,j, Keonjhar and Nilgiri Strltes of Bihar and Orissa 
and the Biinkurl nnd Midnapore districts of Bengal. 

94. Forest as?crzlc?l~.-Aren~ of 4 arid 437 squnre miles, both inch-  
ded in the al~ove, were ~ l ~ r v e y e d  on the sca,le 1 inch == 1 mile in the  KolhBn 
protected foreet  block^ ;ind the Hariibhtim reserved forest of the Chai- 
bksn Division and in tl~c. ~ t a t ~ e  f o r e ~ t s  of Dhenkknil, Keonjhar, Mayur- 
bhan,j and Saraikelii Feuclatory Stii'es of Rihar and Orissa respectively. 
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95. Nature of countr3.-The area surveyed lay in two det,ached 
portions, the smaller south-west portion includes the country, north of 
the Briih~nani river, where the Cuttnck district i~nd  the Keonjhnr i~nd 
DhenkBndl states meet, and consi~ts mostly of high rocky precipitous 
jungle-covered hills rising to 3,440 feet; the l i~rger north-east portion 
takee in the valley of the Subarnarekhii in the Singhbhfim district and 
the upper valleys of the TCadkai and Burhgbali~ng with the northern 
fringe of the Simliipiil hills, which are covered principally with sill, forest, 
rising to  about 3,100 feet in the Blnyfirbhanj state. 

90. Sadiya Frontier Detachment.-Topogrcb~~l~ical s1crveys.- 

YERSONNAL. This detachment colllpleted the 
Class II Q7icei.s. survey on the scale 1 inch = 1 mile 

Major J. H .  Williame, in charge. 
Mr. E. M. Kermy, from 1st  Decernhcr 1926 to of the remaining area of 2791.3 square 

'26th Jenuary 11926. 
hfr. D. K. Rennick, h1.B.E. miles, lying partly in the plains, partly 
,, B. C. Heneon. itlong the a4jacent foot-llills in the 
,, H. H. Creed. 

NBga Tribal territory and the Sadiyi 
Upper St~bordbnate Rertlbcu. 

3 Oflicere. Frontier tract and partly in the 
Lower Slcbordinute Seruice. mountainous area, up to the Piitkai 

29 Surveyore, eto. range; 663 Rquare miles were also 

surveyed on the scale 4 inch = 1 mile in Nsga Tribal territory and the 

Sadiyi Frontier tract of Assam. The Local Government provided Assam 
Military Police escorts for the protection of those surveyor8 working in 
Tribal territory and the adjacent country of the SadiyB Frontier tract. 

The detachment also triangulated nn area of 1,870 sqnnre miles in 
the Giiro Hills and Khiisi Hills and the Goalpara and Kgmriip rlistricts of 
Assam and carried out 272 linear miles of traversing, as far north as the 
frontier of Bhutiin, for next year's one inch Rurvey, over an area of 
862 square miles in the Goiilpera and Kiimrtip districts. 

97. Fwrest surve?/s.-138 square miles in the Niimsai, Narnphuk 
and parte of the Manabum and Paya protected forests and part of Durn 
Dumii reserved forest in the S a d i y ~  Foreflt Ilivision ,~nd part of Dilli 
reeerved forest of the Sibsiigar Forest Divi~ion of the Eilstern Forest 
Circle, Aseam, euweyed on the scale 1 inch - 1 mile, are included in the 
above detaile. 

08. With the exception therefore, of the uninhabited upper reaches 
of the Dihing river (known, higher up, its the Diyun) in the Sediyi 
Frontier tract, practically the whole of the north-east frontier bordering 
on this tract has now been covered by morlern surveys, the 1 inch - 1 mile 
scale eurveys having been connected to the quarter inch exploration surveys 
of the north east frontier, carried out in the years 1911-12 and 1918, 
and the half inch work to the aouth east, along the Patkai range, having 
been connecteq to work on the esme ecale brought up f rob  the Burma aide. 
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99. Nature of country.-The country surveyed comprised roughly 
a 40 miles square in the densely wooded evergreen plains' portion 
of the Luhit valley uouth of the Lullit river, a small area of steep 
wooded foot-hills north of the same river, a fringe of equally steep 
wooded foot-hills along the eastern border and the triangular strip of 
forest-clad lnountainous country in the south, rising from a height of 
about 600 feet in the plains a t  the Dihing river to the Pltkai Bum. 
The latter varies in height from 4,1241 feet a t  the Pitngsau Pass on the very 
rarely used foot-path, leading froin S ~ ~ d i y a  to the Hukawng valley, to 
over 8,200 feet, a t  the south-westerly corner of the Sadiys Frontier 
tract, the height of this range on the railway-surveyed route from Assanl 
to Burma being 3,080 feet. 

The few villages lying in the plains iLre scattered along the 
r~ lengapiini river a11d its tributary the Te-eng as well as up the Noa 

Dihing; i~ l~nos t  ill1 of these villages ,Ire inhabited by Hkamtis and 
Singplios. The only paths existing follow the general run of these minor 
rivers, i~nd  Ii~teriil coinm~inici~ti~ns,  until the foot-hills are reached, are 
non-existent. Fro111 thc. Luhil river n little used Mishmi Eoot-path skirts 
the foot of  the l~ills as filr as the Te-eng river, then branches off in a 

aouth-easterly clirection and eventu:~lly leads to Putao in Burma. 
Wild elepl1;lnts arc coinmon in the lower hills and plains. Tn the 

dry ei~rly months of the year illlnost LI I I  except the larger streams dry up 
i~nd  water beco~l~es vcry scarce, I)ut, once the rains set in, lllost of these 
ntreau~s beco~ne ~nforcli~ble. Rations an(l transport for a,ll the squads 
had to be importetl i~nd. escept for one or taro u~onths  during the cold 
weather, working conditions: owing to  the prevalence of leeches and 
obnoxiou~ insects, were estrelllely unpleasiint. 



X.-SURVEY REP~R'I !~ ,  BURMA CIRCLE. 

DIRECTOR :-Lt.-Col. E. T. Rich, C.I.E,, R.E. 

100. Summary.-The parties, etc., i~ilministered by the Burma 
Circle were NOR. 10, 11, 21 Piirties, and No. 7 Drawing Office. 

101. Triui~~ing.-At the beginning of the yeilr 30 pupils were untler 

training. 
Of these 30 pupils, 8 were discharged in the spring ns unlikely 

to  become useful surveyors; the remaining 22 are promising. 
In ~lddition, 7 new pupils were enlisted during the suinrner and 

were attnclled to No. 7 Drawing Office for instruction in drawing. 
102. No. 10 Party.-Topogrccpkicnl su~we;ys.-This party sur- 

YERSONXEL. veyed a total area of 3,315 square 
Clnsr  I o f i c p ~ .  miles comprising 338 square miles 

Cnptnlll (i. Lenr~ox, I.A., ill charq.. on the scale 4 inch = 1 mile in the 
( ' 1 1 1 ~ ~  I1 O f l i ~ ~ ) . h .  

Mr. C;. A. Sormnn, 1I.R.E.  tribal area between the Mali Hka and 
.. F. J. Cirice. 'Nmai Hku branches of the Irra- 

Gptnin F. E. K. C n l v ~ r t .  
Upper Srthnrdti~mte 

6 Officers. 

Loiuer St tbori i~ ants 

waddy, known as "The Triangle", 
?je~.crce. 

2,873 square miles on the scale I 

Sercice. inch = 1 rnile in the Sandoway. 
30 Sorve~ora, etc. Henzada, Bitsueill and Myaungmya 

districts of Burnia and 104 square u~iles of forest and guide inap surveys 
on the scales 2 & 4 inchee - 1 mile. 

'l'riangulation and traverse was also carried out over an area oE 
3,270 square miles in the Beseein and blyauug~nyu, districts of Burma. 

103. JTo?.eet szcrt1ey.s.-Theee consisted of 86 square miles in thtl 
Henzad8-Ma-ubin Forest Divn. of the Delta Forest Circle on the 
ecale 2 inchee = 1 mile and 8 square milea on the scale 4 inches -1 mile 
in the Northern Shan States Forest Divn. of the Fetlarrct~d Sha,?l 
Stat@ Foreet Ci rc l~ .  

104. O u i d ~  Map~.--An ilreil of 10 8rluar.e rnile~ \\.a8 surveyed 
on the scale 4 inches - 1 mile for the Mavmyo Guide Map. 

105. Xfrttcrr of corr,ntr!y --The fo re~ t  eurvey :bre:cH and country 
~urveyed on the scale fr inch = 1 mile con9ist of thick jnngle-covered hills. 
The iiree ~nrveyerl on the wale 1 inch - I mile include# the eteep densely 
wooded Ilills of the Araki&11 Yoma, the brokrn wenterrl co;lst line of 

Burmil anal the well cultivated plt~ino north of Hassein. Communicii- 
t,ion +in the Ilill~ i s  hy piltI1~ nnll 011 tile ( ' O H R ~  and pl,iin~ I,y river8 1mt1 

creekr . 
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,106, No. 11 Party.-Topographical surveps. This party Bur- 

PERSOXNEI. .  veyed iLn area of 8.549 square miles 
Class  I0flcer.r  on the scales 1 & 4 inches - 1 mile 

11~. J. 0. Groiff, in charge to 26th O o t o l ) ~ ~  
1925. in the Billherst and Thnton districts 

\iajor L. C;. Croatl~mait! 1. A . ,  ill ch;~.rpe 
from 27th October 1925. of Burma. 

r 1  
Clnua I I  o ~ ~ c c I . ~ .  1riilngnI:~tion was carried out 

A L ~ .  P. Simpson. over an are:\. of 1,640 8qnare i ~ i l e s  
,, G. E. 1t. Cooper. 
,, A. V. D i c k s o ~ ~ .  

in the P e p ,  Salween. Thaton 

Loqc,er. Sltbordinrrtc Sr~~.r,ir.t,. Toungoo clistricts of Btir~lla. 

26 (iurveyors, etc. 107. Forest s~rt~c{;ys.--The Eollo\v- 

ing reserved forests of the l'c! uasseriw~ Forest C i r c l e  totalling 

116 square miles, were surveyed on the scale 4 inclleti -- 1 mile:- 
Ttiato~, Fovest Divisio?z.--Gyoch;iung. H lningbwe. Kj.onpago, 

Meli~ung, Mitl~araung and TilBn Reserved F o r e ~ t s .  

Tlbaungyi~i Forest L)ivisio?z.-T~L-u-ke Reserved Forest 

108. Gp~itle dfcb~s.--'I'he town of Moulmein and envirom, comprising 

an area of 25 square miles, was surveyed on tlle scille 4 inches - 1 mile. 
109. Natu?.e o j  cou~i,t*,y.--Thc country surveyed whicli lies between 

the Gulf of Jlartaban i~ncl the Siarnese frontier consists pilrtly of 
cultivated plains along the sea coast and Salween river. partly of low 

undulating forest, and partly of the I)awna range rising to over (<,a()() 
feet : ~ n d  covered with evergreen Sorest. 

110. No. 21 (Burma F o r e s t )  Party.-Thit; party surveyed ;In 
~ ~ B I I S O S N E L .  :ires of "0 fiqui~rcl: miles of reserved 

Class I O.ficr.1.s. and uncli~ssed  forest^ on the scale 
Jlr .  S.  S .  AIcA'Fee Fielding, i ~ \  c l ~ : ~ r g ~ ,  

to 26th October 1926. 4 inches =- - -  1 111ile in the Thayetmyo, 
J[r. .J. 0. Greiff, in charge fl.o~n 5 t h  Oct ( t -  

11er 198.5. Prorne, Pegu, 'l'oungoo, a.nd P:~methin 

('lass I I  0fii1.er.s.  district^ of Burma, ilnd an areit of 
I,ieut. L. U .  Fitz-Gibbo11 128 square lllilt?S of reserved forests 
l l r .  11. hi .  Critcholl. on the scale :! inches = 1 mile in the 

1:pllrr Sirhor~riirrrrtr* Ser,t.rrs~. 
3 ()tlicers. Tamethin district. (345 1inea.r miles 

Lolcpr ~ r ~ l ~ o r ~ ~ ~ i i r ~ r t c  ~ ~ 1 . r . 1 i . c .  of forest boundilry theodolitt: t ra-  
:{.; Hnrvepors, etc. vereen, 3 linear miles of boundary 

sllrveys by p1;lne-taljle ou the ac:lle S inchen --== 1 lnilc. and 75 linear ~niles 
of houndary snrveye hy pl;in~-t:lhle 011 thc sc;lle 4 inches : 1 mile, were 
:ilan coinpleted. 

The detaile O F  t h i ~  work :Ire give11 I)elo~r-. 
1 1 1. Xatzc7.c' o/' c'ot~?,tr.!/. - l ' h ~  P O U ~ I ~ ~ : \ .  surveyet-1 co~~aia ts  of 

de~loelg woodetl hilla :111d pl:ii~ifi rvith gooti ~ o n ~ i l ~ u n i c i ~ t i o n ~ .  b l ~ t  a cgeat 

 carc city of water, which hnd in Ill:ln,v i n s t i l l ~ r e ~  t o  I>H ohtiiiuecl froin some 
ciietance outaide the area. 



112. Hltcivag Fo~es t  Circle.-In the Al lanmyo  Forest Divn. an 
area of 5 5  square miles was surveyed on the scale 4 i n c h e ~  = 1 mile' in 
the following reserves :-Shazibo, Hmunsa, East Yorns Extensions 11, 
111, and IV. and Pyi~lo. 

In the Prome Fo?-est Diun.  an area of 98 square miles was surveyed 
on the scale 4 inches -= 1 mile in the following reserves :-Tanye East and 
West Extension, RyatkGn. Wettaung and Extension, Kayineik and North 
Extensions. Ol~zwG, Gonbal~  ilnd North and East Extensione, Sinlnizwe 
Estensiou, Syi~ungbinclet East Extension, P i ~ u k t s ~  Extension, Byama-in, 
hlyebyn. Sedi~ing and Extension, Zibinhlii, Padinbin and Shwekyundaw. 
14 linear lniles of plane-table traversing on the scale 4 inches = 1 mile were 
done of the externis1 boundziry of the Sinmizwe and north boundary of the 
Tanye reserves. and 7 linear miles of theodolite connection traversing 
in the JJyeb~n and Xyaungbindet Extension reserves. The Prome Teak 
Plantation reserve of 0.1 square mile WiLS surveyed on the scale 
16 inches - 1 mile. 

113. Sittrcn!l Foraest Ci7-cle.-In the Nortl~ Yegu Forest Divn.  an 
are;l of 11 square uliles wile surveyecl on the hcale 4 inches = 1 mile in 
the Yenwe and Warl~i reserves, and the boundaries ol' four exclusions 
on the ncale K inches - Z lnile, :3 linear miles in lengtll, were i~dtled by 
plane-table trikverse to the old survey of the lii~ivliya retlerve. 

In  the AYortl~ l'ot~nyoo E'orqeat DLV'IL. an area of 1 squ,lre mile on the 

scale 4 inches 1 lnile W ~ I R  ~urveyed in the Went Swn Extension 11. 

1 14. G'u 11 t r.ct 1 For+~st Circle.-ln the l'y irtv)~(~wci Forest L)icm, iln 
area of 37 square 111iles W ~ L Y  surveyed on the scale 2 irlcll - 1 u~ile in 
the PJtlncho reserve, ;rntl 26 linear rxiiles oi' the west bound;iry W;IH 

surveye(l by plane-table on the nci~le 4 inches 1 u~ile. 
In the Yrr,metl~i'~~ Fwrs~t  Divn.  an areis of 86 scluare uiiles was tlur- 

veygd on the scale 4 i n c h e ~  - 1 mile in the following reserves :-Hlwazin, 
KAgwe, ant1 HlwabOn and an area of !) ncluare miles of unclaesed forest 
iJetween the Hlw;~ziu an11 KGgwe re3erves was alsv surveyecl ou the same 
Rcil]e to nhow  village^ ant1 cx~nrmunications In the Yezin reserve an area 
of 91 sqllare milen wan sllrveyed on the ncale 2 inch08 - 1 ulile and 35 
linear milee of the west boundary were uurveyed by plane-table on the 
scale 4 inches = 1 mile 36 linear rniles of interior and connection travers- 
ing wee carried out in the Byingye, Natma and Nyaunggaing reserves. 

I n  the ~llrcqwe Fo'rest Divn.  225  linear miles of boundary traversing 
and .j0 linear milee of interior and connection trnversing were carried 
out ib the following reeerves :-Myinde, Myothit, Kyaukmigyaung West 
Extension, Sitha, Yabe West Exteneions I and I1 and Gyogyaung. 



SURVEY REPORTS, BURMA CIRCLE. 

In the il!riktilo Forest Di~r??. 239 lineill. miles of boundary traversing 
ant1 88 linear n~i les  of interior and connection t~.:iversing :.-ere eilrrird 
out in the following rese~.\.e:-:-Meiktili~ Fnel. 1'0pi1 Hill and Extenmion. 
Pyetkaywetanng, 'I'annggyegbn, Sindnung. and Kubyjn, Extensions, 

I and 11. 



X1.-MISCELLANEOUS S U R V E Y  REPORTS. 

114. C a n t o n m e n t  surveys, etc.-No. 5 Party brought the 
existing 64-inch scale map of Pachmnrhi Cantonment up to  date. 

115. No. 20 Party.--This party continued field work through- 

~ ' E K . ~ O S S E I ~ .  
out the year and colnpleted the 

C ' I O ~ P  I (jfi1.~.t..<. surveys of Riiwalpindi, Quetta with 
\lr. C. E. C .  French. in chill#e t o  6th H, A. F. extension, Loralai, Fort 

Sovernber lY'2.i. 
Mr. 11. C .  Petterr, in rIlarge from i t 1 1  Sandeman, Chaman and the military 

Sovernher 1926. 
areas of Sunny Bank, Dungs Ga.li (-pJ,l,t. SII hor.rlifrntr~ . S r ~ ~ . l . ; r . r ~ .  

I Officer. and the Military Dairy Farm in the 

Lolurr . V I ~  borr i r  nntr-  .\;,I.I.II.,.. Murree hills on the 16-inch scale, 
24 Snrvepora, etc Ferozepore on the 12-inch sci~le, and 

the bazars O F  Kul~ lan i~  ! Jlnrree hills) and Campbellpore on the 64-inch 

scale. The revision surveys O F  Li~hore and MultSn cantonments were also 
commenced during the year. In i~ddition 64.49 linear miles of traversing 
and 11.64 miles of levelling to supply data for the detail survey were 
completed :kt ;I cost of Rs. 59.70 and Rs. 44.59 respectively, per mile. 

The fair lrlaps of Chaklila, Mona Remount DepBt, Kohiit, Campbell- 
.I .  B i r i i ~ ~ .  pore, Bi~nnu, Risglpur and eight 
2. Kha~rn (h l i .  
:j. (;horn ~ s k k a  an11 Ktlao*pllr. * Galis in Murree, also the biiziir 
I. Chingle Gali. plans of KohSt, Campbellpore and 
.j. Cliffden and Mnrree. Hawalpindi, or a total of 42 sheets, 
t i  Dungi Goli 
j Knldnllu. Snnnq Rank t* hli l i tar~ [)airy have been completed and (leepatched 

Ftrrni. 
H (Jhsriiil end 'ropl. for public a t '  ion. 

The out-turna and cost-rates of the various cl,~aars of survey 

are as follow8 :- 
Twelve-inch revision, 1,805 acres @ RRY. 0 3 7 9  per acre. 
Sixteen-inch original, 1,989 :Icres Q Ks. 2.26 per acre. 
Sixteen-inch revision, 20,000 acres 6J Rs. 1.62 per acre. 
Sixtyfour-inch original, 2-04 acres Q Rs. 37-47 per acre. 
Sixtyfour-inch reviuion, 62 ;wren @ Rs. 18.99 per acre. 

'rhe tot;ll nreiln fair-mapped with cost-rates work out ;iu followa :-- 
YOTt acrm on the twelve-inch @ Rs. 0.49 per acre. 

1!),065 acres on the sixteeri-inch @ Rs. 0.60 per acre. 
241 ilcreH on the sixtyfour-inch @ RR. 9.27 per acre. 

.rhe aection of S o .  :! 1)rawin~ Ofice responsible for embodying on 
the originals and office copies of cantonment maps the changee notified 
BnnuBlly by the Xilitary FhgineLring Service wnu.tranefered to No. 20 
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Party on 6th April 1926, and all work connected therewith will in future 
be carried out by this party. 

At the request of the Director General of Archaeology in India, 
surveyor was deputed to  carry out the detail survey of the site of the 
anceient ruins a t  Mohenjo-daro in Liirkana district in Sind on the scale 
of 100 feet to an inch. An area of 394.17 acres was accordingly survey- 

ed in detail with the necessary traversing and levelling required for the 
frame work. The expenditure of Re. 1296-14-0 is debitable to  the 

Archteological Department. 

116. Bhopal survey.-During the year the detachment continued 
the work of traversing village boundaries and the interior sub-demarca- 

tions for the cadastral Aurvey of the BhopBl State on the scale 16 inches 
= 1 mile. 

Except five computers and traversers lent by the Survey of India 
Department, all other hands, 68 in number, were entertained and many 
of them were trained as in previous years. The work was based on 

G. T, and topographical triangulation stations existing in and around 
the area traversed. 

In  all 6,307.8 linear miles of main and sub-circuit traverses were run 
and 43,300 theodolite stations were laid out in an area of 2,19404 square 
miles, along the boundaries and interior of 1,051 villages. 5,645 theodolite 
stations around village trijunctions were demarcated by monolith pillars 
2 feet by 6 inches to  serve as bases for future survey and demarcation of 
fields and boundaries. Origin co-ordinates of the stations marked with 
stones falling in 1,051 villages were reduced and copied. 2,435 mwdvis, 
(settlement maps) on the scales 16 and 4 inches = 1 mile were plotted. 
The area of 8 main-circuits, 81 sub-circuits, and 1,051 villages was com- 
puted by universal theorem and that of the villages by planimeter as well 
and compared inter se. 124 four inch sheets were reduced on the scale 
1 inch = 1 mile by pentagraph. 40 miscellaneous traces were prepared. 

117. Cadastral survey.-In the middle of September 1925, the 
Settlement Officer in charge of this party having resigned, the Officer in 
charge was asked by the Revenue Member to take charge of i t  in addi- 
tion to  his own duties. 

The programme consisted of cndastral survey on the scale 16 inches 
= 1 mile and preliminary record-writing (both field and recess) of 

eleven tahsils, an area of about 2,900 square miles. The field work had 
to be commenced on 1st October 1925, and the strength sanctioned for 
i t  was 2 assistant esttlement officers, 4 head inspectors, 16 inspectors, 
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and 173 amins, but on account of the incomplete arrangements made by 
the outgoing otlicer, neither the full number of amins nor the instruments 
necessary for the work were forthco~ning at the end of Septer~iber 1935. 
Accordingly, though the field work was started on the due date, only two 
ccrmps could then be formed to  take the field instead of four as proposed. 
The two assistant settle~nent officers were entertained in November and 
December 1925, and gradually, as the amins arrived, the two remaining 
camps were also formed by the end of December 1925. 

The field operations continued till the middle of July 1926, and an 
area of about 2,100 square miles was surveyed on the scale 16 inches = 

1 mile. The record-writing of 973 villages of tahsils Sehore, Ichhiiwar, 
Jiiwar, Aehta, DurBhii, Nasrullaganj, Bilqiegnnj, G0hargan.j and 
Diwanganj was completed in the field. The detail survey was checked 
by 3,822 linear miles of partel, of which the check by the superior 
agency amounted to  498 linear miles. 33 per cent of the quadri- 
lateral linee, on which the detail survey was based, were also checked on 
the ground. Beeidee this, about eight villages in each tahsil, except in 
Nasrullaganj and Duriihii tahsils, were checked by the Secretary, Revenue 
Department, in the field. 

The area under traverse survey was mostly hilly and covered with thick 
forests but in parts i t  consisted of well cultivated plains. The nature of 

the ground under crrdnstr:ll survey was undulating and interspersed with 
isolated hillocks covered with jungle. The Vindhyn Chill Range bounded 

the rrrea on the south. 

The office work of the Traverse Detachment and field and office 
work of the Catlaetral Survey Party was inspected by the Director 

Oeadetic Branoh from 16th to 19th March 1926. 

11 8. Commercial levelling.-Besides the geodetic levelling 
PERBONNEL. referred to on p. 16 and the work of 

Clam I Ojicersi. 
Masor -4. R. GTn, I .A.. in c~,argt. to the Sutlej Valley Irrigation Project 

I arch 19'26 31st 41 
Maior V R. Cotter. 1 . A  , in  charre from 1st 

referred to in the next parlagraph 
apr;i isas. 

Clnan I1 Ofiers 
Mr. 3. R. Hssomdsr. .. J. L. Yaligml. 

No. l i  Pt1,rty ca,rried out the fol- 
lowing :- 

u p ~  Rubnrdinnts 8er r .1 r~  ( f c )  Second:rry levelling for the 
7 Officem. 

me+ Smbordannts 8rr-yice. Chief Engincer, E.J R., in Hengnl, 
29 Cornpotam, etc. 
8~ purely temprury Lnveliera, c.tc B i l ~ ~ r  ;~nd  Oriem, . ~ n d  the United 

Provincee, mainly nlong the railway line 
( i )  Baraker-Allahiibiid. 
(ii) Moghol Serai-Ifn~iiribtl~h. 
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119. Sutlej Valley Levelling.-The following was done including 

the completion of all levelling work for this project :- 
(a) Secondary levelling- 

(1) In Sind ... .. .  ... 69 miles. 
... (2)  Near Panjnad Weir Site 59 9 9  

... (3) In Haveli Project ... 132 1 9  

(b )  Tertiary levelling- 
... For Sutlej Valley Irrigation Project 3,852 Sq. ,, 

The country was less favourable for economical work than during the 
previous year owing to. ( a )  lack of water in some parts, (b) high sand hills 
i n  the desert ~treiks, (c) i~ number of overflow channels in the watered 
areas which had to be constantly crossed and re-crossed. 
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APPENDIX. 

THE CENTENARY OF THE DEATH OF COL. VALENTINE BLACKER, C.B. 

A photogravure of Col. Valentine Blacker, C.B., the first Surveyor 
General of India 1823-1826 forms the frontispiece to this report. The 

4th of February 1926*, the centenary of this officer's death, was 
suitably commemorated by the Surveyor Generd,'who, with a few senior 
officers visited Col. Valentine Blacker's grave in the Park Street 
Cemetery, Calcutta, and placed a wreath thereon. The great topo- 

grapher Major James Rennell, who was Surveyor General of Bellgal from 
1764 to 1777, claims to have been accorded the title of Surveyor General 
of India in 1767, but this title does not seem to have been regularly 
accorded to any of his successors and was only permanently established 
when Col. Valentine Blacker became the first Surveyor General in 1823. 4 

This year is also memorable in the annals of the Survey as being 
that in which Col. Lambton, the first founder and Superintendent of the 
Great Trigonometrical Survey, died a t  the age of 70, when still working 
in the field and was succeeded by Lieut. Everest who afterwards became 

Col. Sir George Everest and Surveyor Geuera,l of India. I t  was thus in 
1823 that the title of Surveyor General became perrnax~ently established, 
and that the officer, who was to organize the great framework of the 
Trigonometrical Survey on its present lines, assumed the office of 

Superintendent. Col. Valentine Blacker is believed to have fully appre- 
ciated the value of a proper basis of triangulation of a high order of 
accuracy for the whole Survey of India, as is shown by an able paper 
of his on the subject which was reprinted by Major General Sir Andrew 
Waugh. 

Sir Andrew Waugh speak8 of Col. Valentine Blacker a ~ ,  with the 
exception of Evereet, the ablest and most scientitic mnu that ever 
presided over the department. 

* '1'11~ olntc of  Col. \-~Ientinc Rlacker'q rlrsth wns  the I.th nf FehrllnrS 1826, 8s ir alrtllen. 
t ~ m t a d  hy thc  rerodq of the l':~rk S t  ( 7 ~ m ~ t ~ r r  In C'~lrnt t8.  w h e r ~  he 1n hurled and by the 
inwription 011 hir monrlrnrnt Fllr ~lnnth is paid to h a w  ~ ~ P P I I  d11e to 111 ~rcldet l t  Tlle D1ctionary 
of Indian Rinpraphy hy C: F: Rr~cklnnrl. C 1 . 1%. and the nirtinnary of National Biogmplly 
hy Lerlie Stephen ~ n d  Sidney Lee. 1Qn8. give the date of hl* hirth R P  Ortoher 19, 1778 wblch Ir 
ponriblg corrrrt. lint uire the yenr ot l1i8 +nth wrnllply aa 1423 filsrkhtl~n, in ~ I R  nlemoir on 
the Indian S n r ~ e p e  rtatns thst C< l I .  \'nlentine RIn*ker died of fever in 14.27. bnt thin ~ ' ~ t s m e n t  
clro rppmrs incor r~~ct ,  hoth a~ reprdn  the )par awl r a ~ i r e  of bin death. 



The revenue surveys in the N. W. I?. Province were commenced 
under his auspices. The authorship of a lithographed pamphlet entitled 
" Construction of a graticule for a general Atlas of India " is attributed 
to Col. Blacker by Markham, and, though the actual name of the author 
does not appear on the parnphlet, nor the date of its production, it appears 

from an old letter of Ma,jor General Waugh's that this is correct. 
The projectiotl that he suggested was ;L polyconic one and differed 

from that actually adopted by the geograplier at the India Office, London, 
for the Atlas of Indill. 

The calculations for Col Valetitine Blacker's prqjectiou were most 
carefully ulacle and tabulated in LL li~ore conve~~ient form for use than was 
actually tlie case with the Atlas projection. Moreover his central 
meridian ilnd parallel (20" latitude 80" longitude) were Inore sym~netri- 
cally placed than the ceutral parallel and meridian (244" latitude 76i0 
longitude) of the Atlas 

The polyconic projection was thus Col. Blacker's gift to India, 
though his exact projection was afterwards modified by General Walker, 
I n  1906 the Survey Comnlittee abandoned the Atlas sheet projection, 
which was defective, and brought the 4 inch = 1 mile maps on to the 
polyconic system. I t  UILLY be thought that Col. Blacker had the 
assistance of mathematical specialists in dealing with map projections, 
but this was not the case. The East Inclia Company's others,  Lambton 

choeen from the Infantry, Everest from the Artillery, and Blacker from 

the Cavalry had to be their own specialists. 
The following record of the services of Col. Blacker has been 

compiled from such biographies as are i~vailahle, supplemented by 
informati011 obtained from it  relative. 

Lieut.-Col. Valentine Blacker (1778  to 1926), historian of the 
Mahratta war of 1817- ld l ! ) ,  server1 in the Madras Cavalry in 1798, anrl 
as cornet with a troop of the Sizarn's contingent in the Mysore campaign 
of 17'39. The next year he nraH eir~ployed :IS A.I) C to Col. Stevenuon 
in the Wynaad and the11 served with hi8 reginierlt in the uouth of 
Madras under Col. Agnew, when he was  thanketl in clespt~tches for 
surprising the enemy and ~ucceusfully charging them with his troop. 
He then joined the Quartermaster General's dep:~rtri i~nt (Madras), rising 
to be Qunrterma~ter General in 18 1 0  at the age of 32 In 1H 1.5 he served 
with the army of reserve under T J ~  -C:eri Sir Thorrias Hislop and in 181 7 
under the Rame commander wit11 the army of the Ileccnn at, the brittle 
of Mshidpur and other operations oE tltat year. His oervice~ at 
Mahidpur and the reconnaissance &ade by him hefme the battle were 

F 
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specially brought to the notice of the Governor General. On returning 

to Europe in 18.11, he was t,hanked in general orders by the Commander 
in Chief of the M;~.dra.s Army for his eminent and scientific services n8 

Quartermaster General of the Army of Fort St .  George during in period 
of ten years. 

His distinguished career in Ma,drns appear8 nlso to  have been 
commemor&ed by the application of his name to  Blacker's Garden, 
a residence in that  cit,y. 

He  was then appointed Snrveyor General of India, when he 
executed a complete map of Hindust,iin, still preserved by his family 
at  Elm Park, Co. Armagh. Besides introducing t,he polyconic projection 
into Indian mapping, he initiated the first explorations of the Dihang 
and 1)ibang. 

Syed Mohsin, the celebrated mathematical instrument maker, was 
first trained under Col. Blacker, wlio took him t o  Calcutta from Arcot. 

Col. Blacker was a,ppointed a C.B. in 1818 and died at  Calcutta on the  
4th February 1826 as the result of an  accident. 

His monument bears the following inscription :- 

Xpitn111~ f on tlie front). 
Hencnth nre ileposited the remains of 

Lieut.-Colonel Valentine 131acker. Conl- 
pnnion of thc Rttth, of the Light Cnrslrg, 
on the cstablishlnent of Fort Saint Georgc. 

During ten yenrs Qunrter~naster General 
of the blndras Army and subsequently 
Surveyor Genernl of Indis. 

Ob iv February MDCCCSXVI Act,. XL. 

/ O n  the o11poaite aide). 
Lieut. Col. Rlaclter was an offlcer dis- 

tinguiahed alike for profession~l ability, 

for public zeal, for private worth and 

for mnnliness of-  character. 111 testimony 
thereof his friends and conlrndes have 
caused this monumcnt to be erected to his 
rnrmory. 
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