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PREFACE.  

THE WORK OF THE SURVEY OF INDIA. 

The department is priruarily responsible for all topographict~l surveys and 

explorations, al;d for the maintellaiice of geographical  naps of tho greater part 
of Southern Asia. Also for geodetic work. which includes:-tho l i l ~ i ~ i  trigc~no- 
~netrical framework. erteuding in some cases far beyond the frontiers of India, 
and control i~etmorks ot precise levelling bawd on tidal observatories; tidal 
predictions nnd the publicatioi~ of Tide Tables for nearly 40 ports between 
Suez and Singapore; the Magnetic Surrey; astronomical, seismographic, and 
~neteorological observatories at  Dehrib h i l l ;  and gcodctic investigations of all 

international character, in regard to which India enjoys a unique position 
between the greatest highlands of the ~vorld nnd n deep ocean extending to the 

Antarctic. Indian geodesy has thus disclosed by far the largest know11 nno- 
malies of gravitational attractiou in the earth's crust, and these hare led to 
some of the most important developments of modern geodetic research, whilst 

the Great Trigonometrical Survey of India enjoys nn international reputation 

as a very valuable contribution to estimates of the size and figure of the earth. 
The calculations of astronomy and some important data in physics depend 
ultimately 011 these terrestrial measurements. 

I n  the past the department has also carried out the original large-scalc 
revenue surveys for most of India, and was still conductihg this work for 
Central and Eastern India and Burma up to 1905, when all revenue surveys 
were handed over to the Provinces concerned, together with officers and staff 
as required, in order to concentrate the energies of the department on a 
complete new series of modern topographical maps on the scale of 1 inch to 
1 mile. I t  was hoped to complete this series by 1980, but owing to retrench- 
ment and the war little more than half has been donc up to date, in spite of 
the reduction of the scale of survey for less important areas. Thus, although 
new surveys coveriog 6n area about equal to that of England are carried out 
every year, the meps of half the country are still vcry old and only kept up 
to date roughly by mebns of rather perfunctory information supplied by local 
officials; the old meps are also about 2 ~uiles out of position, being based on 
a longitude of Madras determined in 1815. 

Boundary surveys and records of international, state, and povinoial 
frontiers have always formed an important item of topographical work; and 
in recent years there has been considerable progress in the preparation of 
Guide Maps for important cities and military stations, whcro the one-inch 
scale ia quite inadequate. 
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Wuaebnovw. While expending on topographical and geodetio work dl 
fuuds alloted by Imperial Revenues. the department i~ eteadily developing the 

policy of aiding local surveye in various wayfi, on payment by those concerned. 

Theee miscellaneoue operations include: all forest and cantonment eurveys: 
many riverain, irrigation, railway, and city surveys, and surveys of tea 

gardens, mining areas, kc., with a great deal of control levelling for the eame; 
administrative aesistance and officers are also given in aid of the revenue 

0UrVeF8 of vrvioue Provinces and States. The Printing offices do much work 
for other Government departments, such as printing special mape, illuetrations 

for Archeological Reports, all diagrams for Patents, kc. The Mathematical 
Inerrument Office givee valuable aid to all Government departmente by ensur- 
ing a high standard of instrumental equipment, especially in connection with 

optical work and by the manufacture and repair of high-class instruments 
which would otherwiee have to be imported from abroad. 

Militcr7y, dc. The department is also responsible for ell survey operations 
required by the Army, and has been rapidly developing measuree to meet the 
qreatly increased complexity of modern military requiremente, especially in 
connection with air survey. In view of its high' military importance, air 

survey work for various civil purposes is receiving all possible encourage- 

ment and assistance, while the latest methods of stereo-photography are being 
studied experimentally. 

Adminbtration ie by the Surveyor General under the Education, Health 

lrnd Iarnds Department of the Government of India. The Headquetere Ofice 
ie at Calcutta under the Assietant Surveyor Genernl, and there are seven 
Directors, one for each of the five Survey Circles into which the country is 
divided, one for the Geodetic Branch at D e h r ~  Diin, and one for the Map 
hblicstion nnd other technical offices at, Calcntt~. 
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SURVEY OF INDIA 

GENERAL REPORT 

From 1st October 1926 

To 30th September 1927 

INTRODUCTION AND SUMMARY. 

1. Annual Reports.-Annual Reports are now publishe~l in 
three separate voluines as follows :- 

Ge?? era1 Report. 
Geodetic Report.  
Map I'zt blicnt ion nncl 0 f i c c  Work Report.  

The first two are for the snrvey year encling 30th Sep ten~ber  

but the last is for the financial year up to  3 l s t  March. 
The Map  Pzcbliccition K c p o ~ t  contains ct Ll tlie i ndex  m a p s  slrowing 

the  prcgress of niap publication on all scales, wit11 reports on publication 
and issues, printing a ~ i d  drawing, and of such offices ae the  Mathematical 
Instrument Ofice, which have to conform with the financial year. 

The Geotletic R e p o ~ t  includes full details of all scientific work. 

Thi s  QeveraL Report only gives brief abstracts of the  above (vide 
Abstracts I1 and I11 ill the Table of Contents) but gives complete 
reports of the survey operi~tions of the orcliniwy field parties and 
detachments. Abstracts I and IV ( v i d e  Table of Contents)  eu~rlrnnrise 
these lat ter  reports and enable the  reader to look up such portions as 

may concern him. There is one index niap a t  the end, showing the 

progress of modern topographical surveys and compilation. Maps of 
sorts are of course :tvailable for  all parts of the  Indian Empire, but 
some are very old, and all previous t o  1905 were based on  the old 
longitude of 1815, (which was over 2 li~iles out), and are excluded f r o n ~  
the index map. 

2. General. Colonel Commandant E. A. Tandy, K.E., returned 
from leave and took over the post of Sul-veyor General from Colonel C. P. 
Gunter, O.B.E., R.E., on the  19th  November 1926. 

The post of Assistilut Surveyor General was tilled by Major C. M. 
Thompson, I.A., up to  14th April 1927, and ilfterwilrds by Major W. E. 
Perry, M.C., R.E. 
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3. The total cost of the Department for the past tinancial year 

ending 31st March 1927, as compared with that of previous years, waH 

as follows :- 

"These figures are not final. 

I 
I 1924-25 
I 

1 1925-26 1926-27 1 REMARKS. 

The total cwen of new surveys of all kinds completed during the year 

was 58,210 square miles (p. 24). 

4. Organization. The whole areit of India and Burma is divided 

for the purposes of the Survey of India into five Circles. The limits of 
these are shown by blue lines on the index map at the end of the book. 
In  order that civil administrations and the public mny know which Director 
to  address on survey matters a list of Provinces and States comprised 
in each Circle is given in the loose slip containing Survey B'otices. 

The designation of OfEcer-in-charge of tlle Mathematical Instrument 
Office, Calcutta, has been changed to 'Superintendent' and those of the 
Works Manager and the Assistant Manager of the office have been 
changed to 'Assistant Superintendents'. All these three posts are now 

of gazetted status. 

A most interesting Survey Museum has been started in the Geodetic 
Branch Office at  Dehr ;~  Iliin, and better accommodntion has also been 
provided for the Training School; this centre has now become an excel- 
lent place for young ofticers of all ranks to get a good impression of 
our records and tradition8 during the pi~m~t century, when they report 

here for their first training. 

As neither A nor E Comp,111y of the Frontier Circle recess a t  the 
(Jircle headquarters it  was found necessary to Fort11 pertnanent clrawing 
eections in both these colrlpanie~ frntu 1926 to  help t l~eir  fair mapping 
and make the unit8 Inore cot~lplete 

Reproducing Sectionn were forme11 in Octol)er 1981; with E Couiprrny 
st Quetta and wit11 S o  18 Party ;kt t'eshiiwnr t o  meet the locttl demand 

Groes actual cost . . . 

Deduct receipts and credits 

Rs. 

53,66,784 

22,27,138 

Net actual charges ... 1 31.39.646 

Rs. 

$11,135 

21,60,926 
-- - - -- 

i 
Rs. 1 The increase in 

I net charges is 
56.65.658* chiefly due to 

changes in ac - 
23.29585* counting and 

-- purchase of 

32,50,209 
buildings, etc. 

33,45,073* , 
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for reproduction work and to increase the power of mobilisation of 

A and E Companies. 

No. 24 (Sind Rectangulation) Partmy was formed from 1st  October 
1926, under tlie administration of the Frontier Circle, to undertake the 
Rectangular Survey of the Lloyd Barrage area (Sind) for the Bombay 
Government. 

5. Notable events of the survey year were as follows :- 
The first ?notlern Sz~rvcp of N e p ~ l ,  commenced in 1924, was 

completed in March 1927. A brief account of the work will be found 
in Appendix I1 of this Report and the main geographical results are 
shown in the Frontispiece. 

Turco-'lmq Boz~qi tlary Co?nmissio?t. The Survey, including photo- 
survey with the Wild photo-theodolite lent by the Royal Geographical 
Society, was carried out by a Survey of India detachment during the 
summer of 1927. This consisted of Ma,ior Lewis, R.E., in charge, with 
Mr. Muhammad Hasan, Sub-Assistant Superintendent, five surveyors and 
twenty-eight khalasis. 

North West Frontier Province. Topograpical surveys were completed 
of the hitherto closed areas of S \~ -a t  and Dir, and further extensions 

of work in this important neighbourhood are in hand (pp. 36). 
Exploration. The expedition under Major Mason, which set out 

in April 1926 to explore the Shaksgam Valley and Aghil ranges, 
beyond the Karakoram, closed work in October 1926 and returned in 
November (pp. 86). 

Surveyor Torabnz Khan was deputed to accompany the exploring 
party of Mr. H. F. Montagnier of the Alpine Club with a view to con- 
necting the work of the Visser expedition of 1925 to that of Major 
Mason noted above (p. 88). 

The f~~ndumental  Longitude osf India was re-determined by the 
Dehra Dun Observatory as part of an international scheme for the 
determination of precise longitudes, in which 40 leading observatories 
of the world took part. The result is in close agreement with that 
reached by very laborious operations over 30 years ago (p. 11). 

Geodetic Congress. Lt.-Colonels M. O'C. Tnndy 11nd R. H. Thomas 
represented the Survey of India at  the Third Congress of the Inter- 
national Union of Geodesy and Geophysics held at Praha (Prague) from 
80th August to 10th September 1927. 

Twenty-three countries, represented by 195 delegates, attended 
the Congre~s.  Dr. Boulie, Director of the Coast nnd Geodetic Survey, 
U. S. A., ils President of tliu Section of Geodesy, eulogised the past 
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work of the Survey of India, remarked on the great international 

i~nportance of its work, am1 expressed the interest which all geodesists 
would take in its future operations. 

Considerable interest was expressed in the recent investig~ltions by 

Dr. de Graaff Hunter regarding the Figure of the Earth. 

A n  A i r - S u ~ v e ? ~  Con~n~~it tec!  consisting oi oiIicers of the Koynl Air 
Force, General Staff and Survey of India,, and tlie Director of Civil 

Aviat,ion, has been for~ued to collect iufornlation and to watch develop- 

rnents in air-survey, both civil and milit~lry, iu all parts of the world 
and to act as advisers to the Ciovernn~ent of India, Local Governments 

and Indian States, on ;ill cluestiorls connected with air-survey. 'L'he first 
meeting of the Co~umittee was held at  Delhi in M:irch, 1927. 

An F.8 Air-Photo Camerii has been purchased for use in Air-Surveys. 

Manceuvres. A Survey Section from E Survey Company was 

attached to  the Western Colnuland Mnneuvres, 1926. A Section t'ronl A 
Survey Colnpany w:~s attachecl to the Tactical Exercise of Northern Coui- 
rnand 1926 to co-operate with a Royal Artillery Survey Section. 

Adventures  a?zcZ Casualties. Burmese clncoits near the Siam frontier 
attacked a party of four khalasis, who were in charge of money, 
killing two and very seriously wounding the other two. The Burma 
parties (Nos. 10 and 11) lost fifteen men from cholera, while a khnlasi of 
No 10 Party was killed by n wild elephant and a mule-driver in 11 Party 

by a tiger. Work in the Eastern Circle was occasionally enlivened by 
wild elephants and tigers, and in Xo. 1 Party's area man-eating tigers 

were a serious menace, fourteen villagers being killed by them during the 
period of survey. 

New buildings.  The Bonnie Brae Estate in Shillong has beer1 
purchased for offices for the Eastern Circle. The building vacated by the 

of the Controller of Military Accounts in Quetta was purchased from 
the Army Ilepartrnent as an offlce for E Survey Company (Frontier 

Circle). 

qf icers  o n  leave have done much useful work in studying modern 

rlevelopments of various kinds. Lt.-Colonel Hamilton, anrl Majors 
Mason, Slater and .Jackson were deputecl, while on leave at home, to visit 
Government offices and tir~ns in Eugland, France, and Switzerlanrl, in 
order to study the latetit in~provements and processes in photogrammetric, 
t-+tereographic and air Elurvey. : ~ s  well as modern methods of reproduction 
and other matters ut the Ordnance Survey, Southampton. Lt.-Colonel 

Hamilton also investigaterl Artillery Survey developments a t  Larkhill 
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and attended the colnhiried x , ~ v a l ,  Jlilitnry ; l i l t1  Air Force Survey Exercise 

in Scotland, ll;ls supplied very full il11cl vnlu:~l)lc reportti on 1111 the 

above. 
Mil,jor MeiLcle u n t l e r ~ e l l t  :I conl-se of instruction i l l  ;~ir -photo 8urvey 

a t  tile School of Photogl.nphy. V!';~rnl)orougl~, mtl  pl.cltluced a very good 

report il1ustr;lted by d i : ~ g ~ * : ~ ~ n s  nncl pllotogri~plls. 
Miljor I,e\vis M . : L ~  el~lployetl I)!, tht* High ('o~rrlrrisnioner in E n g l ~ i d  

on work conIlectecl ivith the revisioll of 1n:rps for t l ~ e  / ~ , ~ ~ , o l . i c r L  ( f t z z e t -  
tee?. ?f I,,rlicr, nlld C';~pt;rin (:le~lliie coilrpletetl the st;~l~t~;rrt~izatiorl  of 

the four half-secontl penclulu~lrti. 
Meesrs S. C'ol,luhou~~ ant1 (: F. Odcly, Managers, E'hoto. Litho. 

~ ( f i ~ e ,  also visitecl c e r t ~ ~ i n  iirl~is in lZiigl;~l~cl a n ~ i  Scot l~~~lc l  : \~c l  the Ordnance 

Survey Otfice, South;~iriptun, t o  gaill experience of the li~test clevelop- 
~nen t s  in III;LP reprotluction. 

6. Appreciations.--hl:!jc)l. I i 1 1 s  ~-ec.ci\ etl tho i'ollowing 
appreciatio~l of the \~.ork ( 1 1 '  11ih p ~ 1 . t ~ .  o i l  tire 'I'~~rcc~-.lriicl Houndary 

Commission from the acting l'l.il~ie Millistcr of ilracl :- 
" On the coinpletion o!' tho ivorlr of the Frol~t ier  I ) c l i ~ ~ ~ i t a t i c ~ n  Coi11111iu- 

sion I have great pleasure in ;1rl<ing you to  accept 1 1 1 ~ 7  witrl~lest thanks 
and congratulations for the excellent WOI Ii perforrl~etl by you and 
your pilrty." 

"The 'IrSy Uovernu~e~it  tlcsil-c to exprem to you their appreci- 
ation of the ~.enr;~rkable scrvice~ which you hirve rendered to  '1r;~q.l' 

The Asais tan t Cou~lnis~ioncr ,  iri cllarge of the my sore-Soutb 
Kar~ara Boundary Hettlt:l~lent in 1924-25, in lrih Heport to  t l ~ e  Madras 
Oovernu~ent has macle special reference to the goo(] n-ork of Mr. V. W. 
Morton and surveyor Molc11a~1 Ch,ruil wlier~ i~ear ly  a11 the survey staff' 
were down with 11iaI:~ri:~ and 1 1 ~ t l  to f;icc special clifliculties. 

In  the Annual Report for t l ~ e  ye~l r  en(lin2 :3lst July 1926, Mr. R .  
&I. Crofton, I.C.S., the Settlelnent Officer, Melgli;7t Settlement operations 

in the Central  province:^, I ~ ~ L ' I  esprehsed his high i~pproci:~tio~l of the 
traverse work conrluctetl by Mr. X S Sl~ukerbut ty  i l l  ;r renlote and 
difficult tract. 

Sir Aurel Stein, f i . ( ' . J . 1 1 : . ,  1'11.1.)., 1) Litt , l).Sc., Itits expressed his 
keen appreciatioll of the v,ilu;rhle scrvicchs rendereti by Mr. A. T. 

Brendish who ;~ccomp.~nie~l I I ~ I I I  :IS phott),g-,1phic il~;:jist311t in his recent 

explorations in Balucl~istiil~ I-Je 11~1s also >pec.i,illy c o i u ~ ~ ~ e ~ ~ ~ l ~ d  the excel- 
lent work done by Snrveyo~ 'L'or;~h,~z who :4ccoulp,lnied him in his 
expeditiou to the Upper 8 ~ 5 t  \'illlcy ill 1926, ;rnd Il. ls  pl;rced ou recorcI 
his ilppreciation of the reilrarkable zeal, energy and skill cliHpleyed by 
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this surveyor in the execution of his work. Mr. H. F. Montagnier, with 
whom Torabaz Khan was exploring this year, has illso written in high 

praise of his work. 

7. Awards.-His  Mqjesty the King ;~pproverl the i~w'lrtl of the 
Founder's Medal of the Koynl (;leogr,~phic:~l Society to Mqjor Kenneth 

Mason, M.C., R.E., for his connectioli between the surveys of India and 

Russian Turkistiin through the Piimirs in 1913, and his orpniziltion and 

condllct of the Shuksgam Expedition of 192ti. 
The Governor Generill in Council wl.as plei~sed to sanction the 'r;tnt 

of the Intliccn D i s t Z ~ ~ ~ i ~ 1 ~ 1 ~ ~ ~ 1  S r r ~ i c c  . I Irc l (~ l ,  to Surveyor Mil. Abdullah, 
Yrlrvey of Intliu, attachetl Air He;lcltluartere, .Iriicl, for  distinguisl~e,l service, 

exceptional zeal an(1 devotion to  duty in survey work, while herving with 

lnilitary colurnns operating in 'Iriig ant1 Kurdistiin during 1926. 
The Arthur ff'olliott Garrett Prize for 19% ;~ulnt.ded hy the 

Council of the Institution of Royal Engineers to C;tptain (;. F. Hemey. 

H.E., for his essay "Survey on Active Service." 
His Excellency the Governor General of Indi ,~ has been pleafled to 

confer the Volunteer Officers' Decal-ation upon Mr. B. T. Wyatt who is 
a Lieutenant in the Bangalore Battalion of the Auxiliary Force. 

8. Personnel.-Casualties, retirements, iind recruitments were 

as follows :-- 
CLus.s I (@ceo.s:--Mr. J. O'B. J)on;~ghey died. Mr. H. W. Biggie 

re tired. 
Mr. B. M. Berrill wa8 contirmed as Superilltendent, Captain G. W, 

Ge~nmell, I.A., ;)nd Lieuts. I). M. Burn, R.E.: a.nd I. H. R. Wilson, R.E. 
were appointed to the Department. 

Messrs H. P. D. Morton. P. A. T. Kenny, O.B.E., and Mnjor .J. H. 
Williarrls from Class I1 were p ro~~ lo t ed  to fill telnporary posts in Class I 
Service. 

CL,css 11 qfice?*s :-Mr. E:. C'. C_)'Sullivan, D.C.M., died while on 
foreign service in 'Irgq. A competitive exa~nination for the recruitment 

of 7 prohittio~lers to thy Cliss I1 Service \r;16: lleld a t  the varions 
Survey headcjuartel*~ in September; 72 c:tndirl;ttes werc. norrlinatecl to  hit 

for examination by the Selection i : ~ ~ ~ r r l s .  
Uppe?. Sz~bortli?~ute ()fi,(fi,cers :--Mr. t;. Batahyal diecl. Four Lower 

Subordinates were proulotetl to the ljpper Suho:diilate Service anrl four- 

teen werr i~ppointecl in Ortol~er Z ! ) P I ; ,  of whoin four have 
resigned. 



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

9. The i~nnual expenditnre of surveye ill the lneliirn Enlpire must 

to soi~lethiug like three croreR of rupeee, or say two inillion 
pounds, if we include cadastral surveys, citrrietl out locally by I'rovinces 

States, and i1iisce1l;~neous surveys for engineering pro,jects, e . g . ,  
railways, cnniil~: mines, roads, rivers, hnrbours, cities, &c. 

The prime cluties of the Survey of Tndia are geocletic, topographical 

;lnel g e ~ g r ~ p h i ~ i ~ l l  and cost little lriore than n tenth of this total (about 

Rs. :3:3,00,000~; but the dep:lrtlnent is also developing co-operation with 

loci11 Rurvey ;~gencies, with i b  view to inutu~rl econolny, and is now doing 
lniscellilneour~ outsitle work coeting nearly 13s. :30,00,000, on payment 
by those concernecl, I~esicles aclvising and co-operi~ting in other directions 

;tnd lendirig oliicers to Provincial Surveyu us recluired. following 
iibstract shows the n ~ ~ t u r e  :~ntl loccele of the field operations actually 

carricv-1 out hy the I)epnrt~uent during the past yeilr, grouped under the 

following sub-heads :- 

Air Surveys. Ilivcrnin Surveys. 

Esplorntiori. 13oundni.y S ~ ~ r v c y s .  

T ~ ~ o g r n l ~ h i c a l  Surveys. ticodetic. 

lf'orest Snrveps. Fr t~~nework .  

C a r ~ t o n ~ l ~ e t ~ t  t~11ci  City S t ~ ~ . v e y s .  IJcvc~lli i~g. 

Cntl:~str:ll Sur\.eys. l l i s c e l l n n e o ~ i ~ .  

R ~ ~ i l w n y  Surveys. 'l'r:xiriing. 

10. N. W. F. Province and ~ashrnir. 
Ezplorcctior~ in Slil~kegan~ Valley, Aghil fl.ange, Kasl~lr~ir State (p.  8 6 ,  

and in Hunza State (p.  88). 

I l ' opog~~2~l~ , i~uL ,SU~-VQ!/S in l)ir, Swat ilud Chit,riil, Iihy ber Agenciee, 'l'ribill 

territories and l'eshiiwar district ( p .  :37 ,. 
E'orcst szc~2;eys in Haziira Division (p .  :37). 

C'adtcst?.ul tc?z(l, boi~nll,u~!j szcrvcyjs in F'eshiiwar district (p. 48). 

Frco,~eu~o)-k, triangulation in Ihr,  SwBt arid Chitrel (p. 3 7 ) ;  in liashmir 
State (p. 37 I .  'Sraverse i~nd triangulation in Peshi.war district 

for Settle~rient Surveys (p 48 J.  

.M~sl~elltcrteou~, Upper Biiri I )o%b Ci~ui~ml survey, I<;~sh~nir S t ;~ t e  I pp. 56 ,  57  ). 

11. ~aluchistan. 
Y1opogrcc~~liict~l SWI~V~!/S in Las Ueli~ State (p. 40). 

Cantonment survey of Fort Sandeman (p. 83). 
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la .  Punjab, Punjab States and Delhi. 
A ~ I .  surt9eps in RIultiin district (p.  41 . 
Topogruphicnl s1crr1c!js in Riiwalpin li clistrict (p.  5 7 )  ; itnd in Multgn, 

Muzaffargarh, J h m g  and Lya11p11r districts (p. 5G ). 

Cantojrnz~nt trnrl ('it!/ s,rrrqe!/s at  Amtitsar, Lahore and Mnltsn (p. 83). 
Riverain szcrue?/a in Lynllpnr, Montgomery & Shekhiipuri~ districts (p. 56). 
Boz~ntlrir!l surv~!/.s in nerd Ghiizi I i ha~ l  district d: Bahnwalpur State (p .  57 ) .  
Frcc~rzezuorlc iu Lyallpnr and 3fontgo:nery districts ( p  56) ; in Gurdiispur 

and Kiingr,~ clistricts ( p. 5 6) .  I l ec t :~n~ula  tion in M ~ l t i i ~ ~ ,  Muznffargarh, 
Jhang and L~7~1llpur districts, I p. 56: ) .  

L~zrelling, one line of geocletic l e ~ d l i n g  Amritsar-\VaziriibBd (p.  15); 
seven lines of seconclc~ry levelling and a large amount of tertiary 
levelling for the Haveli Project (p. 85) 

MiaceLl,c~~~eoz~s, Upper Biiri Do5b Can;~l survey in Gurdsspur ancl Kiingra 
districts c p. -56, 3 7  1. 

13. ~ajputana Agency, Ajmer and Bikaner. N i l .  
14. Central India Agency and Gwalior. 

Topogrtcpi~irrcl .stLrce!js in Eunrlelkhillltl Agency, Sowgong and the States 
of Orchha, Pannil, Chhiltilrpur, ('hnrkhilri, Eijiiur:tr, Alipnra Gtlrrauli 
and Tori-Fatehpur: Bihat, S i ~ i g i ~ \ ~ i ~ l  Rehi\i. Ilhurwni and Bijnii 
Jiigirs (p. 59).  
15. United Provinces. 

Topographicicl sicr?v!js in .Jhiinsi tlncl Hainirpur districts (p .  59). 

Forest .sz~r~l~!js in Biintlil an11 Jhiinsi Forest Uivisions (p. GO). 

Crrnfoi, n~en  t rintl ( 7 1  t ,~ /  .SI/ ril~!/-s, tri~versing of Nenares City Municipal 
area (pp. 5 2 ,  53). 

L~vellinyl, three lines of georletic work, i.e., Muttru-C;iwnpore, Cawnpore- 
Ben;~res and Dehri~ Dun-Muusoorie one O F  seconclary work (p. 15) .  

16. Central Provinces. 
Topoflrr~phictrL SII?'L'PIIS i n  Surgu-jzt State and the B~laghiit  Bhandsra, 

Chiinda, Niigpur, W,~rclh% a1111 I),~tnoh districts (pp. 5 2 ,  54, 6.'). 
F T ( , n ~ ~ ? ~ ~ o ~ k  in .Jauhpur t1.1111 Surgi~.jl St.ltes c p. 5S). Rlliighiit, Bhancllra, 

i ~ n d  Drug districts (p.  5 5 ) .  

17. Bombay Presidency, States of W. India and Baroda. 
Topoy/rrrph ir,rl R I I , I - ~ J ! / R  in Hy~leribiill ant1 Kariichi ilistrict~ of 8ind (p. 40). 
Frvrpst HV,~?)P!~.Y in w e ~ t  S'1sik Ilivinion ( p  66) 
r/'antov,,r,~~nt ~I ,T) I /  City  N I I , ~ * ? ~ P ? J ; Y  of K;lrachi a1111 environ~ c p. 39). 

FTam~.rr~cvrk, t r i :~ngnl i~t io~i  an11 triiverde for topogr,~phical surveys in 
Hyrler*i,%il :mil Karschi tlintricts of Sin11 (p. 40). Rectltngulation 
and traverning in Iiirkantl on11 Sawiib~hgh difltricte of Sind (p. 47). 
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Lev~lLi.ng, four lines of geodetic work i.e., Surat-Dhiilis, Porbandar- 

Biijltot, Tatta-Mughnlbhin and Hyder~biid-Sukkur (p. 15).  
18. ~yderabad. 

Topogruphicnl surveys in Adillbiid, Knrimnagar, Aurungiibiid, Secunder- 
fibad and Rolilru~n ip. (32); in Rnichiir c:listrict (p. 64).  

:llisceLl~t,~~eou.s, large-scale surveys of the Ellora and Ajnnta Caves (p. e2). 
19. Mysore and Coorg. 

Il'opographictcl sicweys in Tumlciir and Chitaldrug districts (p. 64). 
Mysore district (p. G6). 

Frame.~uork, triangu1:ltion in the neighbourhood of Hoskote near 
Bangalore for the Royill Artillery (p. 64) .  

MiscclLnneous, large-scde survsys of private tea and coffee estates in 
ICndiir district :p.  64).  
20. Madras Presidency and Madras States. 

Y'opogrc~pI~icuI surveys in Annntapur, Bellary and ICurnool districts and 
Sandiir State (p. 64); in Coimbatore, Nilgiri, Salem and Trichinopoly 
districts (p. 66) .  

Miscellmneoz~s, large.scitle surveys of private estates in the Coimbntore 
district ( p. 66);  in the Kottayam and Devikolam districts of 
Travancore State (p. 66) .  
21. Bihar and Orissa. 

Topogmphicccl surve!js in Haz~r ibagh ,  PalBmau, Riinchi, Miinbhiim, 
Santiil Parganas and Singhbhiim districts ; in Keoqjhar and 
Maynrbhan,; States (pp. 53, 70, 71, 75) .  

Forest surveys, PalBmau and Chsibasa Forest Divisions (p. 52), State 
forests of RIayarbhnnj I p. 7 2  I .  

Frantezuork in Hnziiribiigh, Pallinau, Miinbhiim, Ranchi, Balasore and 
Cuttack districts; in Keonjhnr, MayUrbhan*i and Nilgiri States 
(pp. 52, 53, 70, 72). 

Levelling in Manbhiim district (p. 71). 
22. Bengal Presidency and Sikkim. 

d i ~  sr~?.cey in Chittngong district for Settlement surveys ipp. 31-43). 
Topographical szcrvc?js in Bsnkurs, R u d w ~ n ,  and Midnapore districts 

(pp. 70, 721. 
C i t ~  sto.z9egs in Ci~lcuttn City (p .  7:3).  
Frrtnzetclo)*k in Riinkura, .Jillpnig:.uri ilnd Hangpnr districts .~ncl Cooch 

Behar State (p .  T O ) .  

Levelling, six lines of secondiny levelling Eor the (h l cu t t i~  Port Trust 
nnd Rengal (:overnment (p. S4). Minor levelling in the Biinkur& 
district (p. .71) .  
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23. Assam and a hut an, 
Topographical surveys in GoiilpBra, Kiimriip, Khasi and Jaintiti Hills 

aad GLTO Hills districts (p. 73). 
Forest surveys in Goglpiira, Kiimriip ; ~ n d  C&ro Hills Forest Divisions 

( P  74). 
Fra?nezclo~k in Gollpiira and Garo Hills districts cp. 7.3). 

24. Burma, Andamans and Nicobars. 
TopographicnL survejjs in Ba,ssein and Myaungrnya districts (p. 75); 

Salween, Thaton and Toungoo districts (p. 7s). 
Forest surveys in Delta Forest Division (pp. 75, 76);  Thaton and Salween 

Forest Divisions (p. 78)  ; Magwe, Meiktila, Prome, Yamethin and 
Mu Forest Divisions (pp. 80, 81). 

Cantonment c~ncl City surveys of Mnymyo and environs (p. 79). 
Framework, Principal triangulation from the Burma Coast Series south- 

wards to a point 20 miles south-west of Rangoon. Minor traverse 
by topograhical parties in Bassein, Hanthawaddy Ma-ubin, Myaung- 
mya and Pyapon districts (p. 76)  ; triangulation and traverse in Insein, 
Pegu and Thaton districts (p. 79) .  

Levelling, two lines of secondary levelling for the Burma Government 
(p. 85). 
25. Transfrontier. 

Topographical surveys of Nep&l ( p. 92 ). 
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Lt.-Colonel 31. O'C. Tandg, T).S.O.. O.B.E.. R.E., up to 30-6-27 
:- 1 Dr. J ,  de Graaff Hunter, Sc,D., N .X . ,  F.Inst.P., from 1-7-27.  

26. General.-Besides geodetic work, the Director, Geodetic 
Branch administers the following offices a t  Dehra Dun;  No. 2 
Drawing Ofiice, the Foyest a ? ~ ( l  C r ~ n t o n ? ~ ~ e ? ~ t  (?pice and the Publication 

nsuti Stores Ofice, whose work is reported in the annual Map Publication 
and Office-work Report; ~ L I S O  the following Survey operations which 

are reported in other parts of this Ge~ieral Report:-Commercial 
levelling (it!. levelling ciirried out in aid of special engineering pro,jects 
and paid for by those concerned, vide para. 33 below) ; Cn?lton?nent 

Surveys (para. 101);  Y'rrcining School (para. 208). I n  addition the 
Ilirector h;as been charged x i th  the general administration of the Nepiil 
Survey during the pi~8t tllree ye;rrs (Appenclix 11). with the Bhop61 
Detachment fro111 1st llecember, 1!)2:? to  3 l s t  March 1927, and ~ i t h  

the S h a k s p n ~  E.cpeditio)~ (para. 209). 
27. Geodetic.-Purely geodetic operations include miscellilneous 

comput:~tions and reseiirch, preparation and publication of records, 
observatory work (i~stronou~icill, irragnetic, seismological and ~~leteorolo-  
gical) ; important series of triangulation, geodetic levelling, precise 

latitudes, longitudes, azimuths. and gravity deter~llinirtions, in all parts 
of India;  and preclictio~~ of the Tides a t  :3H Eastern ports between 
Suez and Singapore. 

These geodetic operations are fully described in the Annual 

Geodetic Reports of the Survey of India. The full reports have fallen 
into arrears since 1922,  during the chilnges in the system of annual 
reports (vide Appendix I), but there is now at  press a combined 
Geodetic Report for the years 1922-22.3, ant1 separtrte Reports for the 

year 1925-26 ; ~ u d  for the crirrent year 1926-27. The following is a 
brief abstract oE the geodetic operations described ill the Geodetic 

Report for the current year, which includes complete Index ulaps ancl 
detailed results. 

G e o d e t i c  Operations for 1926-27. 

28. Observatory Sect ion.-- l / i te~-~tat  io)t t r l  Lol~gitude-The 
uloet important geodetic operation of the y e u  has been the detern~ina- 
tion of the birtlic longitude of lndi ;~,  as p i~r t  of ill1 international prc?ject 

in which 40 of the lei~tling observatories of the world took part. The 
project was put forward in 1924 by General Ferri;, I'resident of the 
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International Longitude Commission, for the simultaneous determination 
of longitudes by means of radio time-signals. This project was developed 
and finally given effect to, in October and November, 1926. From 1924 
onwards preparations were made at Dehra Diin for the work. These 
included the building of a small observatory, and the purchase of n 

clock of the highest precision, which had to be installed in a special 
room in which the temperature is automatically ma.intained constant. 
A radio receiving set, capable oE picking up long-wave time-signals, 
was obtained, and other additions were made to existing equipment. 
These preparations were made by Dr. J. de Graaff Hunter, who also had 
charge of the final operations. At vil,rious observatories, the relative 
differences of local time of the receipt, of the world time-signals, attained 
with the highest possible precision give the relative longitudes. For the 
attainment of this precision two transit instruments and one prismatic 
astrolabe were employed. Observations extending from 9 P.M. to 3 A.M. 
were made on nearly all nights from 1st October to 30th Kovember. 
The time signals sent out by Bordeaux and Snigon were received both 
by day and by night. I n  this arduous programme six observers took 
part :  Captain G. H. Osmaston, M.C., R.E., Captain G. Bomford, R.E., 
Lieut. H. W. Wright, R.E., Lieut. I. M. Cildell, R.E., Mr. B. L. Gulatee, 
B.A., and Mr. R. B. hlathur, B.A. 

The final value of the longitude will be derived when all available 
observations of the various participating observatories have been 
considered as a whole. The provisional result already obtained shows the 
longitude of Dehra Diin to be 0.02 seconds of time more easterly than 
the value obtained in 1894-96 by Colonel Sir Sidney Bur~a rd ,  K.C.S.I., 
R.E., F.R.S., and Colonel Sir Gerald Lenox-Conyngham, Kt., R.E., F.R. S., 
by the older method of wire telegraphy.' I t  is anticipated that the 
recently determined value will not be changed by more than one hundredth 
of a second when the final reduction is complete. The evidence, so far as 

*This telegraphic determination took these officers two years to accomplish (1894- 
1896) as longitude differences had to be separately measured between Greenwich, 
Potsdam, TehrEn, Bashire, J ~ s k  and Kar~ch i ,  and line-clear was necessary on the 
public telegraphic lines at pre-arranged times on several nights for each section, while 
extreme patience and accuracy were required to secure good results. Wireless methods 
have now enabled us to get an international determination of greater certainty at a 
compsratively trifling cost, but it is very satisfactory to the Department, and must be e, 

source of gratification to the two officers concerned, to find the results of their labours of 
over a0 years ago confirmed within about one-fiftieth of a second in time, which corres- 
p o n d ~  with an  actual difference of less than 10 yards in the relative positions of 
Greenwich and India. 
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it goes, indicates that during the last 30 years there h a  been no measur- 
able c h i m p  in the longitude of India of the type involved in Professor 

Wegener's hypothesis. 
lMug,~et ic  tcwd mcteol-olo,qicrll obuerv:rtions were take11 as usual ilt 

Jlehra IIiin througl~out the year. Several magnetic storms were recorded, 

those occurring on 14th to 16tl1 October 1926, a11~1 14th to 16th Apdl 
1927 being ol very great iutelisity: The secon(1 of these coiucided with 
the earthquake in J;ip,~n on 16th April 1927. The Ouiori Seiulnogr;lph 

recor(led 25 eartl~quakes during the year, of wl~icir 3 were uli~jor and 
13 minor. The Haig Observ;~tor!. is being rebuilt and will be used LIB LI 

regnl,ir iutitude observatorj-. \Yhen it is conlpletecl, the Ticle I'redicting 

Machine and the Ou~or i  Seismogr;xph will be iuvtalled in i t .  

~ ~ , , s c e ~ l u r L ~ o L l s . - r J . ' l l e  pel.ic,dic;~l coniparisons lig;iil~st the Standarc1 

Bar 1, of ta.pes used by the high precision spirit-levelling detachments 
of No. 17  PiLrty arc: now 111i1dt: 1137 the Obsei-vatory Sectioi~. The hase-line 
cornparator is used for this work. A g r o w i ~ ~ g  interest iu the working of 

the scientific instru~llellts of the Dehrix Office h i ~ s  bee11 e v i d e ~ ~ t  fro111 
the greater nuu~ber  of visit,ors to tlle observatories during the year. 

29. Computing Section.-At the request of Professor Wegener, 

the results of li~titude observi~tions at  stations in India,occupied a t  long 
intervals of time, up to 70 yeilrs, were scrutinized. Our conclusion 
is that no appreciable lroveulents of tht: e ~ ~ r t h ' s  crust have occurred 

in India since 1800, either northwardti or southwards. Ora,phic;l.l adjust- 
ment of topographic;~l tl-iangulation on :I large sct~le \vas done for the 

Director, Frontier Circle. Surnerou* computations for star charts, 
astrolable reductions in connection with the 1nternationa.l Wireless Longi- 
tude operations. aneroid heights for Sir Anrel St-in's work in the Plmirs, 
and remodelling ol' professiljnul forlns were carried out. 50 degree- 

sheet triangulation pi~~nphlets (inclu(li11g SOLI I~:  O F  the Mesopotalllie 
tria.ngulation ) were cornpile(i 01. recon~piled . 

Part 111, Auxiliiir~ 'l'i~hles. which is in course of reprinting, has been 

further supplemanted Lj- star ch:~rts on the stereographic pro,jection, for 

latitudes ;3Oo :~ucl 15'. The Geodetic Report covering a period of ;< years 
1922-25, the tirst \ -o luu~e  of ;1 new series of publications, irnd also the 

tiecond voluu~e 1025-26,  have heen edit,ed. 
30. Tidal Section.--Since 1921 India llils t i~ken over tidal 

predictions for  :3S ports hct\veen Suez and Sing;~pore. This ll:rs to  :,. 
consideri~hle economy. Ccrtnin ~~rodifictltions in prediction hLlve been 
introduced and lnechenical additions have been made t o  the tide-prediea- 
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ing machine, whereby the predicted times of high and low water are 

registered electrically on :L separate sheet. The curves representing the 
height of water a t  any time can accordingly be run off on a much reduced 

tirne-scale, which is a practical convenience. 

Tidal registri~tions were carried out by means of self-registering 

tide-ganges a t  Aden, Easr'lh, Botnb,ly, Karactli. Madras, Kidderpore, 

Kangoon. Bassein an11 Deserter's Creek (Rangoon River). 

Tn addition to the above, the readings of the actual tiines and 

heights of high and low water, taken on tide-poles during daylight only, 
were continued at Bhavnagar, Chittagong and Akyab under the orders of 

the Port Officers concerned, who forwarded the results rr~onthly Weekly 
charts of the tidal curves registered on the automatic ticlc recorder a t  
Ma'qil continuecl to  be recei\,ed from Ramah lor each month. The 

observations for the year 2924 a t  Bi~ssein have been reduced by the 

method of hilrlnonic un~ilysis. 

The printing itnc-l pub1ic;~tion of the 1928 Tide Tables for Indian 

ports is expected to  be co~npleteci by about the eud of October, 1927. 
Bdvallce ]>!.inter1 copies of the Tide Tables for 17 ports for 1928 were 
despatched to the Hydrographer to the Adlnirnlty by the end of 

March, 1927. 

During the year the tidal obervi~tories a t  Bi~ssein i ~ n d  Rangoon 

were insp:cteil. A 1i3w tide-gauqd was i l i ~ t ~ l l e d  at  Deserter's Creek 
(Eiephant Point. Rangoon River)  ,111(1 tidal registrations were started 
from the '20th March. 1927 

31. Gravity and Deflections.-( Xos. 13  and 14 par tie^)- 
S o  tielcl work was ~nc le r t~ iken ,  hut the Hayford reductions of the 
stations o1)servell a t  in I<aslltnir in 1925 were carried out The personuel 
Ivere occupiecl with the lougitu(1e work rererre~l to in para. 28 above, 

;lnd with other re-eCll.ches, iilcluiling l eve l l i~ l~  acrobs wide rivere 
( C L ~ I I !  pard. 3.2) 

32. High Precision levelling.-(NO I i P,lrty )-The work 
reported in this par,~graplr is levellinq of tile bigllest possible accunlcy. 
I t  f o r l u n  pclrt of the secon(1 geofletic level net of In~li,i, which 
,bvr.d~ cornrnence,l in 1920 A.i prqjerteil it consiatell of 2:3,30(i miles 

of levelling, to which !)OH ~nile; have qince heen :~~l,lerl 4,800 miles 
have n o w  k,ecn colrtpkte 1 1)ilring 1!32(i- 1927, 1 ,27  1 iuilou of single 
levellillg \yere carried out as ljelow, wliicll ;Ire ec (nivitlen t to ,524 111ile~ 

of completed work. 
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In fore direction only.-- 
Bontbay.--T;btta to Mugh:~lbhin, 66 miles. 

PzLnjr~b.--Amritsar to \V;~zir%bii(I, 10.5 miles. 

In back d i ~ e c t i o ~ i  o~i!).-- 
Bomba!,.--nhiilia to Surat, 1-32 miles. 
/Jnitc,l l',youi/zces.-Muttri~, to C ~ I  wnpore, 2;37 miles. 

Ulzite,b P,.ovi,r~ces.--Cawnpore to Ben:~re.q, 220 miles. 
//z both rli)*ections.-- 

Strctes of West(:~n Iw,dir/,.-Porhand;lr to R%jkot, 268 miles. 

Revision.- 

( h )  Sind.-Part of Hyderiibatl to Sukkur, 183 miles. 

Re-fraction co~rectlo?z.--It has long been co~lsidered possible that 
lines of levelling along persistent slopes may have a systematic error 
due to refraction. The line Sro~n Dehra Diin (2,200 feet) to Mussoorie 
(6,500 feet) w ,~s  considered a rather extreme case, and an estimate 
was made in 1910 of the possible amount of error resulting from this 
cause. In  the present year the line hils been relevelled in both direc- 
tions, and the necessary temperature readings have been taken to 
enable the refraction to be computed. The result Sound is that a 
correction of +0.03 feet should be applied to the height of Mussoorie 
above Dehra, which is about one third of that arrived a t  in 1910 
using estimated temperatures. 

This appears to show that a refraction correction is not ordinarily 
worth considering. 

Levelling tccross rivers.-An enquiry into the most precise method 
of carrying spirit-levelled heights across wide rivers has been made. 
Field experiments were carried out and useful practical deductions have 
been made regarding the best method to employ and the precision that 
will be obtained thereby. 

33. Commercial levelling.-Details of secondary and tertiary 
levelling for various engineering pro-jects also carried out by No. 1 7  
Party are given in Part X of this report, paras. 206, 207. 

34. Miscellaneou~.-Organization and 0flces.-In 1932 the  Tidal Par ty  
was abolished and its work handed over to  the Computing Party.  while a new charge- 

the Publication and Stores Office-was formed in its place. This latter office includes 
the Photo-Zinco Ofice. the Letter-press Printing Office and the workshops and  stores, 
and thus relieves geodetic officers of extraneous distractions, nliile providing for the 
closer supervision of these n~iscellnneous duties and cnnbling us to  cope with the 

increased work due to our having taken ovcr froin Ellgland the rcsponsibility for Tidal 

Piredictione and the p r c p a r ~ t i o n  of Tide Tables in  1922. As a result steady improve- 
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mente in efficiency and organization have bscome possible, and Lt.-Colonel h1, O'C. 

Tandy, D.S.O., O.B.E., R.E., has brought these i~nprovements to a heed during his 

year and a half as director with very satislactory results in all directions. Clerical 

and accounts duties have been re-distributed so as to clear up the previous con- 

fusion of responsibilities; thc two map stc-?es have been auualgamated and brought 

under the snlne roof with the Forest nud C,nntcm~neiit Office, and the building, hitherto 

used as a transit observatory ant1 for helio-l~hotography, has been altered to accomlno- 

date the training school, while the old stealti cngine which worked the printing presses 
is being replaced by an  electric plant. The library and records have been brought into 
the main building with the Computing Ofic- nnd a most interesting Muser~m of old 

geodetic instruments and records has been ektablished near the library to illustrate vari- 

ous branches of the work as carried out durinq the past 100 years; this was opened to 
the public in Slarch 1927, and has attracte I i n m y  visitors. Jleanwhile Dr. de Graaff 

Hunter, being relieved of petty distractio~is, has been able to effect 111al.ked ixnprove- 

lnents in ohservat~ry arrangements. especiallv in regard to Time observetione and Tidal 

 prediction^. 
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AND OFFICE WORK. 

35. Full Reports of the work of all dri~wing, printing, and 

miscellirneous offices of the clepi~rt~nent, with 11ltle.l: lllnps showing the 
progress and present stilte of leap pu1)licetion on v;~rious sc;lles, have been 
published sepi~rrtely in the l l f ~ p  l'ul~l irrr t ;on, ( r l l ( l  Office Work 1tepo1,t for 
the financial year en(1ing 3 l s t  March 1927. The follo\\~ing extracts from 
the full Report show the most i~uportilnt result of :dl this work, in the 
shape of Pub1ic;~tions i~ntl Issueu, etc. 

Table I (a)-Maps publ ished at  Calcutta, d u r i n g  the  year 1926-27. 
I I 

... ... hlnps of Indin 1 various 1 l l  

3 

GEOGRAPHICAL SERIES./ 

Southern Asia ... ... 1:2,000,000 3 
India  and Acljnce~it Courltrics 
Carte I u t e r r ~ n t i o l ~ : ~ l c  du l Iol \de 

I 

TOPOGRAPHICAL 1 
SERIES. i 

-- -- - - - - - - 

GENERAL MAPS. Dcp(wt11terltt11. 

New 
publica- 

tlolls. 
Class of maps. 

One-eighth inch, (RIodern) 
Quarter-inch, (nlodernl 

Do. (Prely.1 
Do. (Pr0vl.l 

Half-inch, (Modern 1 
Do. (Prelg.) 

One-inch, ( n l o d ( ~ r ~ r  I 

Do. (Prely.) 
Do. (l'rovl.) 

Old style sheets ... 

Reprints 
and 
llew 

eclitious. 

Scale. 

SPECIAL MAPS. 

... District maps ... l " = 4  iliiles 
Administratloll rrport llinps ... l"=8 mliles , ... Provincial lllnps ... 1 Various . 
Plans of Cities and Cantonments Various 
Index maps ... ... 1 Various ( 
&Jiscellaneous maps ... ( Various 
-- - I - . -- 

Total . . . I  ..... 1 

... 

... 

... 

... 

... 

... 

l"= 8 miles 
1"=4nliles 
1"=41niles 
1"=4  uiiles 
I"=;' ~ll i les  
1"=2 rl~iles I 

Number of 
sheets 

printed. 

. - - - - - 

... Ili'=l 111iIc 
Ihd'=l niile ... I 

l .=l  milc I ... 
... 1-nrious / 

I 

I 

Value. 
Rs. 

- - - - - 

Rxtm -departl,~ental. 
Maps ... ... ... Various 140 
Plans and dingrams ...I Various 
Illustrations ... ... ...... 
Miscellaneous ... ... ...... 

Total . . . I  648 I 85 1 710.301 I 70.763 ...... I 

Grand Total ... 

326 
102 
80 

...... 

... 

I 9641 415~1,008,616~ 139.486 
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Table I (6)-Maps published at Dehra Din. 

1 New I Reprints h'unnber of 
c lass  of maps. 1 Scnlc. p i c : -  1 1  I r i l r e t s  T'alue. 

! I tioils. . etiitio~ls. : pril~tccl. 

I 

Centonment  maps ... ' Var1011a t i  'i 101 14,;lO 25.020 0 n 
Forest maps  ... 216 '17 14.364 16.,56:3 2 9 

Miecellnneous ... 4 2 2.204 495 14 0 

Total ... I 287 ' 130 ' 29,078 1 42,079 0 9 

E . r t m - c I e p c l r t r ~ ~ c ~ ~ t ~ ~ l .  I 
Maps ... ... ; Vnrions 103 6 2O.HH3 7,456 10 7 

Plane & diagrams ... I .. 180 17 76,968 6,999 0 10 
I 

Cherts ... . . . 4 "  = 1 1 1  ti06 . . . 69.664 1 11,099 0 0 
- - - - -- - - - - - - - - - - . - - -- 

Total . . . I  ... I , 889 23 i 167.413 1 25,554 11 5 
I I 

I 

Qrasd Total ... ., . . . I 1,176 153 ; 196,491 67,633 12 2 

Table /I-Ahst,rccct qt' ? ~ ~ o ( l e r u  topo! l ,~ / ld i  icnl 9rlu.ps. 

Onc 111ch I Hnlf-inch 1 Quarter-inch 
slrvets. , slrerts. , Degree shects. 

- - -- -- - - - - - - - - - - - - - -  - -- 

Topographical maps pnblished in 1926-27 142 5 6 3 1 

DO. do. published in p r e v i o u ~  1 

y e ~ r s .  2,284 609 152 
-- .- 

Total puhlislrctl ... 2.426 , 666 - 1 183 

Nnrnhcl. of shects i l l  111dia . . . 6,218 1 1.630 1 450 

Table 111.-Letterpress publications. 

f f2) PUBLISHED .IT CALCUTTA. 

1. Generel Report of the Survey of India for 1925-26. 1475 copiesr. 

3. Y e p  Publication and Offlce Work Report 1924-25. 1475 copiesl. 

8. Map Publication and Office Work Report 1925-26. 1300 copieni. 

4. Supplement to  the  Gencrnl Report 1924.25. 175 copies). 

5. Supplement to  the  General Eleport 1925-26. ( 7 6  copies). 

8. Hand-book of Topography, Chapter l', (1!)'26l. 1600 copieuJ. 

7. Corrections to the Hantl.hook of Topography. Conventionnl Signs. Type-Tnblen, 
kc., (60,000 copies). 

8. Bymbols and abbreviationn. (50 copies). 

9. Trcheometer Survey Note book. ( 1.001) copien) 

10. Lirt d maps  published, is~l led monthly. (ROO copiesl. 
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5. 

6. 

7.  
8. 

9. 

10. 
11. 
l a .  

13. 

Table 111 (a)-(Contd,). 

List of F. 0. U.  0. 111aps. issued quarterly. (150 copies). 

Survey Notes. issued n ~ o l ~ t h l g .  (350 copies). 

Governincnt of India, Circular Orders, kc. (13,200 copies). 

Distribntion List  of Illaps. r 600 copieul . 
Distribution List of General lteport. 150 copies). 

Instructions for caildidntes for the C1:tss I 1  Service. (200 copies). 

Instrilctionv for canclidatcs for the C'pl~er Subordinhte Service. (1,100 copies). 

Annual Indclits for Europeall' Stores. T ~ r i o u s .  

Calendar for 1927. r:3,000 copies). 

f 11)  I l r  Hirq~d n t  Ctrlcc~ttic on 1s t  A p r i l  1987. 

Htrtrtl-book oj' l'o1)oqrrrl)hy. Clltipter I, Beuisiotz oj' Appendi.r III. 
H(r t~11-book of Topo.rlrtrplc!j, Cl~cr11 ter T7111, Rc-vised E d i t i o r ~  . 
Htrnd-book of Tol~ofjrrcph!j, Cl~clpter X I ,  Rsvisecl Edi t ion .  

Corrections to fhe Htrtrd-book of To11o:lrnpl~y. 
Hcz7rtl-book of ITol)o!lrrcpl~y, C h n p t e ~  IT/, Adtierrrlrt r r r  to - 
Carup Oficers' Hecoi,tl Rook. 

Records of the Survey of India,. Volurnc XIX.  The Magnetic Survey of 
India. (350 copies). 

Records of the  Survey of India. Volume SXT. (1) Air Survey i n  the  
Irrawaddy Delta. 

(2) Report of the Bhutiin and  South Tibet Survey Detachment. 
(400 copies). 

Profesvioil~l Paper No. 20, Reconnaissance Survey from Aircraft. (350 copies). 
The Tide, forming Par t  V of the  Hand-book of Trigonometricel Instructions. 

(310 copies). 
Auxilliary Tables, Part  I. Fifth Edition, reprinted. ,300 copies). 
Levelling Pamphlet No. 44, R.evised and extended, i300 copies). 
Levelling Pamphlet No. 46, .lddenduul. (300 copiesl. 
Triangulation Pninphleta 18). (100 copies of ench). 
Tide Tables. Indir~n Ports for 1927. 17.445 copiesl. 
Theodolite Resection. (200 copiesl. 
Reduction of P e n d ~ i l ~ i m  Ohservntio~ia--\ddeadun~. 1400 copies). 
Traverse Tables. 1500 copies). 
Correction slips to Tidr Tnbles. -Xusilinr). Tnbles. Levelling and Triangulation 

Pamphlets, k c .  I'nrions. 

Liste of Bench-nlnrks. (100 copies). 
Circular Orders (Adn~in i~ t~rn t~ ive)  frolu . T ~ n n ~ r y  1919 to  &.c-mber 1922. (460 

copies). 

Professional forms. (97,645 copies). 
hIiscellalleoue jobs. (285.341 copies). 
Calonder for 1997. (GOO copies). 
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Table 111-(Concld.). 

( t l j  I n  H a n d  a t  D e l ~ r a  Ditn o n  l e t  A p r i l  1927. 

1. Geodetic Heport 1922-25. 

2. Hcport o n  I r r iga t ion  Sqcrveys. 

3, Hand-book of  Topograplticctl Instrrictzons, Chapter  I V -  'L'heodolite Travers-  
i n g  (Revised E ~ E i t i o n ) .  

4. Hand-book of  Topograplric.ul Iltatrrtclions, Clltrpter V I I ;  A r l t l e ~ ~ t l t i ~ ~ ~  to - 
5. Levelling-Part 1.1 of  t l ~ e  tftz7lrl-book o f  Tr igono~ne tr ica l  Instrz~ct ions 

(Revisetl  E'ctition ) .  

6. Levellii tq P a ~ n p h l e t  41 J-Atltlentllitt~ to- 

7. Levelling Pntnphlet 73, Atldentltcrn to  - 
8. Secontlary levelling sheet ATo. 85 P.  
9 .  T r i a n g ~ i l a t i o n  Panryl~let.9 ( 1 0 ) .  

10. Tit le  Tables, Ir~din71 Ports for 1326. 

11. L i s t  of Cnr~tolat~~el i t  and i\f~litnry St(etco1rs 111 f t i t l ~ u  I2 1)tirtsl. 

12. L i s t  o f  vet .~inoclar  tert~rs tesetl 1 1 1  S l ~ r u r y  of I I I ~ ~ L ~ L  I I L ~ ~ Y .  

13. Governu~ent  of  Inditr OrtEers from Ja1~1~ctr!l 1919 to Deceu~ber 1924. 

14. L i s t  of  periodical r e t ~ i r n s .  

15. Circular  b y  Stcrveyor General O I L  A i r  Suvue!/.  

36. Notes.-Calcuttu,-In addition to the work shown in 
Table I(a) material was supplied for fair sheets of the Eastern and 
Burma Circles, and for the compiled fair sheets of all Circles, and also 
for the new Catalogue of Maps (under preparation) and for numerous 
extra-departmental maps, Nine indexes, in colours, for the General 
and Map Publication Reports and Supplement, were printed. 

The work of surprinting the minute mesh on stock copies for the 
Army Department, which during the year involved several thousand 
sheets, is nearing completion. 

37, Dehra Dzin.-In addition to the work shown in Table I(6) 
above, 62,972 prints of 1,011 originals, consisting of pla,ne-table sections, 
triangulation charts and paniphlets, and forest maps were printed. 

38. T h e  o&ea in regard to which full information is given in the Map Publica- 

tion Report are:-The Seven Dra~cirrg Ofices at  the scveii circle and branch head- 

quarters; the Photo.-Litlio.,  ,lfop Record rt nt l  I s ~ i t e ,  and Mathevntztical Ins t rument  
Officee, Calcutta; the Pieblicatio~l ant1 Stores and the Forest and  C a n t o n n ~ e n t  Oflices, 

Dehre, D a n ;  and a few minor map printing e~tablishlnents a t  other places. 
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39. Map Issues.-Table IV .  --Maps issued by Survey units. 

x ~ ~ s t l ~ ~ l - l l ~ ~ l ~ l l ~ t - ~  
i SIIII I~IVI.  SI I I I I I I~ , I .  

s;ll,, 
S 1 1 1 1 1 1 1 , ~ l ~  

1 1 1 ~ 1 1 1 ~ 1 1 .  
Number Sale 

. \ - : 1 1 1 1 1 ~ .  
l r f  

v:llll4~. 
I 1.011i~s. , 1.,111it*., , " U I I I ~ > - .  1 

1 I:*. I : . .  I 

40. M ( G ~  Record ( G T I ~ L  Issue C!j/ if ic.e, C'a/cuttu.-Issues of depi~rt.~nental 
publici~tions on book debit to Governlnent Officials exceeded last yei~r 's  
figures by 2G744:3 copies : extra-departl~erItal issues, on book debit, 
however, show ir drop of 196,iO.j copies. 

I 

(~11,~tI:l ( ., I< " ' 
...... . . . . . .  ...... 1. 1 1 ) ;  i !,lI!l , :::::: I ,  1117 ( '1lnl~"llly) S I 1 1  go!) I 

Cash sales and frec issues of' tlepurtliicnt~~l publicirtions increased 
by 37,.?94 and ;3 ),:32X copies respectively ; extra-departlnent~rl casl~ sales 
Eel1 by 4 9 , 8 4 0 ,  while free isriues sliowecl ir slight increasc~. 

Steel allnirahs with :r total of 5 , 4 4 0  shelves (the figure (i,i,5O in last 
year's report was incorrect) have now been erected in the map store- 

rooms, a t  a totit1 cost of Ils. 98,997. 
These accolnodate all the inap sheets in modern style published up to  

date. Almirahs containing 5,860 shelvcs still remain to be constructed 
to provide storage for the complete Survey Programme. 

I't~shii\\.ni. ( N o .  I X 
...... lB:1rty) S i ... . .  l i l ~ l  1 1;111 23 1 

k111ssooric I )  j ...... 4 74 

5,888 

!18.5 

1 lir; 

1!lO 

I i 

Totals . . .  ,880,547 1,91,987 ) 181,853 11,47,390 70,291 11,08,1!29 1,132,691 3,39,371 
, I i I 

* l'l~exe t i ~ u r c x  rlo not i ~ ~ c l n l i c  the v n l ~ ~ e  of trcw irsncs. 

3,033 

:3!lH 

...... 

. . . . . . .  ; I )  1 ? 1  1 .'ST I S X Z  I i . l i l l l  

i 
I 

Shillorlg I ) \  ...... ...... I ~ 3!,S 1 !tX> 

I 

...... ...... 11ay11lyo 
I )  I I ' " " .  7 2  I i 1 1 i 72 

...... I I - 

...... 

...... 

.. . . . .  ) 2!lO I 47-1 

I ,  1 ...... 

...... 
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41. Dehra D l n  nlap 0flce.-The great bulk of the Issues from 
Dehra Diin are Forest, Cantonnlent, and other specid maps for other 

Government departlnents. Durin;: the year the separate Map Issue 

Offices of the Forest >lap Office and No. 2 Drawing Office were alnal- 
gamated and brought under one roof. 

42. Stock of Maps.-Clcclczrttc~. A col~pi i r i~on  of Table I((&) 
with Table I\' shows t h i ~ t  whereas 1,008,(;16 sheets have heen published 

a t  Calcutti~ (luring the >.e,lr, oi~ly 986,78(i sheets have heen issued; there- 

fore stocks in hand have increi~secl by 21,830 sheets (:316 new maps). 
The total stocks in hilncl in (>alclitta iLre estimated at 5,000,000 sheets. 

Delhru, Dlin. The corresponding figures for 1 ) e h r ~  Dun are 196,491 

published, 145,90.5 sheets issue(l: stocks in himi have increiisetl by 50,586 

sheets (287 new maps). The total stocks in hand in Ilehra Diin are esti- 
mated at :319,000 sheets. 

43. Mathematical Instrument 0fflce.-The demands on the 
ofice for the supply and repitir of instruments nn(l the workshop out- 
turn all show a consider,~ble increi~se compared with recent yeilrs (vitle 1, 2 
and ci in the following Table ) .  Demands by Irrigation 1)epartments and 

Railways were unusually high. 

I .  Total value of stores issued . . 

2. Value of repairs carried out to order . . . 
:I. Value of instruments, etc.,  returned to 

Store by those who no longer require 
t,hem . . . . . . . . . 

4.  Book Vulrce o f  Stock 
(a )  In Serviceable Store . . . . . .  
( b )  In Repairable Store . . . ... 
(c) I n  Material Store . . . . . .  

-5. V1~1tce of ,V?UI 1118trt~nte1tts 1 1 1 1 ( /  Jl1it~ri1113 
(a) Mnl~ufactured ill  workshop^ 
( b )  Purcharred l o c ~ l l y  . . . 
(c) I ~ n ~ o r t e d  through t h v  st or^^ 

Department, London 

6 .  Wnrksl~opn 
(a) Value of work done . . .  
(D) Coet of e~nploycerr (iucluding 

yeneion contribution) . . .  
( e )  Average number of ell~ployees . . . 

192-1-25, I!)%-26. 

- - - .- -. - - 
I 

Rs. Rs. 

1,32,166 1 3.60,659 
S o .  :386 ; No. 412 

Rs. 

5,17.410 

1,40.144 

1,70,980 
No. 468 
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44. The following Tables shon? the progrehs of the t o p o s a -  

pllical progrnmllie :~ssigne(i to the Depi~rtule~lt  i l l  1!)0r) : L U C ~  t l ~ e  out-turn8 
and cost-rates of cliti'erent parties tlurir~g the ye:1r under report. 

45. Progress. I t  was hoped in 1905 that rnaps on the scale of 

1 inch to 1 mile woultl be available for the whole Indian Empire within 

25 years;  but the work has been greatly retrenched and delayed from 
various caUS08, and in 1913 the Secretary of State sanctioned a scheme 
for the reduction of the scale of survey in the less populous areas. 
Allowing for the surveys to be carried out on the reduced scales of 
4 inch and a inch to 1 mile, under this scheme, we inay roughly regard 
half the work as being co~npletetl by 1925 ; though there is a ten- 

dency to revert to the I-inch scale in specii~l cases owing to the pressing 
requireulents of geologists ;1nt3 engineers, couibine(l with the modern 
military view that this is the smallest scale suit;tble Sor tactical opera- 

tions. Table B gives an idea of the work ahead accorcling to present 
policy, and the s t t~ te  of the work is shown in the har7en: 1Cfap a t  the end 
of this volume. 

Rev i s ion  01' ~ n o r l ~ ? * n  survPys has also hecome necessary in some 

important frontier tracts and is :~lreacly inuch needed in some other 
areas. Also some areits surveyed on slnt~ller scales have had to be re- 
surveyed on a larger scale. The figures for this work are given in italics 
a t  the end of Table A. 

Table A,-Progress of Topographical Surveys since 1906. 

Scales of survey ~rlostly 1 inch to 1 ~il i lc ,  but i ~ l c l l ~ t l i n ~  :L gnod deal of 4-inch work, 
and some +-inch occc~sionally. 

Survey years. / Old Nort,l~ern 1 Old Southern I Old Enstern 
Circlc. i Circle. 1 Circle. I I 

TOTALS. 

1905-10 ... 

1910-15 ... 

1915-20 ... 

1920-26 ... 

Totals to 1925 ... , i 304.232 281.975; 211.896 I 798,207 
I I I 

Sq. 1 1 1  i l e s .  

70,784 

116,958 

SH,7lR 

92,777 

.5q. 111 L I C S .  

44.675 

70.766 

59,916 

106,619 

,Yf/. 1 1 1 t 1 r ~ .  

52.H86 

.; 1,654 

40.654 

66.703 

Sq. niiles. 

168,344 

239,377 

134.283 

256,202 
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Table A.-Continued. 
T h e  Burlnn Circle was separated frolu the Ea :tern Circle in  1922-23. The  Northern 

and Southern Circles were reformed ns three Circ!es in  1925-26. T h e  above totals have 

therefore been redistributed n.lnorlgst the present five Circles, as shown below:- 

I I 

Survey 1"rontier I I Southe l  , I  l3:~htcl.n Rurm:t 
years. C~re lc~ .  ; ('irclc C ~ ~ c l c .  (51 cle. Circle. TOTALS. 

B a l a n c e  r e -  346.963 
nraining. 

Total pro- 531,615 
gramme. 

* 'I'hexe tigaren have 1,eai revised siilct. last rc~port. 
t These totalu are eseluri\.e of the  area s~urvcy~il  i l l  2;i.p:il 011 the i-inclr sc;rle. 14,O'L5 sq. miles 

were slirveyed ill 192tj-27, bringing t l ~ v  total for tlrr Ntspil Sti~.vey to 6*C,!J!)S square milm. 

Table B.-Analysis of balance remaining on 31st October 1927. 

Proposed scale Frontier 
of survey. Circle. 

-. - - - - -- -- 

Sq l ~ ~ i l c s .  

14-inch 9 over 47,669 

Eastern ' Burrnn 
Circlc. Circle. 

Central 
Circle. 

1- -- 

S g  111i1es. S q .  miles. Sq, niilcs. 

Southern 
Circle. 

f -rnch . . . :11,489 6.65" 1 ... 
- I 

Totale. 346.363 206,569 1 116.609 

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

178.730 132,011 

38,147 
- - - 

979.282 
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V.-SURVEY REPORTS, FRONTIER CIRCLE. 

(Lieut.-Colonel R. 11. Thomns, D.S.O., R.E., to 18-11-2G. 

I Colonel C. P. Grlnter, O.B.E., R.E., from 10-11-2G to 26-12-26 and 
DIRECTOR :- from 27-4-27. 

[ 1,ieut. -Colonel R. .H Phillirnorc, D.S.O., R. E., from 27- 12-26 to 
26-4-27. 

46. Summary . -The  units i~dministered by the Frontier Circle 

we.re "A" and "E" Survey Companies, Nos. IS, 23 and 24 Parties 
Settlement Survey Detachment and No. 6 Drawing Ofice. No. 26 Party 
was formed from 1st October 1926 for the Rectangula,r Survey of the 

Lloyd Barrage area for the Bombay Government. 
47. Training.--4 Class I (R.E.) probationers, 7 Clilss I1 proba- 

tioners, 18  pupil surveyors, 8 pupil draftsmen and 19 soldier surveyors 
commenced or continued their training in field and recess work in "A" 

and "El' Companies and No. G Drawing Office during the year. Of the  
Class I probationers, 2 were confirmed and transferred elsewhere, one 

proceeded on sick leave and one remained in the Circle. The 6 Upper 
Subordinate probationers under training last year were confirmed and 
posted to  units and other Circles. One of the 18 pupil surveyors was 
discharged as unlikely to become efficient. One of the soldier surveyors 
under second period of training and also one under first period of training 
were reverted to  their regiments. Two soldier surveyors under first 

period of training were transferred to  another Circle. 
SpeciaL.-Information for insertion in the proposed Indian Supple- 

ment of the War Office MtcnucbL of Mup Rentli?z{j cind Field Sketchinn 
was compiled during the year and headway was made in the collection 
of information for the new Field Service Manual (Surveys), now under 

preparation. 

48, The .field work of units was as follows :- 

i t  A " Survey Company. Topography on 1-inch, 1 &-inch i ~ n d  
2-inch scales in sheets 43 B, C & G, 35 N & 0 ;  revurvey 

of Riiwalpindi and Environs on 1/13,333 scale and forest 
survey in sheets 43 B & F on 4-inch scale. Survey 

Exercise with the Royal Artillery. 
" El1 SUYV(J!I Contpa?~!~. Topography on &-inch, 1-inch and 

14-inch scales in sheets 35 O ik P :  40 C 85 D ;  re-survey 
3-inch and &inch scales oC Karachi and Environs including 
Manora and Kianliiri. Triangnlntion and t r i~ r . e r s in~  in 
aclvance. 
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NO. 18 Purty. Air Survey in Waziristsn on 1)-inch scale; air 
survey of Multgn and Environs on 3-inch scale. Compila- 
tion from rectified mosaics, supplied by Air Survey Company 
Ltd., of some villages in Chittagong district for Settlement 
Department, Bengal. Survey Exercise with the Royal 
Artillery. 

No. 63 Par ty .  'I'opography on +inch scale and traversing and 
demarcation of rectangles for the Punjab Irrigation Bepart- 
ment in the area commanded by the Haveli Irrigation 
Project in sheets 3!) M, N & O and 44 A & B. 

No. 24 Party.  Traversing and demarcation of rectangles for  
the Bombay Government in the area commanded by the 
Lloyd Barrage Project in Sind. 

Settlement Survey Detachment. Traversing, triangulation and 
boundary survey in district Peshiiwrar for the Settlement 
Department. 

"A" Survey Company. 

Oflcer C'o~ri~tia~ttli~iy.-Capt. \V. J . Sor~narl, bI.C., R.E. 

49. General.-The field headquarters are ; ~ t  Rlwalpindi where 
mobilization stores for a survey section are kept, and Recess headquarters 
a t  Murree. 

Survey of trib,il territory, previously closed to the surveyor, was 
continued, and the survey of Buner and Swiit, commenced last year, was 
completed. Some modern sheets of 1905-10 were revised ; and con- 
aiclerable areas were triangulatecl in advance for uext season. 

50. Avero,!je stretrytl~, during tield season was 3 Class I officers, 
4 Class I1 o'Ficers, 2 Upper Suborrlinate officers and 50 Lower Subordi- 
nate officers. 

Pereonns1.-Lt. Angwin was trantlferred to 90. 6 Drawing Office in 
April 1927;  Lt. Cadell joinecl in December; Mr. Alexander (Class 11) 
wae lent to S o .  24 Party from February till April; Lts. Burn and Wilson 
joiner1 in July for instruction. Three surveyors were discharged as 
unlikely to become efficient and two sol(1ier surveyors have been reverted 
to their regirnente; fourteen men were trtiu~ferred to o t l~er  Circles and 
unite, and five were recchive(1. 

51. Field work wrra orgilnioed ae followo :- 

Camp ~ l ) . - L t .  .J L: P .  Angwin, R.E., with 7 surveyors surveyed 



SURVEY REPORTS, FRONTIER CIRCLE. 81 

772 sq, miles on the scale of 1+ inches = 1 mile in Hassan Khel country 
and the Peshgwar district (sheet 3 S  0). 

Camp ($).-Mr. A. A. Graham (Class 11) assisted by Mr. Laltan 
-Khan for part of the season, and surveyors A. S. Siddiqi and Torabaz 
Khan had charge of the training of one R.E. oScer, 7 unclassified 
surveyors, G soldier surveyors and 4 pupil surveyors, and carried out 
revision survey in the R%wi~lpindi district, including the large-scale map 
of Riiwalpindi and environs (scale 1/1:3,333). 

Camp (3).-Mr. Laltsln Khan, C.H., I.D.S.M., (U.S.S.), with 2 
surveyors, con~pleted Y O  sq, miles of forest survey on the four-inch scale 
in the Haziira Division (sheet 43 B/14, 43 F/2, 3). 

Mr. Mohammad Hussain Khan, K.S., (U.S.S.), with 11 surveyors 
surveyed 783 square lniles on the one-inch scale in Buner and Swl t  
(sheet 43 B). 

Tricc?zgt~lcctio?~.-Mr. T. &I. C'. Alexander (Class 11) triangulated 
20 sq. miles in Hazara district for forest surveys (sheet 43 B/13, 43 F/2 
& 3).  

Dvnwing Section.-Mr. F. \IV. Smith (Class 11) with 7 Lower 
Subordinates carried on fair drawing in Riiwsllpindi throughout the field 
9888011. 

Sum~ner  Season.--Field work was also carried out during the 
summer of 1927 as follows :- 

Mr. Afraz Gul Khiln, K.S.. C.H., (U.S.S.) triangulated 90 sq. miles 
in sheets 4'1 E' ant1 G in i~clvance for nest year's survey. 

Mr. Mohammad Hussain Khan, 1i.S. (LT.S.S.) with 6 surveyors 
carried out orginal survey on the one-inch scale of 783 square niilee in 
sheets 43 1311, 5, 6 ,  9, 10. 

52, Areas surveyed.-A totnl of 2,071 scl. miles \ras sur- 
veyed comprising :- 

783 sq, miles of originill survey on the scde 1 i n c h = l  mile in 
Buner and Swat in sheet 4:3 B ; ant1 81 sq. miles on the scale of 1 8  inches 
=1 mile in Hassan Khel. Afridi country in sheet S8 0: 20 sq. miles of 
original forest survey on the fonr-inch beale in Hnzltra in sheets 43 B 
and F; 1,094 t l c l  miles of reburvey aud revision survey on the scale of 
13 inchee - 1 mile i n  Peshiiwar l)istl.ict, S. \\'. k'. 1'. i~nd  Riirvalpindi 
Ilistrict, Pun,jiit); 93 st1 luileh of resllrvey ou tire ncl~le of It1:3,:3:3:: of 
R~walpidi and en\ r ~ r ~ n s .  ' 

53. Recess duties.-Fair ~tri~pping ~vns orgtlnised in two sections 
under Nessra Urallam and 8111itll. Owing to n~r iou r  uarvoidahle tielays 
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and to a summer field season in 1926, large arrears of fair-mapping had 
accumulated, but these are now being steadily reduced and 1 5  sheets 
were submitted for publication. 

Sheet 38 HI11 was received from 18 Party with air survey compi- 

ation and was fair drawn and submitted. The air survey compilation 
for  the Multan Guide Map was also received from 18 Party and the fair 
drawing is in hand. 

Ttre Eiwalpindi Guide Map was drawn as well as two maps of field- 
firing areas near Riiwalpindi on the six-inch scale for the local military 

authorities. 

Mapping of the forest surveys in Haziira district was postponed till 
next season. 

54. Survey Exercise with Royal Artillery.-During 
October 1926 a Survey section was mobilized to carry out a tactical 
exercise with the Royal Artillery Survey Section, in order to test the 
possibilities of carrying forward a systenl of survey control during a 
rapid advance, and providing fixed points for the Royal Artillery and 
air-survey ~ect ions.  

There was no directing staff for the exercise and no General Staff 
Officer was present. The principal lessons learnt were, that it is essen- 
tial t o  practise co-operation between Survey units, the Royal Artillery 
and the Royal Air Force in peace, if work is to go smoothly during war, 
and that it is very desirable to hold an exercise as soon as possible in 
which all three take part. It was proved that in good weather and 
suitable country triangulation can keep up with a force advancing 8-10 
miles a day; and that, if triangulation breaks down, a short base can be 
measured and the co-ordinates of points fixed in the area of a battle can 
he issued within 8 hours. The chief technical problems brought to  light 
were: firstly, how to  combine effectively the work of two observers 
working on the same triangulation, and secondly, how to  expedite com- 
putatione. 

"E" Survey Company. 

O&ar C ~ I I I I I Z ~ I I ~ ~ I I ~  :-hlsjnr F:. (1. Wliceler, M.C., R.E.  

55. General.-The field hea~lquarters were at Hyde r~h ld  (Sind), 
and Hecenn hearlrjuarters at  Cdnetta. 

The survey between Knriichi anrl Hy(lerB1,iid scl.jacent to the N.W. 
Bailway was continued and that of Kariichi and environs for the large- 
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scale Guide Map was completed. 130 square miles were traversed and 
35 square miles triangulated for the current season's survey while 140 

equare miles were traversed in advance for the next season. 

56. Average strength during the field season was 3 Class I 
officers, 10 Class I1 officers (7 on probation), 1 Upper Subordinate officer 

and 40 Lower Subordinate officers. 
Personnel.-6 Class I1 probationers and 6 soldier surveyors joined 

for instruction. 6 U.S.S. officers were transferred to other units. 

57. Field work was organised as follows :- 
Camp (I).-Lt. D. R. Crone, R.E., with 6 surveyors and 1 soldier 

sllrveyor surveyed 270 squa,re miles on the scale of 19  inches = 1 mile 
in sheet 35 P/9; 23 square miles on the four-inch scale and 78 square 
miles on the three-inch scale of Karachi including the new Drigh Road 
Cantonment, Airship Base, Karachi City and Cantonment, Kiamiiri and 
Manora for the Guide map. 

A new large-scale map of the major portion of Ra.r%chi itself existed, 
on scales 20 feet, 40 feet, and 80 feet to the inch. During recess 
1926 these large-scale sheets were reduced by hand to 800 feet = 1 inch 
and thence by photography to  4 inches = 1 mile a,nd the survey of the 

congested areas was carried out on blue prints on this scale. In  small 
portions, notably the Layiiri Quarter, the large-scale map had not been 

published and survey was carried out de novo. In the outlying portions, 
including the Drigh Road area, three-inch enla,rgements of the previous 
season's two-inch topographical survey were made, and the new survey 
made on blue prints on this scale. 

Camp (%').-Mr. A. J. A. Drake, D.C.M., (Class 11), with 7 Class 
I1 probationers, 1 surveyor and 3 soldier surveyors surveyed 539 
square miles on the sca.le 1$ inches=l mile, and 807 square miles on 
half-inch scale in sheet 35 0, north and east of Kariichi. 

Camp (3).-Mr. Inlam Din (U. S. S.) with Lt. Wright, R.E., and 
2 surveyors, 7 soldier surveyors and 1 traverser, surveyed 270 square 
miles on the scale of 18 inches = 1 mile, re-surveyed 539 square mile8 
on the same scale, und 269 square miles on the half-inch scale in sheets 
35 0 and 40 C. 

Cantp (Q).-Mr. F .  J .  Grice, (Class II), with 7 surveyors and 1 
traverser surveyed 541 squ:l.re miles 011 the scale of 1 3  inches - 1 
(original survey) and resurveyed 2 7 0  square 111iles on the 14-inch scl,le 

and :$ square miles on OUO-inch sctlle. They traversed on :\re* of 140 
square rnile~ in advance in shoot SO 1111. 
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Triangulution and Traversing-Lt. H. W. Wright, R.E., triangu- 
lated 35 square miles in slreet 40 C for use in the current season. 180 sqr. 

miles were also traversed by camp 3 in this sheet. The triangulation was 
based on Rakhrai H. S. and in tersect3d point No. 4 of the Karachi 
longitudinal G. T. Series, and the traversing on Ri~khriti and Jharrak 

(Jherruck) hill stations of the same series. Further traversing for 
next season's survey was carried out by Camp No. 4 as shown above. 

Drawiltg a n d  Raprodzcctio?? Sectioq~.-Mr. Sadiq Ali (lent by the 
P. L. 0.) with 11 men formed a perm-knent drawing and reproduction 
section a t  Quetta. The latter cnrriecl ont many jobs for other depart- 
ments, amongst which WLLS the prepar'~tion of route plans showing the 
traffic arrangements for H. E. the Viceroy's visit to Quetta. Some 
reproduction work was also clone for  NO. 24 (Sind R e ~ t a n ~ u l a t i o n )  Party. 

58. Areas surveyed.-Original survey of 811 square miles on 
the scale of 1 4  inches = 1 mile; resurvey of 23 square miles on the scale 
of 4 inches = 1 mile; 78 square miles on the scale of 3 inches = 1 mile; 

1,618 square miles on the scale of 1 4  inches - 1 mile; 3 square miles on 
the 1-inch scale; and 1,076 square niiles on the scale of inch=l mile; 

making a total area of 3,609 square niiles of- original survey and re- 
survey, on all scales. All this work lay in sheets 35 0 and P and 40 C 
and D, in the Karachi and Hyderabiicl rlistricts of Sind and in Indian 
State of Las Bela, in Baluchistin. 

59. Recess duties.-During recess two fair mapping sections 
were organised, one in charge of Mr. F. J. Grice assisted by Mr. Najam- 
uddin ; and the other in charge of Mr. Imam Din assisted by Mr. Ghulam 

Haasan. The computing section was in charge of Mr. J. C. Berry. 
The mapping of all field work was completed during the year, with 

the exception of the Karachi Guide Map, a single one-inch and four 
half-inch sheets, which are now well in hand and will be completed by 
the permanent drawing section before 31st .March 1928. 

No. 18 (Air Survey) Party. 

Captain G .  F. Heaney, R.E. to  16-5-27 and from 16-7-27. 
O#cer in charge.- ( , G. H. O.msatoo, M.C. ,  B.E. from 16-5.27 to  15-7-21. 

60. General.-The functions of this party are fivefold :- 

(i) Compilation of small-scale maps of inaccessible areas in un- 
trdminietered territory. (ii) Experimental compilation of maps on medium 
and large ~calee in British India. (iii) Training personnel in air survey 
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work gener~l ly .  ( i t ) )  Prep Lr,~tion of t l t~ t ;~~ ,  ecluipllient for wilr, an11 
organisation of the Air Survey Sections of Yo. 1 ant1 No. 2 Survey 

Coiupanieu. ( u )  Mi~p Iteproductivu uncl orgiinisiition of the V;indyke 
Reproducing section of No. 1 Survey Co~rrpilny. 

During the year progress has been i i i ~ ~ ~ l e  iu a11 the tibove. 
It was hoped that the latest type of air-survey citinera, the F(S), 

which had llasn 011 orller solne time, would be avitilable for work during 

the field se~lson, and the blultan survey was postponecl in the hope of its 
arrival. Owing, however, to  industrial tronbles in England, which clelnyed 

procluction, the c;riueriL had not arrived in the country i1.t t'he end of April. 
The want of the l i~test  i~ir-survey eclaip~nent and of pilots and photo- 
gri~phers with speci;ll experience of a,ir-survey work, has been keenly felt; 
unt,il these are :~v,~,il:~l)le i t  will he irripossihle to deter~iline the vi~lue of air 

survey for rnediu~li and large-scale work. 
The heatlqut~ters of the party are a t  Murree, the fielcl headquarters a t  

Peshawar. 

61. Person.~~,el.-The strength o l  the party wits 1 U. S. S, and :3 

Surveyors excluding the reproduction section. 
62. Arcccs sure~c!l(:cl.-llO square miles on 3-inch scale of Multiin 

and surrounding country fro111 photographs supplied by No. 27 Squadron 
R.A.F;  4 stluiire 111iles on 16-inch scitle for cadastral imps from photo- 
graphs of Beng;~l 1)y the Air Survey Co~np i~ny  Ltd. ; 40 square miles on 
4-inch sci~le . of Chittagong district, fro111 photographs by the same 
Company. 

63: illu,ltEn rcntl surro~i,ntl,i?~g rr'istr.ict.-The original 1-inch rnaps 
of MultiLn district tLre very out-of-d;~l;e, an11 as work on irrigation projects, 
which will n~aterially alter the fwe of the country, is now in progress, 
it was not considered advisable to revise the 1-inch u1;ips. This 3-inch 
survey of Multtln and surrounding country was undertaken to  supply the 
need for iI,n up-to-date map for ~nilitary training purposes et,c. The 3-inch 
scale was adoptetl, ils it is the accepted scale for position maps, and is 
the largest scale on which the city and usual Brigade training area 
could be included, wit'hout Iliaking the map too large to  print in one sheet. 

Owing to the non-arrival of the F (8) camera the photography was 

carried out with the ordinary . type of L.B. ciunera. A detitchment of 
two D.H. 9.A ulachines i'roiii No. 27  Squi~dron R.A.F., Risil.lpur, pro- 

ceeded to Multln.for the work. All plates were developed and 1 print of 
each handed over to the Officer in chiirge, No. 1S Party, before the detnch- 
~nen t  left. The country was quite level and open and therefore suitable 
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for air survey. The cainera used was fitted with an 8-inch lens and was 
flown a t  a height of  about 9,600 feet above ground level giving a scale 

of about 4.4 inches to the inile. 

A one-inch lnihp WLS given to the H.A.F. on which the position of 

each " key strip " and "cross strip " required was ~narked. On receipt of 
a b ~ t c h  of prints the position of each was locatecl and marked up on an 
index inap on the 1-inch scale and the R.A.F. was informed exactly 
what ground they had covered and how any gaps were to be filled, etc. 
The prints were then fdstened down by strips, on pieces of elastic, and a 

rough mosaic made by fitting these together and pasting down on to 

Bristol board. No attempt was made a t  control beyond obtaining the 
best fit between strips. This mosaic was then cut into pieces and given 
to  surveyors to take out on the ground in order to fill in names and 
relative heights and to interpret any obscure detail. 

Control was obtained as follows. Three " key strips " were prepared 
from photographs taken in an east and west direction across the top, 
middle and bottom of the area, the remikinder of the area was then cover- 

ed by a " cross strip " taken in north and sooth direction. The photo- 
graphs of " key strips" were each mounted separately on the left hand 
pages of an " album ", m ~ d e  from an ordinary exercise book with slits cut 
in the pages to receive the photographs. These albums were then taken 
out on the ground i~nd fixed points were identified in the area of each 
photograph ; the particulars of each fixed point, which was only designat- 
ed by a number on the photogri~ph, were written on the opposite page. 
Rectangulation had just been carried out over nearly the whole area, 
so there was no difficulty in obtaining fixed points. When the corner 

stone of the rectangulation could not be identified in the photograph, 
some point appearing on it was chained to from ad-joining rectangulation 
pillars and its position fixed by plotting by distances. 

Compilat io~ of the inaps on the 3-inch scale was carried out in recess ; 
on completion this will be made over to A Company for fair drawing. 

64. Survey in. Chittuglong District.-This survey which covers 
an area of upwards of 1,500 square miles in sheets 79 M, N and 0 ,  
and 84 A, B and C is being carried out for the Settlement Officer of 
Chittagong, to provide maps on a 4-inch scale of hitherto unmapped 
ar088. 

The country coneists of flat cultivated and thickly-populated plains 
covered with paddy fields only o few feet above sea-level, interspersed 
with irregular ranges of hill8 rising to a couple of thousimnd feet. These 

hills are covered with euch dense jungle that it is in places very difficult 
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to  distinguish the courses of streams. A certain amount of errors are 

inevitable in the mapping of hilly country from vert'ical photographs but 
these have been reduced as far as possible by the resection method 
referred t o  below. 

The photography was carried out by  the Air Survey Company Ltd., 
a t  the end of the cold weather, and completed by the middle of April. 
The L.B. type of camera, st present in use by the R.A.F. was used. 

The scale of photogritphy is about 4-inches to the mile. 
Rough mosaics were constructed by the company and sent to  tlie 

Settlelnent Officer, Chittagong who marked on them the positions of 

points fixed by traverse. These rr~osaics were then forwarded to  
t.his party, togither with plots of the traverse data on a 4-inch scale. 

The instl.uctions for mapping received fro111 the Settlement Officer, 
Chittagong were " to  show all roads, streams and the form lines of 
the hills, boundaries of cultivation ilnd ~uf ic ien t  detail outside the 
margin of the forest, such as tanks, paths, village sites as \vould enable 
n man to identify his position on the forest boundary by reference to  
outside detail." 

After one or two experiments the following procedure has been 
adopbed :- 

( a )  Strips of photogrt~phs are plotted by the "Arundel" or  

resection metl~od and the detail required is tra.ced on to  

celluloid. 
(b) These strips are then scaled by the use of photography 

and an enlarging lantern. 
( c )  The traverse data is traced from the plot on a sheet of 

celluloid and the scaled strips are traced on this, any small 
adjutltments between the edges of strips being made. 

( ( 1 )  Overlapping photographs are now examined through s 
stereoscope and form lines are drawn on the prints. These 
prints are then placed under the celluloid, their positions 
ac!justed by the outline and the form lines are traced. 

( e )  The rnap is transferred from the celluloicl to  a fair sheet. 

Considerable difficulty and inaccuracy has been caused by the 
longitudinal overl;~p in many strips being too small. Wl~ere this 
overlap falls below 50'; the resection method of plotting nlentioned 
above cannot be carried out, and this method appears to  be the only 
one which overcolnes the in:iccuracies i~rising fro111 diff'erencee in the 

height of ground covered by n strip of photographs. With the exceD- 
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tion of this defect the standard of photography has been extremely 

high and is incomparably better than that carried out by service 

machines, a special feature being the extreme clearness of the prints 

provided. 

At the time of writing only forty square iniles have been mapped, 

and the work has not yet progressed sufficiently to  enable n true 

estimate of its accuriIcy or  cost to be formed. These subjects will be 
dealt with in next year's report. 

65. Spec iul surveys ,for expe?.imen tnl p u~rposes.-A cadastral 

map on the 16-inch scale of 4 Rquare miles in Bengal Sheet No. 79 N 
was compiled from a rectified mosaic on the same scale from photographs 

taken by the Air Survey Company Ltcl., this compilation 'was submitted 
to  No. 1 Drawing Office, Calcutt:~ for fair-mapping. 

66. Miscel1nneous.-A tactical exercise in which Captain G. F. 
Heaney, R.E.,  and two surveyors of this party took part was carried out 

in conjunction with the Artillery Survey Section in October 1926 in the 

vicinity of Abbottiibiid. For further detilils see tha report by the OiEcer 

Commanding " A " Survey Company at p. 38. 

67. Reprotluction.-During the field season a small reproduction 

section was adclecl to the party. I t  is equipped with a portable hancl- 
press (Lieut. Chizse's pattern), which cibn take plates up to 13" by 18", 
and with apparatus for preparing zinc plates by the Vandyke process. 

Various maps and clingrams were reproducecl on payment for Military 

authorities, and the section was also of use in printing forms for depart- 
mental use. Details of work done will he found in the Milp Publication 

Report. 
It is hoped that the section will be enli~rgecl so iis to he capable of 

forming the Viln~lyke Reproducing Section ol S o .  1 Survey (loll~pany 

on lnobilization. 
68,   veto Jnstrun,ents rer~it'er1.-One Stereoscopo iintl counter 

plotter hy Hilger w;rs received (luring recess and will be reportctl on i l l  

next year's report. 

No. 23 Party. 

09. I;~n~rcll.--The party waR employed on helr;rll of thc Pnn,j:ri) 
fiovernrnent in trnverning, ~llhilividing to 2: an(] 100 :rere ~.cctanglus 
and uurveying an area in ~hee tn  No. :I9 hl ,  S,  O ;~n , l  3 4 A  ii,1,1 H 
com~oanried by the kltlveli Jrrigntion Yrnjcct. 
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The Traverse camp with headquarters a t  Uhiinewfil opened on 
the 1st of September 1926 to enable the traversing and a sufficient 

number of 2,400 acre rectangles, which form the basis of further sub- 

division, to be completetl before the rest of the party took the field in 
Novenlber 1926. The Rectangulation camps were 111oved out as soon 

as nlain rectangles were ready for subdivision. The Topographical 

section was employed on the reduction of boundaries till the end of 
Deceulber when a sufficient area had been subdivided to  provide work for 

the 10 surveyors. 
The heildyuarters for the field was located a t  Multan and was moved 

to ICnriichi for the recess. 
70. I'e~son?tel.--The strength of the party was considerably 

increased owing to the large prograliime. The field strength of the party 

numbered six Cli~ss I1 officers, three Upper Subordinate Officers aud 158 
Lower Subordinate Oficers (most of the latter being on the purely 
te?nporn?'y list) and were distributed as under :- 

Mr. 0. N. Pushong (Class 11) with 20 traversers and 10 conlputers 
traversed and coinputed in the field the whole area covered 
by the project and embedded the corner stones of the main 
2,400 acre rectangles. Mr. Pushong having colllpleted his 
programme by the middle of January 1927 was transferred 

with a11 his cilmp to NO. 24 Party. 
Mr. Jiya La1 Sahgal (Class 11) assisted by Mr. J .  P. Vastav 

(U. S. S.) ilnd 3 5  rectangulntors subdivided the southern half 

of the country to the eilst of the Cheniib River. 
Mr. Abdul Karin1 (C1:tss 11) with 36 I-ecttlngulators subdivided 

into 25 and 100 acre re~tilngles the area to the west of the 
Cheniib River. 

Mr. Duni Chand Puri (Class 11) with 10 surveyors conlpleted tile 
topogri~phic;il surrey of :L portion of the conutry on tile 
west bi~nk of the Clreniib River. 

Mr. 3Iohiiniln:ad Fi!julnudtli~r (Cli~ss 11) with Mr. Ahilul N:,jid 
( U .  S .  S.) ;IS nssisti~nt and 35 ~ . e ~ t i l l l g ~ ~ l i l t o r ~  sul(livirled to 
25  untl 100 tlcre rect;~ngles the northern Il i l l f  of tlie lire;, on 

the east bi~nk of the cllt.~iiib Hiver. 
31r. TA;1tit' Kh:ln (I'. S. $.) lvitli 5 dr;rl'tslnell \v;,s c.lllployed 

throngliout the ticltl scilson olr the rt\tluctitbll of ~ o l l l l t ~ ; r r i c . s  
fro111 ~ i l l i ~ g o  1 ) )  ) I  , * ( I  - ! ' I S .  ' 

7 1. -4 re((  ~ t t  rts(~!/cti.-A totill nrtw US .'..'!).i.!) sc111:llr. I1riles \\-.Is 
rectnng~~lutod of whicli X J i . 4  q(111:rrc l~rilcs \\;IS s ~ ~ l ~ t l i ~ i t l ~ ~ l  ilrto 25  
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blocks and the retnainder, 1,458.5 square miles, into 100 acre blocks. 
2,557.2 linear miles of traverse was run and 585 square miles of o r i ~ n n l  

survey completed on scale 4 inches = 1 mile. 

The country comprises cultivated plains watered by inundation canals 

and desert country with scrub jungle which in parts was exceedingly 

heavy, necessitating a. considerable amount of clearing. 

72. T?*nuersiny.-The traverse covered the whole area and was 

controlled by connection, on the left bank, to intersected points of the 

Sutlej Series and G. T. Traverse Stations, and on the right bank to  

Miihiwala T. S.  of the Great Inclus Series and certain rninor stations of 

the Sind-Sagar Series. 

73. RectunguL(~tio~l.-The positions of the corners of the main 
3,400 acre rectangles were co~~lputed from the traverse and ~i~arkecl by 
stones embedded by the traverse carnp These 2,400 acre rect~~rigles were 
later subdivided to  25 and 100 acre blocks, according to  the require~r~ents, 

by the rectangulation camps. 

74. Topoq?'~/ph iced stir ceys.--Mr. Duni Chand Puri was ill charge 

of the plane-tabling which was carried out on the scale of 4 inches= 

1 mile. 
75. Recess duties.-Mr. Duni Chand Puri was in charge of a 

drawing section of 12 clraftslnen el~lployed on completing the field 
sections, preparing the spot height and contour charts and reducing the 

boundaries of village ntus~vis for the next field season. 

No. 24 Party. 

JIajo~. H. E. R O O I I I ~ ,  bI.C. ,  R.E.. from 1-10-26 to 19-5-27 

Ofirer in clrnl.yr.- and from 22-8-27,  
hlr. 0. N. Puallong, from 20-6-27 to  21-9-27. 

76. Gcnera1.-In 1926, the Bombay Governnient requested the 
Survey of India to submit proposals for carrying out a rectangular 
eurvey over the area of Sinfl cotrtman(le,l by the Lloyd Barrage Project. 
As a result, No. 24 Party was formed on ltlt October 1926, to demarcate 
an area of approximately 12,000 squilre miles into rectangles of 64 acres 
in eize, the whole pro-ject to be cotnpletecl in 4 years. The field head- 
quarters of the Party opened a t  Hyderiibsil (Sind) on 15th October 
l!j.'t;, and, on conclutjion of the field work early in April the head- 

quarters lrioved to K;~~.achi. 

77. 1'ersonnel.-The tield srrength of the Party numbered 2 Class 

11 officers, 1 Upper Subor~linate Service Oficer, and about 57 Lower 



Subordinate Oficers, most of who111 are borne on the puroly tcmporar,t/ 
establishment. Under Mr. 0. S. Pushong (Class I I ) ,  on completion of 

his work early in January 1927 in KO. 23 Party on the Hnveli 

Irrigirtion Prqject, were 19 traversers, while the balance of the traversers 
was under Mr. Anwit Ram ( U. S. S. ) assisted, for one ]nonth only, by 

Mr. T. 31. C. Alexiinder ( Class I1 ). 
78. Area ?-ectc~?~~/~r,lated.-It wils decided that the area of a 

main rectangle, on which further subdivision is Lased, should 1)e 4 
square miles. The co-ordini~tes of the corners of these rectangles 

were computed, ant1 their positions on the ground determined by 
3,688 linear miles of traversing anrl rnarked by stones. 'I'hese cor- 

ners were denlarcated over an area of 3,590 scjuare rniles in the 
Larkans and Nan-iibshiih districts. Tlie nest  opera.tion, known as 
exterior rectangulation, c o ~ ~ s i s t s  in su1)-dividing the exterior sides of 
these mail1 rectangles and this wirs co~ilpleted over an area of 1,294 
square miles. 

'I'he work was co~~trollecl by connection to the intersected points 
and certain stations of the triangulation carried out in 2898 and following 
years. Many of these station8 and practically all of the village tri,junc- 
tions, which were tr;iverse(l about tlie same time, have entirely disappear- 
ed, no measures for their maintenance having been adopted by the local 
authorities. The uik~~jority of the identified points were large ton~bs ,  
which have been preserved by villagers from religious and sentimental 
motives, thereby forming excellent permanent n~nrks.  

The country dealt with is flat, and lies on either bank of the river 
Indus. A considerable portion of it is already cultivated under a systeln 
of inundation canals, while the remainder consists of deeert areas con- 
taining scrub jungle and sand hills. Thickly wooded areas occur in the 
neighbourhood of the Indus, necessitating heavy cutting for line 
clearing. 

79. Miscel1nneoz~s.-At conferences held at  Karlchi in April 1927, 
i t  was decided to modify the original proposals and to  restrict the scope 
of the present project to sub-rectangles of 320 acres in size, in order to 
economise the number of stones laid down, many of which, i t  is anti- 
cipated, will not be used for some years, when they may have die- 
appeared. 

A professional publication entitled " Report on Irrigation Sllrveya 
1926" is in the press. 

80. Recess duties.-Mr. A~nri t  K i m  was in charge of the compu t in~  
section of 9 men during recess, co~npleting and binding the computations 
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of the field seiiuoll; prepilring maps and charts requirecl by the Chief 
Engineer, Lloyd Rurrihge imcl Cilnals Construction, etc., and computing 

data in advance for nest field season. 

Settlement Survey Detachment. 

Qlficer i l l  c11nrge.-Rni Si~hil, Maya Das Pnri, (Class 11). 

81. Genert~L.-The detachment continued the work of traverse, 

trii~ngulntion, anrl boundary survey in continuation of last year's 

programme in clistrict Peshiiwar (tuhsils Peshiiwar and Nowshera) in 

degree sheets 3s S and 0, and 4:: C for the Settlement Officer Peshawar. 
The field headquarters were at  Campbellpore and the detachment recessed 

a t  Murree. 

82. Personnel.-The field strength of the detachment consisted of 
3 Upper Subordinate officers, and 69 Lower Subordinates, distributed as 
follows :- 

Mr. Muhammad Husitin (U. S. S.), Camp (I), with 11 traversers. 
Mr. Dalip Singh Gandhi (U. S. S . ) ,  C a ~ n p  (Y), 1 2  traversers. 

First class Surveyor Muhammad Ayub Khan, C u ~ n p  (3), 2 

surveyors. This officer also carried out plane-tabling himself. 
Mr. Mohahat La1 Kohli (U. S. S.), and 43 lower subordinates were 

employee1 on plottihg, computations, area extraction, reduction 

of musiivis, etc. 
C U S ? Z ~ . S  (1) anrl ( 2 )  traversed and triangulated in the Peshiiwar 

tnh,sil. C'uvnp ( . 3 )  carried out village boundary survey in the 

Xowshera hills. 
At the close of field operations in April, due to reduction of the 

programme. Mr. Muhammad Husain was transferred to Geodetic Branch 
Dehr ,~  Dun, 20 purely temporctry rnen were clischarged, 3 transferrecl 

to other units, ancl 11 sent on depiwtmental leave. 
83, TritrnrpLat.;on, rsnrl Fr(~versin,q.-422 square miles of the 

Ye~hBwar t~chsil ancl 4 square rniles of Xowshera riverain area were 
tmveraed and triangulated, a narrow strip of 38 square miles along the 

Afritli 1,orrler in the Peshiiwar tcthsil waR left till next seafion due to 
pliticnl rearsons. Village boundaries were surveyed in 149 scluiire lriiles 

of the Sownhera hill8 on the ~ c a l e  12 inche~  - 1 mile. 
Thc hilly portion8 of the Peshawi~r ttclrail covering :Ln iIre;h of 83 

nclu;ir" lrlile~ ( ~ h e e t  :jY O), were first ~npplelrienterl with point8 fixed by 
~llinor trii~n3llation an11 then tr.~verse:l a8 11~ui1.1. Xo height8 \\.ere 
oheel.ved as they were not recluirerl hy the settleinent authorities. In  :3;39 
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square miles of the flat area main circuits were run along main roads and 

sub-circuits along village boundaries and in the interior of villages, provid- 
ing about 20 stations per square mile. I n  villages close to Peshiiwar city 

points were fixed about two chains apart on account of the area being 
much closed in by gardens. The work was connected with 11 triangulated 

stations. 
The Peshiiwnr tnhsil was generally flat, fertile and well irrigated. 

The southern and western areas were hilly and intersected by ravines. 

The Nowshera hills were barren with scattered patches of cultivation. 

84. Plotting, Computing, etc :- 

( a )  Reduction of mus6vis.- 
Early in the season Mr. Mollabat La1 Kohli, and Munshi Ruldu 

Khan, second-class draftsman, with 4 others were 
employed on the reduction of 24-inch scale w ~ u s 6 ~ i s  
(tal~sils Cliiirsadda, Mardiin, Swiibi) by pentagraph to 
scale 4 inches = 1 mile for the use of the Settlement 
Officer, Peshiiwar, and to scale 14 inch = 1 mile for the 
Officer Commanding, " A "  Company for compiling the 
latest frontier boundary on one-inch sheets. 

( b )  Area extraction .- 
During October and November 1926 first-class traverser 

Lorind Chand with 7 men extracted the areas of 30 
villages in the Swsbi tahsil by planimeter and graphi- 
cally. 

(c) Plotting.- 

In the middle of Xorember the replotting of the Xowshera 
tahsil on superior nlusdvis was taken up on the scnle 24 
inches to  a mile at  the speciiil request of the Settleu~ent 

Officer Peshiiwnr. The area comprised 702 square luiles 
includi~lg 164 villiiges. Two sections-one untler Mr. 
Mo11ab:tt La1 Kohli, and the other under Babu Lorind 
Chand-were forined with 11 drnitsll~en in each section. 
This work WAS completed by the end of January 1927. 

On the coillpletioil of tlle Sow\.slle~.;l replotting the plotting 
of the I'csh%w:tr ttrl~sil on 24 ilich scale, ;HI area of 422 
squ:lre ~iiile!: inclndiilg 277 vill;iges, was co~iiiileirced by 
Mr. Mollt~h:it T,nl l<oIili's scctiali, :ttirl coiltiiil~e~r (luring 
the rest of the ticld sc.usoii; the other section \v:rs dis- 
banded. 
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( d )  Compututions.- 
First-class computer Jot i  Sarup supervised the computations 

with the help of 16 co~nputers and proved all the current 
season's work during the field ReaRon. Besides the 

normal work, the conversion of rectangular co-ordinates 
into spherical values of the permanent points was started. 

85. Miscellaneous.-Duplicate traces for the Settlement O5cer 

Peshiiwar were made of four-inch Indus congregated maps from Attock 
bridge to  the end of Peshiiwar-Hazt~ril district boundary, showing river 
detail and boundaries as prepared during the last and present settle- 
ments; traces were prepared in duplicate of the four-inch reductions of 
the frontier boundary (tcchsils Charsadda, Mardiin, and Swabi) with com- 
piled detail and village boundaries from the four-inch patzunris' indexes, 

and of the quarter-inch index maps of the Swjbi, Xowshera and Peshawar 
tuhstls showing assessment circles and necessary detail. 

88. Recess c1uties.-During recess the 24-inch plotting and drawing 

of quarter-inch triangulation and traverse charts were done by Mr. Moha- 

bat La1 Kohli with 9 draftsmen. 
The area extraction of 34 villages, containing 80 square miles of the 

Swabi tahsil was carried by Mr. Dalip Singh Gandhi with 7 computers. 
The computation section consisting of 14 men was looked after by 

the O5cer in charge with the help of two senior computers. The 
rectangular co-ordinates of all the pukkcb points laic1 out in the whole of 
the Peshiiwar and Peshiiwar clistricts during the last four seasons, number 

ing over 3,000 were converted into spherical values; the computation 
records of a11 the work done during the current season were completed. 

Several villages of the Dera Ismail Khan district were compiled on 

the scale 4 inches = 1 niile nncl their areas extractecl with a view to com- 
paring the same with those worked out a t  the last settlenient, in order to 

ascertain the standarcl of accuracy of the existing settlement maps and 
whether they were fit to be utilized in the coming settlement. 

87. In  September 1927 a surveyor was deputed to survey an area 
of 27,200 square yards on the sc:~le of 1 inch=20 feet with contours at  

an interval of 5 feet, in Si~nnwi~r near Kasauli Hill, for the Garrison 
Engineer, Simln  hill^. The Survey was (lone under the supemision of 
the Garrison Engineer and the total cost waA met by him. 
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Lt.-Col. El. H. l'hillin~ore, D.S.O., R.E., l o  20-12-21;. 

DIRECTOR: - 
,, I,. L'. Thuillicr, I .A . ,  fl.orn 21-19-26. 

88. Summary . -The  units administered by the Central Circle 

were Nos. 1, 5 and 22 Pa.rties, Jhiinsi and Bhopll Survey Detachments 
and No. 3 Drawing Office. 

The Bhopll Survey Deta.chment was tra.nsferred from t,he sdminis- 

trative control of the Director, Geodetic Branch to that of Director 
Centra,l Circle on 1st April 1927. 

The officer in charge of No. 5 Party in addition to his normi11 duties, 

continued to act us Assistilnt Director of Surveys, Central Provinces, 
and administered the revenue, town a,nd other surveys of that Province. 

89. Training.--At tlie comnlencelnent of the year 22 ~ u p i l s  and 

2 ~oldier-surveyors were under training. Of these pupils 6 were 

promoted to the unclassified list iind the remainder are making satis- 
factory progress. The two soldier- surveyor,^ couipleted their first period 
of tra,ining in April and ha.ve been recolllinended for a second period 

of training. 
Two soldier-surveyors under training were transferred to the 

Central Circle from the Frontier Circle in May 1927.  

90. The ,field work of pitrties and detachment WLLS as follows :- 
No 1 Purty.-Topography on the scales of 2 inches and 1 inch = 1 

mile in sheets 64M and 73A.  Traversing of Benares City 
for large-scale survey. 

No. 5 ]'arty.-Topography on scale 1 inch= 1 inile in sheet 55 P. 
No. 22 Party.-Traverse and compilation of settlement ~ ) ~ t ~ s i u i . s  

in Lyitllpur, Montgouiery and Sekhiipur;~ districts. Demr~r- 
cation of LL part of the houndi~ry between Ijeril Gh,?zi Khsn 

district and Eahawalpur State. Eight-inch survey of 11 por- 
tion of the Upper 138ri Dosb Cani11 i1re;l. 

Jhiivzsi Szcrvey Detuch.?)~c?, t.-Topogr~~phy on scale 1 inch = 1 
mile in sheets 5 4 0  and P. 

No. 1 Party. 
Olh'rcr. i r r  /Ilrnr~qc.-.\lnjor R .  Foster, I..i. 

91. C&mernl~.-Thc I I S  tr;~nsferred fro111 the. IVnitetl  
Provinces to take up specii~l topographici~l snrve)- on thc? ec;lle of 
2 inches = 1 inile for t,he J-Eihiir i~ntl Orissn ( ;n\ ,er~r~l~el l t  ill P;llslllnu 
and Hlnchi districts in sl~eetr; ( i4 JI ;1nd 7 : :  A .  At the s;\nle tilllr the 

sheettr in which thie ;11.ui1 fi~lls were survej.ed to i~ii~rgill 1111 S C ; ~ ] ~  

of 1 inch = 1 mile. 
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At the request of the United Provinces Government preliminary 

traverse of Benares City Municipal Area was carried out with a view 
to conlpleting a detailed survey on a large scale of that City. 

The tield headquarters of the party were i ~ t  Daltongan,j, Palsmau 
district. 

92. Person?~el.-Two Cl~iss I1 officers were added to  the strength 
of the pi~rty,  two U. S. S. officers were transferred and one joined. 

Owing to  the difficult nature of the country to  be surveyed, 8 pupil 
surveyors were transferred and seven more qu;~lified surveyors joined, 

and 6 traversers and 4 colnputers joined for Benares City work. Two 
surveyors were transferred to  transfrontier work. The field strength of 
the party numbered 5 Class I1 officers, 1 Upper Subordinate Service 
officer and 44 Lower Subordinates, distributed as under :- 

Mr. A. bl. Talilti, L.C.E. (Class 11), C(un27 (I) ,  10 surveyors. 
Major C. H .  Treshi~m, V.D. (Class I I ) ,  C ' ( L ) ? L ~  (g) ,  11 surveyors, 

increased later to  14 surveyors. 
Dlr. H. T. Hughes, (Class 11), Cum21 (4, 9 surveyors. 

Rlr. R. N. Hastir, (U. S. S.), C'nmp (4), Mr. S. R. Gupta, B.A. 
(Class 11, under training), 6 traversers and 4 computers. 

Dlr. R1. N. A. Hashmi, (Class 11) and Surveyor Sardar Khan 

(L. S. S.) were employed on triangulation. 
93. Arecis sr6rveyetl.--An irreil of 1,053 square ~niles was surveyed 

on the scale of 2 inches = 1 mile in sheets 64 fil ilnd 7:) A in Paliimau 
and Ranchi districts (Eihiir and Orissa) inclucling an area of 239.6 square 

miles of Government forest;  :in urea of 6!):I square niiles on the scale 
of 1 inch = 1 mile was surveyed in sheet SO. 73 A, in H a z a r i b ~ ~ h ,  

Palgmau and RBnchi districts and Surguqja State (C. P.). An area of 2,186 
squi~re miles wiis triangulated in i~~lvance in sheets 72 D and 73 A. 

94. Topoyrr~phicc~L surveys.-- 
C'nmy, (1) under Mr. A. M. Ti~loti, L.C.E., surveyed 246.7 square 

miles on the scale of 2 inches = 1 mile in Paliimau district and 447.6 
square miles on the wale 1 inch - 1 niile in Huxiiribagh, Palamau and 

Ranchi districts. 
f:cintp ( 2 )  under Major C. H. Tresham, V.I>., surveyed ,527.1 square 

milen on the ~ c ; ~ l e  of 2 inches = 1 mile ancl 181.4 square miles on the 
scale of I inch = 1 mile in Palanlau district. 

Cas,,p (3') under Mr. H. T .  Hughes, surveyed 279.2 square miles on 
the hcale of 2 inches = 1 ~rlile in Paliimnu and Riinchi districts and 64 

square miles on the scale of 1 inch - 1 mile in Paliimau district and 

Surp , ja  State (C. Y.). 
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The country in the area surveyed on the two-inch scale consists of 

irregular riinges of dcnse forest-cli~d hills, rising between 3,000 a.nd 4,000 
feet above seil. level. Open spa,ces are small a.nd scattered, and com- 

munications, other than ;L Sew fair roads, are only jungle paths. Along 

the boundary between Paliimi~u and ltiinchi districts rise the ghats lead- 
ing up to  the Chota Niigpur plateau. These are steep and jungle-clad 
and impi1,ssable in Inany places. The work of the surveyors was con- 
siderably hampered by the presence of tigers, many of them man-eaters, 
which accounted for 12 of the local inhabitantti during the period survey 
work was in progress. The country surveyed on the one-inch scale was 
less hilly and jungle-covered. 

95. l'r~ia?zgulntio?z.-Trit~~ngulation was carried out in the south- 
eastern half of 7:: A and one sheet of 7 3  Dl in Haziiribiigh, Paliimuu and 
RBnchi districts and a small area of Jashpur and Surgqjii States. Con- 
nection was made to  the Cnlcutta Longitudinal Seriee. 

96. Spmiitcl surveys.-Cunzp ( 4 )  under Mr. R. N. Hastir completed 
the traverse of Benares City bIunicipa1 Area a s  a preliminary to taking 
up a detail survey of the City. 226 linear miles of traverse were carried 
out 7,016 stations were fixed. The work was very difficult and 
arduous owing to the vast crowcls, chiefly pilgrims, who blocked the 
streets and lanes. 'rraversers were coulpelled in certain localities t o  
work at night. Traverses were run through every lane ; ~ n d  principal 
bye-lane. Through the good work of the police, uncler the orders of the 
Dietrict Magistrate, and the tact of the officer in cllarge, the work was 
completed without any,dispute or difficulty arising. 

At the request of the Deputy Conimissioner, Fyzlbiid (U.  P.), 
Mr. H. T. Hughes demarcated a disputed bound:wy between 9 revenue 
plots in village Bareta in the Suburbs of Ajodhyii City. 

97. Recess cluties.--The ftrir mapping on the two-inch and one- 
and-s-half-inch scaleti of the field work was divided into three sections 
under h.Jr. A. hl. Tali~ti, M;?JO~ c. H. Tres11alu and Rlr. H. T. Hughes 
respectively and was all colnpletetl (luring the year. 

The two-inch iuapping Wt18 draw11 for publication in black and 
brown only. 

Mr. M. N. A. Hashnli and Surveyor Sardar K ~ ; L I I  carried out the 
computation of their own triangulirtion. 

Mr. K, N. Hitstir was in charge of the conlpntntions of the Bellares 
City traverse. 

No. 5 Party. 

98. Gencrn1.-This party co~ltinued surveys on the scnle of 1 inch 
= 1 mile in the Central Provinces in sheets 55 P and 64 C. The field 
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headquarters were again situated a t  Nagpur in order to  keep in touch 

with the Settlement Commissioner, Central Provinces, the officer in 

charge of the party being illso Assistant Director of Surveys, Central 

Provinces. 

99. Perso~lne1.-The fieltl strength o l  the p i~r ty  nulrlbered 1 Class 

11, 3 Upper Subordinate Service officers and about 20 Lower Subordi- 
nates distributed as under :- 

Mr. J. H. Johnson (Clkiss II), Cc~mp (I), 10  surveyors. 
Mr. Shadi La1 Dube (U. S. S.), Cccmp (a), 3 surveyors and 3 pupils. 

Mr. Nur Muhammad (U. S. S.), Ctcmp (3 ) ,  1 surveyor and 3 pupils. 

Mr. J. R. Chibbar (U .  8. S.) awl traverser Raghubir Prasad (L. S. S.) 
were employed on triangul ii t '  1011. 

100. Areas survepetl.--An area of :I,OCiO; scluilre miles was surveyed 
on the scale of 1 inch -= 1 mile in .55 P in the Sagpur,  Chiinda and 

Wardhii districts; o f  this 2,163 scluare iiiiles ~ ~ 1 s  origin;tl and 901 square 

miles supplementary survey, the latter being government forest, for 

which 4 inches = 1 mile maps exist. An area of 2,220 square miles 

was triangulated in advance in 64 C for surveys in 1927-28. 

101. Topogrccphicccl surveys.- 
Camp ( I )  under Mr. J. H. Johnson with hei~cl(lunrters at ChBnda, 

surveyed 1,674 square miles on the scale of 1 inch = 1 rnile in C h ~ n d a  

district. 

Camp ($2) under Mr. Shadi La1 Dube, with headqui~rters a t  Urnrer, 
surveyed 834 square iniles on the scalt: of 1 inch = 1 mile in the X8gpur 

and Chiinda districts. 

Camp (3) under Mr. Nur Muhi~mmnd, with headquarters a t  Kora, 
surveyed ,358 square miles on the scale of 1 inch = 1 mile in the Wardha 

and Chanda districts. 

The country surveyed, with the exception of a srnall open area in 
the north, is very heavily wooded, with large expiinsea of Government 
and rniilguz6ri forests, which necessitated the use of rope chains. 
Reductions of the 4 inch = 1 mile Forest Survey maps were found 
to  be very accurate and only needed rerifici~tion of cletail on the ground. 
Forest boundaries were however in parts considerably aff'ected by the 
creation of large rcheervoirs for irrigiition canule, particularly in the case 
of the Asola Tank about 10 square iniles in ;Ireit. The clirnilte on the 

whole w ; i ~  temperate, no extremes of cc~ld or heat, except during the 

latter half of March, being experienced. 
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1 0 2 .  Y'&ngulc~t;on.-A~l area of 2,320 Rqucrre miles was triangu- 

ated by Mr. J. R. Chibbnr and traverser Rughubir Prirsird in 64 C in the 
BBlaghBt, Bhantlsrs and Drug distl.ict,s :~nd  the Ch~iilthndiin, Kawi~rclhS, 
Khairiigkrrh and Niindgaon Feudatory States. Progress w n ~  much de1;~yed 

by dense forest, grass fires, haze and refractory ir~eniale and the triangu1;~- 

tion was not completed till after the p~rrty had left for recess quarters. 

103. Recess tbut,ies.-Mr. J. H. Johnson w ; i ~  plncecl in charge of 

the fair-mapping of the pi~rty,  and was assisted by Mr. Shadi Li11 Dube. 

. The services of Mr. F. B. Kitchen were later lent to the pnrty by 

No. 8 Drawing Office to take ovvr part of the fair mapping. Mr. Nur 

Muhammad, Mr. J. R. Cllibbar and traverser Raghubir Praflad were 
responsible for the co~llputatio~ls of the tri:~ngulation. 

104. Miscel1~~neous.-Owing to the very unhealthy nature of the 
country, cultivable areas liacl decreased in inany localities, but an effort 
is now being made by the Local Goverl~i~ient to  colonise i t  by the 
creation of large reservoirs. 

No. 2 2  (Riverain) Party. 
0,jih'ccr 1 1 ~  Cl~arye.-Jl r .  Dl~aui Rmn Verma, R.S. 

105. General.--This pnrty works chiefly for the Punjab Govern- 

ment but undertakes special survey8 for other Government Departments 
and Municipalities who pay for the work. 'l'he pi~rty's progrsn~nre for  
the year consisteel in (i), tritversing the riveri~in estates along the RSvi 
river and laying down base-lines in sheets 44/B, E and F and plotting 
and compiling settlen~ent ? ) L ~ C S C L V ~ S  for csclil~tral eurveys by the Settlenlent 
Department of the Punji~h Government; (ii), delnarcittion of a part of 
the Punjab-B:~hSw:tlpur boundary, in dispute, lying in sheet 39 L, for  
the Punjab Govel*n~uent and Buhiiwalpur Ilurbar ; (iii), Upper Bar- noab  
Canal Survey on settle 8 inches = 1 mile in t,he Punjab llnd K:rshuiir State, 
in sheet 43 P, for the Irrigation Dcpnrtment of the Puntjab Government. 

The headqui~rters of the party retllainetl i ~ t  Lahore throughout the 

year as usual. 
106. Pe~son?tel.-Owing to the curtaillnent of the riverain pro- 

gramme the strength of the party was considerably reduced. The party 
consisted of 4 Uppor Suborclinates and about 65 T,ower Subordin;,te 

officers distributed as under :- 
Mr. Janlna Prasad, R.S. (U. S. S.), Ca~np (I), 22 traversers. 
Babu Roda Ram (L. S. S.), Cantp (g), 13 traversers. 
Babu Harnam Sin@ (L. S. S.), Ctcntp ((3),  2 traversers and 

4 eurveyors, 
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Mr. Badlu Ram (U. S. S.) and Babu Jnlaluddin (L. S. S.), with 
16 computers and 15 dri~itsmen under them respectively, 
supervised the computing and plotting sections a t  head- 
quarters. 

During the year 2 trnversers ant1 4 surveyors were trilnsferred and 
3 traversers were discharged. 

107. Areas surveyetl.-(a) 14.1 square miles of original survey were 
completed on scde 8 inches = 1 mile of the Upper Biiri Doiib Ci~nal 
Head-works in Kashmir State and Gurdiispur district and Chakki Khad 
Diversion Works in Gurdiispur ancl Kiingra districts in sheet 43 P. 

(b). The area covered by minor traverse for riverain siirveys 
in Lyallpur and b1ontgomery districts in sheets 44/B, E and F was 
250 square miles. 

(c). The area covered by main and minor traverses to  form basis 
for the Upper Bsri noab Canal Smvey on scale 8 inches = 1 mile in 
sheet 43 P was 15.6  square miles. 

108. Plotting Section.-During the field season the plottir~g section 
under Babu Jalaluddin plotted traverse chdndds on rnusiivis and compiled 
boundary musdvis for cadastral surveys by the Settlement Department. 
The section also prepared four-inch compilation sheets of the riverain area 
traversed. 

109. Computing Section.-During the field season the section under 
Mr. Badlu Ram was en~ployed on traverse computations appertaining to 
the work of the season. The computations were done p u r i  passu and 
the rectangular co-ordinates of the traverse stations were gradually sup- 
plied to the plotting section for plotting musnvis. 

110. Riveruin surveys.--Camps (I) & (9) carried out rniuor tra- 

versing of the riverain estates along the lliivi river in Lyallpur and 
Jlontgomery districts for cadastral surveys by the Settlement Depart- 
ment. This was based on main circuits run in previous seasons. Village 
boundaries were traversed and the areas within them were covered 
with a traverse network to provide poitlts to facilitate internal mea,sure- 

ment by the p a t w ~ r i .  
The kil~banrl, i  boundaries of the villages brought under the kilii- 

bandi system in Montgomery district were specially surveyed by theo- 
dolite traverse, offsets by optical square. 

Base-lines were laid out about 1 mile apart beyond the flood line on 
both ~.idos of the Rlvi river in Lyallpur, Montgomery and Shekhiipura 
districts and demarcated with permanent mark-stones to serve as bases 
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for future survey and demarcation of boundaries and fields i n  the bed of 
the river. 

24-inch nzusdvis of the kil6bantl.i villages were reduced by penta- 
graph to the scale 4 inclies - 1 lrlile for compilation of Icilnbantli 

boundaries. 
All the traverse stations marked during the field season were plotted 

on four-inch sheets. 

The country covered by traverse operations was for the most pqrt 

densely wooded and involved heavy line-clearing. There was scarcity 

of labour iu the Indus and Rsvi riverain tracts and much of this work 

&id to  be done by khalasis. 

Plotted and boundary ntus6vis (settlement mapping sheets) of 
hsh twdr  and kildbantii villages on the scale of 112640 and traces of four- 

inch plot sheets were supplied to the Officer in charge, Bemapping and 
Revision of Records of Rights of the Riivi Riverain Area, Montgomery. 

1 11. l'unjab-Bahdwcclpur Boundary demu~cat ion.  - (b y Cump 9). 

This was undertaken for the Punjah Government and Bahiiwalpur 
Durbiir. I t  consisted of the demarcation of the boundary between 
mauzas Kacha Drigh (Dera GhSzi Khgn district) and Bet Wiighwar 
(Muzaffargarh district) on one side and ?nuuztis Mehriin Samuka and 
PhorBn (Bahiiwalpur State) on the other side, ;it the junction of the 
Indus and Panjnad rivers in sheet 39 L. 

For this purpose theodolite and chain traverse was carried out, 
connecting wit11 the base-lines laid out in the field season 1918-19. 

In  the course of tlemiirci~tion 5 boundary marks were destroyed by 
a revenue official of l3ahiw;~lpur State. They hacl to be relaid. 

The length of the boundary demarcated was 7..5 linear miles. 
Boundary plots were prepi~red on nzws6vis on 24-inch sc:~le and  upp plied 
to the Deputy Coinlnissioner, Dera Ghiizi Khiin. 

112. Upper B ~ r i  Dodb Canal suruey.-This was undertaken for 
the Executive Engineer, blndhopur Division, Upper Biiri Doiib Canal. I t  
consisted of a plane-table survey on the eight-inch scale of the Ravi river 
with the Canal Head-works in Gurdiispur district and Kashmir State, 
of the Chakki Khad with it8 Iliversion M'orks in Gurdaspur and K ~ n p a  
districts, and of a narrow strip of populated and cultivated country 
along their banks in sheet 43 P. 

Main and minor traverses were carried out to provide points for the 
plane-tablers. The traverse was computed pa?% passu a t  the party head- 
quarters. 
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Connection was made with one principal station and one minor 
station of the North West Himiililya Series and with base-lines laid out 

in season 1915-16. 
The provincial boundary lying ill the bed of the B ~ v i  river and a 

district boundary on the Chakki Khad were compiled on scale 8 inches 
= 1 mile from the settlement nzzcsiivia of the area surveyed and incorpo- 

.ions. rated in the plane-table sect' 

Names and other information of Irrigation interest, supplied by the 
Esecutive Engineer, were typed on the original plane-table sections in 
ofice. The typed plane-table sections were sent in for reproduction in 
blue by photozincography. He was supplied with 8 sets of blue prints 
of the plane-table sections for annu:tl revi~ionary survey and 2 sets 
coloured by hand for reference. 

A synopsis of the rectangular co-ordinates of the Irrigation Survey 
pillars, which were specially surveyed by theodolite traverse, was sup- 
plied for future use. 

The entire cost of the work was debited to  the Irrigation Department. 

113. Recess duties.-(a) The compiling and plotting section under 
Babu Jalaluddin compiled settlement mustivis in advance of the next 
season's work and prepared rough tielcl traverse charts for the use of 
traversers in the nest  field season. 

( h )  The computing section, under Mr. Eadlu Ram till the end of 
April, and subsecluently under Mr. Jamna Prasad, R.S., completed all 
traverse computations of the year's work. 

(c) The traverse chart section under Mr. Jamna Prasad, R.S., 
prepared manuscript traverse charts for degree sheets 3810 and P ;  
43/C, Dl G, H and P, 52/D and .53/F. 

( t l )  Bahu Hnrnam Singh was in charge of the fair mapping of 
Muttra Nciz~il  Lancl survey on 64-inch scale ancl the Pun-jab-U.P. 

boundary survey on the scale of 4 inches - 1 mile of the last year. 
2 large ~ h e e t s  of the former :bnd 4 lirrge sheets of the latter were fair 

drawn for reprorlnction by the Vandyke process. The other 4 sheets of 
the l~rtter will remriin incomplete, pending the colnpletion of derna,rcation. 
of two  ~ect ions of the inter-provincial bonntl;lry falling in them, regard- 
ing which order8 of the Loci~l Government are awaited. 

~hans i  Survey Detachment. 
J Mr. P. A .  1'. Kenny. 0. H.E; . ,  from 7-12-26 to  16-3-27. 

f)&vr i n  f ' /~rtr!qr, .  -- 
1 l l r .  .I. ( 1 .  ('. 1,enrn. From 1-1  0.26 t.o 6-12-26, nnd from 17-3-27 

114. CI~nerr11.-  -This cletachrnent was errlployed on 1 inch - 1 mile 

nnrvey in sheeta 54 O nnrl P, in the Iinited ProvinceR and Central India, 
with Held hee~ldlnnrtern r t  Nowgong, (hnt ra l  India. 
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115. Personnel.-The field strength of the detachment consieted of 
-2 Class I1 officers, 2 Upper Subordinate Service officers and 32 Lower 
Subordinate officers, distributed as under :- 

Mr. J. C. C. Lears (Class II), Cccn~p (I), 9 surveyore. 
Mr. 0 .  11. Jackson (Class 11), CCC~ILP (a), !I surveyors and 1 pupil. 
Mr. Si~jaw'~1 Khan (U. S. S.), Ctcmnp (3A) ,  4 surveyors and 1 pupil. 

Mr. ,lag-annath (U. S. S.), C U I ) ~ ~  (3'B), 6 surveyors ancl 2 pupile. 

116. Arects surveyetl.-The detachment surveyed a total area of 

2,970 square miles on the scale of I inch = 1 mile, of which 1,078 square 

consisted of original survey in sheets 54 0 and P, mi~inly in the 
Jhansi and Hnmirpur districts of the United Provinces, in Nowgong in 
the Bundelkhand Agency and in the Orchha, Charkhiiri a11d Chhatarpur 
States of Central India. The remainder consisted of 1,892 square miles 

of resurvey in the north half of shcet 5 4  P, covering parts of the States 
of Orchha, Bijawar, ('hilrkhari and ChhatiLrpur of Central India. 

A total area of ,588 squikre miles of supplementary triangulation was 

executed in sheet 54 0. 
117. To2)ogrcqhical S Z L T U ~  ys.- 

Camp ( I ) ,  under Mr. J. C. C. Lears, carried out original survey and 
resurvey in an area of 961 square iniles in sheet 54 P. Mr. Sajawal Khan 
was in charge of this Camp a t  the beginning of the field season and 
Mr. Jagannath at  the end, for short periotls, during which Mr. Learv 

held charge of the detachment. 
Camp (2) ,  under Mr. 0 D. Jackson, coruplsted 2,081 scluirre rniles of 

resurvey in sheet 54 P. 
Cccmp (3) was in charge of Mr. Jugi~nnath ~vhen the tield season 

commenced, but early in 1)ecember thib Ci~mp ~virs sublivided into tlro 

sections, (3A)  and (3B).  Mr. Snjiiwal Iihan \\-CIS placed in c l l :~~ge  nE the 
former which surveyed an area of 3.59 squ'lre iniles O F  origill;ll sllrvey i n  
54 0, and Caulp ( . I l l )  uncler Mr. J ;~gunnvtl~ cnmpIete,l s,lu;\re luiles 
of original survey in sheets 5.1 O nn,l P 

Of the 3'2 surveyors in the t le t i~c l l l~ le~~t  Ili 1i:\d heell tenlporarily 

transferred to it for tr:~inii~g. Three of the reln;1illillg sllr\-pyors lv\-tre 
employod ;IS iri.rtructors for 2 1~01lths at the t)eginniuc of the tielfl ~ e : ~ ~ o l I ,  

and three others ,joined the tlet:rclllne~lt in the ~nid<lle ,T;lllrlilry frc>lll 
r y  No. 22 Party. l l ~ e s e  s p e ~ i i ~ l  rircn~nst;~uces ;rccouut for tile c w ~ p l \ ~ ~ l t i \ ( j l ~ -  

snlall out-turu for tlre s e ; ~ ~ o n  
The tl-iangulation data for tt~t- north h.ll'r of 54 P \vss extracted fl-oll, 

tilt3 Chii1.t of tlliN ,l~gl '( ' t~ '11e~t pr~l,lisl~eri ill 1 !, 14. 1 )itticlll t!. ,,\- 
perieuced here wit11 i l l 1  the inte~.st~ctecl poi~rts, \\-llicIl ~vcre ; I t  v;rl.i:r,,ce 
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with their plotted positions. A reference to the computation volurnes 
showed that the values of these points hacl apparently not been com- 
puted, and it is surmised that their spherical values on the chart had 
been obtained roughly only, from paper measurements. 

1 18. Trinngulnt ion.-Triangulation for supplementary points was 
carried out in sheet .54 0 by Mr. Jagannath, over an area of 538 square 
miles, covering parts of the districts of Jhiinsi and Hamirpur of the U. P. 

119. Speciul sr~~ceys.-In the B ~ n d a  and Jhiinsi Forest Divisions 
OF the Eastern Forest Circle, U. P., an area of 10 square miles of reservecl 
forests was surveyed on the 1 inch = 1 mile ~ c a l e  during the season. 

120. Miscel1ccneoiis.-A place of great public importance and 
archaeological interest in the Chhatarpur State is the magnificient 
series of Briihnlinical and Jaiu tenlples known as the Khajriiho temples, 
named after the ancient town of Khnjraho near which they stand. 
Their collstruction has been assigned to  dates bet.ween the 9th and 11th 
centuries. Built of sandstorle and gneiss, the carvings on some are 
exquisite and exceedingly rich t ~ n d  cover e\,ery inch of available space. 
The epigraphical records contained in them are of great historical 
interest. There is an annual religious fair held at  the temples during 
March, which is attended by pilgrims from all parts of India. 

12 1. Recess duties.--The fair-mapping of the field work was divided 

into two sections. Mr. 0. D. Jackson, with Mr. Sajawal Khan to assist 

him, was placed in charge of one, and Mr. Jagannath, assisted by 
eurveyor Ram Saran was responsible for the other. The mapping of 

all field work was cornpletecl during the year. 
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122. S u m m a r y . - T h e  units administered by the Southern Circle 

during the year were Nos. 6, 7 and X Parties and S o .  4 Drawing Ofice. 
123. T~aini9zy.-Twenty-one pupil surveyors were attached to 

KO. 7 Party during the field season and X new pupils were entertained 

in receee 1927. 

124. ?'he Jield toorlc of Parties wit6 ils follows : -- 

No. 6 Party.-Topography on tlle scale 1 inch = 1 mile in sheets 
56 I, M ,  N and 47 M. Revision of the three-inch map of 

Secunderiibiid and Kolaruii~; guide maps of the Ellora and 
Ajanta Caves. 

Xo. 7 Pu~ty.--Topography on the scale 1 inch = 1 rnile in sheets 

57 A, E and F. Sixteen-inch speciirl surveys of estates in 

eheet 48 0. 
S o .  8 Pa~ty.-Topography on the scale 1 inch = 1 rnile in sheet 

58 E. Four-inch foreet srirveys in slleet 46 H ancl sixteen- 

inch surveys of estates in sheets -58 B and C. 

No. 6 Party. 

Major R. S. Wauchope, O.B.E.. I . A . ,  froni 12-11-26, 
OJicer in  charge,.- 

Mr. E. A. JIeyer to  11-11-26. 

125. General.-The party carried out topogri~phical surveys in 

the Central Provinces and Hyderabiid State on the scale of 1 inch = 1 
mile and also demarcated areas of mineral concessions. The Staff' of 
the Secunderiibad Area and the Poona District ilsked for certuin special 
compilations of maps to he done, which 1-cquired revision of half-inch 

work on the scale of 1 inch = 1 mile. 
The tield heiidquirrters of the party were irt Peddapalli till the 10th 

February 1927 wlren they 11:rd to be close~l owing to scirrcitg of water, 
which wae ubnormal this yeirr; they were reopeued at Secunderibid 

from the 13th February 192'7. 
126. Persown.el.-The tield streugth of the ptlrty uuulbererl 3 Class 

I1 ofticers, 4 Upper Subordin;rte ofIic~rs nnd :I(; Lower di~bordinate 

officers, dietributed as under: . -  

Major R. S. CVnuchope. 0 . B  E., I . A . .  ('ccny) ( 3 ) .  5 burveyorR. 
Mr. E. A. Meyer (Cl;~as 11,. with :~*sisti~uct\ of Mr. Jluhsurmad 

Abdul AZ~III,  1.U S.M. (U. S. h.;, ( ' t o ~ t p  ( I ) ,  9 8urveyors. 
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Mr. E. N. Nntesan, E.A. (Class 11), with aseistance of Mr. J. A. 
Cabral ( U .  S. S ), C'nnq) ( 2 ) ,  1 U. 8. S. officer and 9 
surveyors. 

Mr. C. P. E. Davenport (Class 11), C(v~np (3)' 9 surveyors. 

127, Ayeus surve!/etl.-This party completed an area of 3,839 square 
miles of original and 2:39 scjunre ~lriles of revision survey on the ac;rle of 
1 inch = 1 mile in Chanda district of the Central Provinces (sheet 56 M )  

and the Adilabiid and liarimnilg:.,lr tlistricts of H y d e r ~ b a d  Stilte (sheets 
56 N and I). I t  also carried out 1,007 square uriles of revision 

survey on the scale of 1 iuclr = 1 niile round Aurangabad (sheet 47 M) 

for the miiiti~ry authorities and 45 scluare miles of revision survey 
on the scale of 3 inches = 1 mile of the Secunderibiid and Hnliirurr~ 

military map. 

128. Tol)ogrcfipl~icc~1 surv~?ls.-C(c?)zp (I),  under Mr. E. A. Meyer, 

carried out 1 inch -- 1 mile original survey in sheet 56Bl 'S.W. l'he 
adoption of this scale instead of the half-inch for the whole area is due 

t o  the fact that  it contains large ureas of forests which will eventually 
be produced for H. E. H. tlie ?Jiziirn's Forest Department on the scale 
of 2 inches = 1 mile. I t  has been found more satisfactory in such 
circunlstances t o  survey the whole of the sheet on the larger scale 

than to  have frequent changes of scale froin one-inch to half-inch. 
Camp (2)'  under 111.. E. N. Ntrtesiln. B.A.. carried out work in the 

south of Chinda, of the same clase and scale as that carried out by Camp 
( I ) ,  including a certain amount of revision work reduced from the four- 

inch forest survey. 
Camp (.3), under Mr. C. P. E. Llavenport did similar work to Camp 

KO. 2 in the Adi labd  district. 
Camp (4 ) ,  directly under the Officer in charge of the party, under- 

took various items vit., surveys for special guide maps of Ellora and 

Ajanta on the large scale of 1 inch = 250 feet (thie scale was chiefly 
in order to  coincide with the scale adopted by James Burgess 

in the surveys of the interior of the cirves); revision survey for the 

military authorities. ~ L I I ~  derilarcation of boundaries for mineral con- 
,l ion or  resection. ces8ions by fixing points either by triangul t '  

There was a certain amount of deliry in surveyors getting actually 
to their area6 owing to ditficulties iu con~u~unications ant1 the long march 
from Peddapal]i, which was in some cases as much as six dityv' journey. 

129. Miecellun,eoue --Segotintionu awe being carried out with 
H. E. H. the Nixarn's Government. anti are proceeili~~g favourably, with 

to this party taking over certain traverse work for them. 
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Ill cert;lill areas weht of Asiflibt~d 1n;lny vill;1ge3 recorded on the 

old cqutlrter-incll sheets h ;~ve  now been evacuated ancl on investigation 

it  wi~s  found that this chiefly hapl,ened during the influenx:~ epiclen~ic of 

1918-21 when villnges, of which the huts only consi~ted of grnm :md 
banlboo, were either wiped out or 111oved to other i11h:~l)iteil  site^. In 

the co~lntry between Adiliibhd ; ~ n d  RAjura ill the time of the old Gond 
kingdo111 of Mlinikgarh there n ~ u s t  have 1)een quite n considerable 
populntion where now the country is very spilrsely populaterl. 'l'here 
;Lre many reulains of old Jain buildings i~ncl l'ortitied villages. Stone 

circle burials, ;IR found in many other parts of the s t ; ~ t r ,  were not 
located except 15 miles north-west of Peddap;~lli where there is one 

large cemetery. 
130. Recess duti~s.-nuring recess Me~s r s  Natesan, Davenport and 

and Muhd. Abdul Azi~n have beer] chiefly responsible for the fair mapping, 

and have been assisted by Messrs Cabral and Muthsnna. 
Mr. Meyer was early transferred to  No. 8 Party of which he took 

charge. 
It is expected that the fair sheets   ill be completed before the 

party takes the field. 
12 two-inch special forest maps for H. E. H. the Nizam's Govern- 

ment have been (drawn in the party. 

No. 7 Party. 

Major H .  '1'. hlorshead, D.S.O.,  H.E., to 8-11-26. 
hIr. S. S. McA'Fee Fielding from 9- 11-26 to  30-6.27. 

., V.  H'. Xlorto~i froni 1-7-27. 

13 1. Ge~7erccl.-The party was etilployed on topograpl~ical surveys 
on the scale of 1 inch =- 1 mile in RIadri~s. Jladras States, Hyderiibld 
and Mysore (sl~eets 5 7  A, E mtl F) ;  ;11so on special survey of ten and 
coffee estates in Mysore, on the scille of 16 inches =- 1 mile, in sheet 
48 0. The fielql headclui~rters of t11c party renl;~int~cl a t  Bangi~lore. 

132. I'ersonno1.-The field strength of the party nu~nbered 1 
Class I1 Oficer. 4 Upper Subardinate Service Otlicers, and 36 Lower 
Subordinates tlifitributed as under :- 

Mr. V .  W. Morton (Class 11). (,'amp ( I ) ,  i surveyors a ~ ~ d  5 p~~p i l s .  

Mr. K. (3. X:lndanna ( U .  S. S.), ("cc?nl) (I?). 1 U. S. S. officer, 
5 surveyors and 4 pupils. 

Mr. Abdul Ghafur ( U .  S. S.), assisted by surveyor C:hulam Rnsul 

Khan (Instructor), Camp (S), 12 pupils. 
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Three surveyors were elnployed ou the sixteen-inch surveys of tea 

and coffee estates and were directly under the supervision of the 

Officer in Charge. 
During the field season one U. S. S. officer was transferred to 

No. 8 party,-one surveyor to the N e p ~ l  Survey Detachment and one 

surveyor to  foreign service connected with the Turco-'Iraq Boundary 

Delimitation Commission. 

133. Areas srcrveyetl.-4.970 square rniles of original survey on 
the scale of 1 inch = 1 mile were carried out in Anantapur, Bellary 
and Kurnool districts of Madras. Sandiir State of Jladras States, 

Raichiir clistricl of Hyderiibiid State, and Chitaldrug and Tumkiir dis- 

tricts of Mysore State. in sheets 37 A. E and F. Also 4,178 acres on the 
sixteen-inch scale in Kadiir district of Mysore State in sheet No. 48 0. 

134. Topogrupl~icccl survey s.-Camp ( I ) ,  under Mr. V. W. Morton, 
surveyed 2,099 sq. miles on the scale of 1 inch = 1 mile in sheets 57 A 
and F. 

Camp (2 ) ,  under Mr. K. U. Mandanni~, surveyed 1 , 7 2 7  sq. miles on 
the scale of 1 inch - 1 mile in sheet 57 F. 

Camp (3), under Mr. Abdul Ghafur, surveyed 1,144 sq. niiles on the 

scale of 1 inch = 1 mile in sheet 57 E. 
The country consistecl chiefly of open undulating plains, wit11 

low rocky hills here and there. In  the neighbourhood of Bellary and 
in Sandiir State tlie hills were higher and of more regular formation 
but were generally destitute of trees. The surveyors experienced a 
good (leal of difficulty, from scarcity oC \vilter especially during the 
hot weather. A partial famine w:~s declared in parts of Bellary and 

Anantapur districts owing to the failure of the previous Inonsoon. 

135. Specirr,,l sz~rve!ls.-An area of about 4,178 acres of tea and 
coffee estates was surveyed on the sixteen-inch scale in sheet 48 0 .  

'phis work was slow and laborious owing to the very steep and lienvily 
woo(1etl hills on wl~ich the estates lie. 

Points were fixetl for the use of the 12th Brigade R. F. A. in the 
neighbourhootl oE Hoskote, a few mile3 out of B;ingalore. 

136. lMi~re1lanrot~s.-There were sever:~l pli~ces of archaeological 
i n t e r e ~ t  in the area under Hnrvey; many of the hills were crowned with 
ancient fortn-some, :LH in Afloui, Bellary i ~ n d  Pavugada being in a 

renrerkable Htitte of prenerviltion. Mention lnr~st a180 be made of the 

ruinn of Halrlpi, the ~ i t e  of the capital of tl~c. olrl kingtloln of \'[jayanagar; 
the roadn len(lir~g to and nniong these 1.uins are shown on the twelve- 

inch map prepared by the Madras Revenue Surveys. 
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The health of the party was generally good though one surveyor 
had to  be invalided owirlg to malaria. The surveyors working on the 

tea estates suff'ered a good deal from the fever for which the Malniid 

is notorious. 
137. Recess duties.-The fair mapping of all field .work was 

completed during the year by three sections under Messrs N. S .  Hari- 

hara Iyer (Class 11) who was transferred to the party from No. 4 
Drawing Office on 1st July 1927, K. G. Mandanna (U.  S. S.) and Abdul 
Ghafur (U.  S. S. ). 

During recess 1927, seven pupil-surveyors were posted to  this party 
for training under surveyor Ghulam Rasul Khan (Instructor). 

For the mapping of the sixteen-inch estate maps, as on previous 
occasions, 2 traces were prepared of each, one contour and one outline; 
all necessary typing wiis done on the traces, as prints in only t,wo colours 
(black and brown) were required. 

Eight sheets OF last season's mapping were still in hand when the 
party took the field, and were completed in January 1927. Mr. Shib 
La1 (U. 9. S.),  who had been detailed for the extension of the Cauvery 
(Mettiir) survey, which had been asked for by the Irrigation Depart- 
ment and was aftorwards abandoned, had charge of these eheets. 

No. 8 Party. 
Major L. H. Jackson, I.A., t o  21-4-27, 

Oficers ~ I L  c11al.ye.- Mr. F. C. Pilcller from 88-4-27 to  30-6-27. 
Mr.  E .  A. Meyer from 1-7-27. 

138. General.-This party completed the topographical survey on 
the scale of 1 inch = 1 mile of sheet 58 E in Madras and Mysore ; forest 
surveys on the 4 inches = 1 mile scale in 46 H in Boinbay arld surveys 
of private estates on the 16-inch scale in 58 B and C in Madras and 
the Madras States. 

The sphere of operations of the whole party, except the small 
detachment on the four-inch forest surveys, was changed from Bombay 
to Madras, with field headquarters a t  Coimbatore. 

139. Personnel.--The field strength of the party numbered 4 Class 
I1 officers, 4 Upper Subordinate Service officers and 45 Lower Subordi- 
nate officers, distributed as under :- 

Mr. F. C. Pilcher (Class 11), Camp ( I ) ,  8 surveyors to  28th Feb- 
ruary, and thereafter Can~ps  ( I )  c ~ n d  ( 5 ) ,  11 surveyors, up to 
22nd April when this officer assunled charge of the party. 

Mr. B. T. Wyatt (Class 11), C a ~ n p  ($), 18 surveyors, traverser 
and computer, was in charge of speciill large-scale survey0 
of private tea and rubber estates. 
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Mr. M. S. Ganesa Aiyar (Class 11), Camp (3), 12 surveyors. 
Mr. S. R. Kelkar, B.Sc., (Class 11), Cc~mp (5) :  3 surveyors to 28th 

February ; thereafter this officer was employed on triangula- 
tion. 

Mr. Shib Lal, R.S., (U. S. S.), Camps ( I )  a n d  (5)) 11 surveyors, 
from 22nd April. 

Mr. Saiyid Budhan (U. S. S.), Camp (4) ,  4 surveyors, was in charge 
of four-inch forest surveys. 

Mr. H. Narasimhamurti Rao, B.A. and Mr. P. S. Vengusvami 
(U. S. S.) undertook triangulation and traversing. 

140. Areas surveyed.-3,168 square miles of original survey and 
1,421 square miles of revision survey (excluding 69 square miles of special 
four-inch survey) were completed on the 1 inch = 1 mile scale in the 

Coimbatore, Nilgiri, Salem and Trichinopoly districts of Madras, and 
Mysore district of Mysore State, in sheet 58 E. Also 47.5 square miles of 
forest survey on the 4 inches = 1 mile scale in the West Nnsik Forest 
Division, Bombay, in sheet 46 H, and 14,607 acres (22.82 ScjuiLre miles) 
of special surveys of private tea and rubber estates on the 16-inch scale in 
the Coimbatore district of Madras, and Trnvancore State, were surveyed. 

78 linear miles of traversing, and 4,3S2 square miles of triangulation, 
both in advance for detail survey on the one inch scale, were completed; 
also 63.5 square miles of triangulation and 4.9 linear miles of traversing 
for the special estates survey. 

141. Topogrccphicul surv~y.s.-Camp ( I ) ,  under Mr. F. C. Pilcher to 
April and subsequently under Mr. Shib Lnl, R.S., completed on the scale 
of 1 inch = 1 mile in Madras, 1,192 scluare miles of original and 485 
aquare miles of revision survey. An area of 69 square miles, specially 
surveyerl the previous season on the four-inch scale by KO. 7 party in 
connection with the Cauvery (Mettiir) project, was reduced to the scale of 
survey for incorporation with this work. 

Camp (3) ,  under Mr. M. S. Ganesa Aiyar, coi~lpleted 1,393 square 
miles of original and 936 srluare miles of revision survey on the scale of 
1 inch -= 1 mile in Madras and Mysore. One surveyor also carried out 
corrections and surveyed n, new railway line, both in the adjoining 
sheet, 58 A. 

The country surveyed by these two camps consisted oE fairly heavily 
wooded heights and foothills, and undulating cultivatecl plains thickly 

covered with palmyra and cocoanut palms, thorny trees and cactus 
hedges, with a few isolated, bare, rocky hills scattered over the northern 
and central portions. 
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Cafilp ( 5 )  under Mr. S. R. Kelkar, B.Sc. t o  February, Mr. F- C. 
Pileher from 1st March to 21st April, and then under Mr. Shib La11 I3.S. 
completed 583 square miles of original survey on the scale of 1 inch = 1 
mile in sheet in Madras. The country surveyed by this camp comprised 

a few low detached hills covered with light scrub, and undulating, culti- 
vated plains similar to the other camps. Most of the ground in the 

southern portion under camps (3) and (5) had to  be surveyed by plane- 

table traverse, which naturally delayed its completion. 

There was practically no cold weather, and the months of April and 
May were excessively hot, though there were a few storms in the early 

I 

part of the latter. 

Camps (2) and (3) had to cover distances of over 40 miles to  their 
areas: but dificulties were obviated by motor buses. 

142. Triccngulc~tion --In Madras and Pudukkottai State in sheet 

5 S  J, wt~e colnmenced from a base of the Mndura Series of 1916-17 and 
closed on a base of the Great Arc Series, Section Y o  to 18" of 1840-74. 
The trestle stations of the South-East Coast Series were evidently not 
observed from. 

143. Traversing.-Owing to the unsuitability of the country for 
triangulation in the Rl~mniid and Tanjore districts and Pudukkottai State 

in the south-east corner of 5 8  J, points had to be fixed by traverse. This 
impeded the triangulation mentioned above. 

144. Co?n21uting a n d  Conxpiling Section.-During October and 
November 1996 the co~nputing section under Mr. S. It. Iielkilr, assisted 
by surveyors iron] clrawing sections, inade on Bristol boards, ( for  
the preparation of field fiections in blue), prints from four-inch forest 

reductions and one-inch Madras Revenue Survey sheets, and also the 
data for plotting. The details shown on these field sections were 

checked during the field season. 
145. Spcciccl sz~~veys.--Several private tea and rubber estates 

were surveyed on the 16-inch scale with 25-feet contour intervals, 
by camp (2) under Mr. B. T. Wyatt who, with a surveyor to assist him, 
went out in advance of his camp to provido data for the detail survey 

by triangulation and traversing. To avoid any delay the estates left 
over for  next senson were triangulated in advance by Mr. S. R. Kelker. 

At the request of the Chief Conservator of Forests, Bombeyl 
several small areas acquired by the Forest Department were surveyed 
by Ct~mp (4) on the scale of 4 inches = 1 mile under Mr.  Sniyid Budhen. 
These arem hat1 been left ovcr ft.0111 the previous season. 

146. MisceLln?zeo1~s.-Several herds of wild elephantsl with a few 
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ragues, were seen in the forests in the northern hills of 58 E but 

fortunately no one met with any mishap. Special arrangements had to 
be made for three or  four men of the Sholga hill forest tribe to accoul- 

pany surveyors when camped in the heart  of the foreste, where it was 
very difficult to  obtain supplies and labour. 

Practically all isolated hills in the plains of 58 E, have upon them 
a t  least one temple of both archaeological and historical intereet with 
broad stone steps leading t o  the ~umniits.  

The health of the party was not all that could be desired; seven 
surveyors fell seriously ill, and had to  be sent on medical leave. 

147. Recess duties.--Fair sheets were drawn by three sections 
under Messrs Pilcher, Wyatt and Ganesa Aiyar and cornput* a t'  ions were 
dealt with by a section under Mr. P. S. Vengusvnmi assisted by Mr. H. 
Narasimhamurti Rno. The fair mapping of (j sheets was colnpleted 
by the end of the survey year, leaving 14 sheets which will be submitted 
before the party t i~kes  the field. 

16-inch estates mapping was carried out as follows ; contour sheets 
were fair-drawn on drawing blue prints for fafir originals ancl contour 

values typed;  headings, names, etc., were correctly typed on similar 
prints in black which serve11 as outline fair sheets. 6 estates have been 

fair mapped and the remaining 10 will be completed shortly. 
The four-inch forest survey field sections mere sent to the Forest 

Map Office for fair mapping. 
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148. Summary . -The  units administered hy the Eastern Circle 

were Nos. 4, !I and 14 Parties, and No. 5 Drawing Office. 
In  addition to his duties in charge of the Eastern Circle, the 

Director, as Director of Surveys, Assaiu, held administrntive charge, 
under the local go\~ernment of the A R U : ~ ~  Traverse Party, the Assaln 
Drawing and Reproducing offices a t  Shillong, and the Assil~n Survey 

School at  Jhiilukbiiri. Also in his capacity as technical adviser on 
survey matters to the Government of Bengal, he visited the Bengal 

Survey Office at  Alipore and the Bengal Traverse party in the field. 

O f i c e  bz~,iLdi~~~ls.--The Bo?.rnie Rrcie estate in Shillong has been 
purchasecl by the Government of India a t  a cost of Rs. 80,000 for  

Eastern Circle units. Rs. 1,68,000 has been approverl for the cons- 
truction of new ofice buildings on this estate, and these will shortly 
be put in hand by the Assam Public Works department. 

149. Training.-Nine pupil surveyors were attached to field 
parties during the field season and eight new pupils were entertained 
in April 1947. 

150. The .fielt-l work of Parties covered 41 sheets partly or wholly 
surveyed, as follows :- 

hTo. 4 Party.-Topography on scale 1 inch = 1 mile in sheets 
73 I and 73 M. 

No. 9 P~~rt?j.-Topography on scale 1 inch = 1 mile in sheets 
73 J and 73 K. 

No. 1.2 Party.-l'opogrnphy on scales 1 inch = 1 mile and 4 inch 
= 1 mile in sheets 78 J and 78 R. 

No. 4 Party. 

Oflr,. ;,, c,rnr,qc.- Mr. C .  C .  Hyrne, up to 16-11-26. i hlejor F. B. Scott, I.*., fmnl 17-11-26. 

151. General.--The party carried out supplementary survey on 
the scale 1 inch = 1 mile in sheets 73 I and 7 3  M, in Bihbr and Orissa, 
and Bengal. The four-inch survey of the Jharia coalfield had been 
completed during the previous season. 

The field headquarters of the party were at D h ~ n b ~ d ,  
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152. Personnel.-The field strength of the party numbered 3 
Claos II officers. 3 Upper Subordinate Service officers and about 30 

Lower Subordinate officers distributed as under :- 

Mr. J. McCraken, M.B.E., (Clsss 11), with the assistance oi' 

Mr. Abdul Aziz Khan ( U .  S. S.), C ~ i n ~ p  (I), 5 surveyors and 

7 pupils. 

Mr. C. 0. Picard (Class 11), Cuvn21 (g), S surveyors. 
Lieut. C. S: hlcInnes (Class 11), C ( L I ) L ~  (3) ,  T surveyors and 1 pupil. 
Mr. A. C. Rlaulick ( U .  S. S . )  and surveyors Hari Singh and 

Chintamani Maulgain were eulployecl in tri;~ngulation and 
computer Checla La1 B h ~ ~ t n n g a r  in levelling. 

Mr. C. 0. Picard proceeded on combiner1 leave for 1 year lroul 

5th May 1927. 
Mr. N. C. Roy (U. S. S.) was on leave on meclical certiticate fro111 

11th August 1926 to 9th February 1917, and was atbached to 
No. 5 Drawing office till the close of the field season. 

One surveyor resigned and one surveyor was discharged during 
the field season. 

A- 

153. Areas surveyed.-An area of 3,076 square miles was surveyed 

on the scale 1 inch = 1 mile, the whole being supplementary survey 

in 73 I and 73 M, lying in the Hazaribiigh, Miinbhiim and Santiil 
Parganas districts of Bihiir and Orissa, and the Biinkurii and Burdwiin 

districts of Bengal. 
An area of 4,070 square miles triangulated in sheets 73 E and 

73  I in the Hazsribsgh, Mlinbhiim and Riinchi districts of Bihiir and 

Orissa, and the B5nkurii district of Bengal. 

154, T ~ ~ o ~ ~ u ~ h i c a L  su~ve?~s.-The work was divided into three 

camps as shown below :-- 
Camp (I) Mr. J. McCraken, M.B.E., in charge, mostly in Mgnbhiim 

district with headquarters at  Puriilia. 
Canzp ( 2 )  Mr. C. 0. Picard, in charge, in the Miinbhiim and Biinkura 

districts to the east of Puriilia. 
Cfamp (3 )  Lieut. C. S. McInnes, in charge, in the north east of 

sheet 73 I round Asansol. 
The country consisted of undulating cultivatetl ground with small 

patches of jungle and isolated rocky hills. T l ~ e  cultivated area is 

irrigated from nurrleroufl ~runll tanks. 
Tho whole oreit was ~upplernentary survey ci~rriecl out on scale 

1 inch = 1 rrlile on blue-print reductions of recent 16-inch c:~clastr>~l survey. 

155. T~iun~u1ution.-Trit~ngulation was carried out in sheet 73 E 
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and in sheet 73 I, inostly in Hazliribtlgh and Rlinchi districts, on the high 
ground of the Chotii Niigpur plateau. Connection was made with 

triangulation of No. 1 Party to  the west. 

156. Levelling.-54 linear miles of levelling were run, to give 

heights to trijunction stones and other points already fixed by traverse 

for  Local Government revenue surveys. This has been found more 
economical than triangulation in flat country. 

157. Forest surveys.-An area of 9 square miles, included in the 

total party area was surveyed on the scale 1 inch = 1 mile in the Jaipur 

and Bar&bhiim reserved forests of the Chaibssn Forest Division. 

158. liecess duties.-'l'he fair mapping was diviclctl into two sections 

as given below :- 
Section (1) Mr. J. RlcCr:~ken, M.B.E., in charge. 

Section (2)  Lieut. C. S ,  IlcInnes, in charge. 
~ h ;  fair m ~ ~ p p i n g  of ill1 field ~ o r l i  was colllpletecl (luring the year. 
The computing of the triangu1;ltinn under the charge of 

Mr. A. C. Maulick. 

No. 9 Party. 
O.l/icci i l r  c / ~ t r ~ ~ g c . - h l v .  13.  h l .  E c r r ~ l l .  

159. Gene'ru,l.-Topographic31 surveys on the scale 1 inch = 1 mile 
was carried out in 73 J and K in Eihiir and Orissa and the Bengal Presi- 

dency. The field headcluii.rters of the pn,rty were at  Midnilpore (Eenp l ) .  
160. Pe,rsonnel.-The field strength of the party numbered 2 

Class I1 officers, 5 Upper Suborc1in:~te Service officers and about 30 

Lower Subordinate officers, di~t~ributed as under :- 
Mr. Madras Mahadevil. Mudsliar, M.A. (Class II), Cc&nLp (I), 

10 surveyors. 
Mr. Bhupendra Nath Saha, M.SC. (Class II) ,  Cun~p ( 2 ) ,  10 surveyors 

Mr. Dhirendra Nath Si~ha, (U. S. S.), Cunq) (3))  8 surveyors and 
2 pupils. 

Messrs B. B. Shome and R. K. Tnlapatra, (U. S. S.), and surveyor 
Hari Datta were employed in triangulation and traversing. 

Mr. R. E. Snubolle (Class 11) returned from leave on 22nd 

April 1927. 
Mr. M. M. Muclaliar (Cli~ss 11) left on the 4th May 1927 on trans- 

fer to  Southern Circle. 

161. Areas survcyetl.-'l'he pikrty surveyed on the scale of 1 inch = 1 

mile 1,867 square miles of original survey a11d 1,439 square lniles of 

supplementary survey in 73 J and K, in the hliinbhtiu~ and Singhbhfim 
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districts and the Feudatory Statetl of Orissa, and in the Bsnkura and 

Midnapore districts of Bengal. Areas of 1,296 square miles were 
triangulated and 1,120 square miles traversed in sheet 73 K, in Balasore 

and Cuttack districts and in the Keonjhar, Mayarbhanj ;lnd xilgiri 
Feudatory States of Orisso. 

162. l'opogral~l~icccl st~q.ue ys.-(i'aqn. (I) under Mr. M. M. Mudaliar, 
surveyed 1,105 square miles of original survey on the scale 1 inch = 1 

lllile in the Bl~~yiirbhnnj and Keonjhilr States. The area surveyed corn- 
prised a small portion of cultivated and wooded plains, while the major 

portion was practically the whole of the S iml ip~l  hills. This group of 
hills, which forms a forest reserve in the Mayiirbhanj State, rises from 

about 300 feet to nearly 4,000 feet and presented difficulties akin to 

unexplored tracts. The tops of the hills are mostly flat and very densely 
covered with trees so t h i ~ t  the surveyors had to build on tree tops, 
' ~ ~ . ~ n c h n ~ z s '  or platforllls varying from 30 to 70 feet above groudd. The 

climate is very unhealthy and this camp suffered much from malarial 
fever. Only a few hamleta exist on the plateau and thede are occupied 

chiefly by Kol settlers, while the poorer jungle tribes known as Kharius 
have no settled homes and live mainly on the forest produce. These hills 

harbour big game, wild elephants principally, and their tracks together 

with lorest lines are the only paths for moving about, except in areas 
under timber felling. 

Camp ( 2 )  under Mr. B. N. Saha surveyed an area of 1,102 square 

miles partly original and partly supplementary on the scale 1 inch = 1 
mile in Singhbhiim and Midnapore districts and Mayiirbhanj State. 

Caqnp (3)  under Mr. D. N. Saha surveyed an area of 1,099 square 

partly original and partly supplementary on the scale 1 inch = 1 
in Manbhiim, Singhbhiim, Bankura and Midnapore districts. 
The country surveyed by camps 2 and 3 consisted of the flat culti- 

vated and woodecl plains of Bengal on the east, merging into undulating 
scrub jungle, low rocky hills and the higher wooded hills of Bihiir and 

Orissa on the west. 

163. Tfricc?tgulution uncZ Trccuersing.-Messrs B. B. Shome and 

R. K. Talapatra triangulated in the hilly area up till the end of February 

and then joined surveyor Hari Dattil in traversing the low ground of 
Balasore d i~ t r i c t  and Mayurbhanj State. 

~~0 colnputers were employed on traverse conlputations at  field 
headquarters during the tield seaaon. 

164. Pored .sur.neys.-A special survey of the Simlipal State Forest 
in the Mayurbhanj State was curried out on the scale 1 inch = 1 mile, 



A SURVEY "&IACHAN" IN SIMLIPAL FORESTS, MAYURBHANJ STATE. 
SOME OF THESE "MACHANS" WERE AS MUCH AS 70 FEET HIGIH. 

[See page 721 
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showing inter-forest boundaries and the position of all forest bungalows 

and offices. A special edition of the one-inch sheets will show these 
additional details surprinted in a. special colour. 

City surveys.-A surveyor was attnched to the Map Publication 
Office for revising the six-inch map of Calcutta. 

165. Recess duties.-The fasir-mapping sections were as follows :- 
Section (1) Mr. R. E. Sa'ubolle, Section (2) Mr. B. N. Saha, Section 

(3) Mr. D. N. Saha. The computing section was under Mr. B. B. Shome. 

The fair mapping of all field work was conlpleted during the year. 

No. 12 Party. 

Major F. J. &I. King, R.E., to 20-4-27. 
Mr. E. M. Kenny, from 21-4-27 to 13-6-27. 
Major H.  R. C. hleade, I . A . ,  from 14-6-27. 

166. General.-This party carried out topographical surveys on the 
scales 4 inch and 1 inch = 1 mile with tlie necessary triangulation and 
traversing in Asesm and Bengal, in degree sheets 78 F, J and K. The 
field headquarters of t h e  party were a t  G a u h ~ t i .  

167. Personnel.-The party, after re-absorption of the Sadiya 
Frontier Detachment, consisted of 3 Class I1 oficere, 3 Upper Subordi- 
nate Service officers and 33 Lower Subordinate officers distributed as 
under :- 

Mr. P. Simpson (Class 11), Camp (I), with 4 surveyors and 1 pupil. 
Mr. E. M. Kenny (Class 11), Camp (2) ,  with 11 surveyors. 
Mr. R. C. Hanson (Class II), Camp (3), with 2 Upper Subordinate 

Service officers, 6 surveyors and 3 pupils. 
Mr. Simpson proceeded on sick leave for 4 months on the 24th 

March 1927, Mr. Moti La1 Roy (U. S. S.) then taking over his camp. 
Mr. S. C. Chatterjee (U.  S. S.) and surveyor Muhammad Akbar 

were employed on triangulation. 
168. Areas swrveyed.-1,816 square miles of original survey were 

ourveyed on the scale 1 inch = 1 mile in Goalpara and K a m r ~ p  districts 
in degree sheets 78 J and K, and 936 square miles of original survey on 
the scale 4 inch = 1 mile in the Garo and Khiisi and Jaintiii Hills 

districts in 78 K. 
An area of 5,553 square miles was triangulated and traversed in 

the Giro Hills and Goalpara districts of Assam and in Cooch Behfir 
State, Jalpaiguri and Rangpur districts of Bengal in degree sheets 78 F, 
J and K. 
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1699 To~o,9raphical surveys.-Cam~p ( I )  under Mr. P. Simpson 
and Camp (9) under Mr. E. M. Kenny carried out original survey on 
scale 1 inch = 1 rnile in the Goalpara and K&mriip districts, sheet 78 J. 

The country surveyed by Camps 1 and 2 extends from the BhutBn 

border southwards to  the Brahmaputra river. The country is flat with a 
few isolated hills in the south-west, and, except for a populous strip 
along the E. B. Railway line, is covered with high elcphant grass and 

scattered s imal  trees. A great scarcity of water in the country along the 
Bhutan border caused much trouble. The streams which come down 
from the Bhutan Hills disappear on entering the plains to reappear some 
5 miles further south. 

Camp (3) under Mr. R. C. Hanson carried out original survey on 
the scale 3 inch = 1 mile in the Garo Hills and Khasi and Jaintia Hills 
districts and on the scale 1 inch = 1 mile in Godpara and Klmriip 
districts, sheets 78 J and K. 

The country surveyed extends from the Brahmaputra river south- 
wards into the GBro Hills. The strip of plains between the river and the 
hills is fairly well wooded with sdl trees and the Glro  Hills are forest clad. 

170. T.rianguLution.-Mr. S. C. Chatterjee and surveyor Muhammad 
Akbar triangulated 3,021 square miles in Goalpara and Garo Hills 

dietricts, sheets 78 J and K. 
171. Traversing.-Traversing for 1-inch survey was carried out 

under Mr. Simpson in Goalpara district and in Cooch Behar State, and 

in Jalpaiguri and Rangpur districts of Bengal in sheets 78 F and J, where 
triangulation is impossible. 

172. Forest swrveys.-An area of 285 square miles of reserved 
forests were surveyed on the scale 1 inch= 1 mile in the Goalpara and 
Kimfip Forest Divisions. 60 square miles of reserved forests were 

surveyed on the scale fr inch = lmile in the G ~ r o  Hills Forest Division. 
173. Recess duties.-The fair mapping was carried out under the 

.gupervision of Messrs E. M. Kenny, R. C. Hanson and Moti La1 Roy. 
Mr. S. C. Chatterjee was in charge of the computing section. 

The mapping of all field work was completed during the year. 
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oncl E. T. Rich. C.I.E., R.E., up to 2-15-27. 
DIRECTOR :- 

,, L. G. Crosthwait, I.A., from 3-5-27. 

174. Summary . -The  units administered by the Burma Circle 

were Nos. 10, 11 and 21 Parties and No. 7 Drawing Office. 

175. Training.-Of the pupil surveyors and draftsmen under 

training in the Circle, 20 made satisfactory progress and 3 were dis- 
charged as unlikely to become efficient. 

I n  addition 12 new pupils were enlisted during recess and were 

attached to No. 7 Drawing Office for instruction in drawing 
176. The Jielcl work of parties was as follows :- 

Nos. 10 and 11 Parties.-Topoqraphy on the scale of I inch 

= 1 mile, but including small areas on the two-inch and 
four-inch scales, in Lower Burma. 

No. 2l Party.--Survey of reserved forests on the scales of 2 
inches and 4 illches = 1 mile in the Central, Chindwin 

and Hlaing Forest Circles and five forest divisions. 

No. 10 Party. 

i Captail G .  Lenuox, I.A., to 4-6-27. 
Ofice?.  111 c l ~ n ~ g e : -  Mr. D. K. Reunick, M.B.E., from 6-6-27 to 28-6-27. 

hIajor F. J. ill. King, R.E., from 29-6-27. 

177. General.-The party continued the topographical survey of 
the western coast line of Burma and the country contiguous, on the 
scale of 1 inch = 1 mile in sheets 85 K, L and P, 86 I and M and 94D. 

The field headquarters of the party were at  Bassein. 
178. I'e7-sonneL.-'Yhe tielcl strength of the party numbered 3 

Class 11, 3 Upper Subordinate and 24 Lower Subordinate officers 
distributed as under :- 

Mr. D. K. Rennick, M.B.E. (Class 11), Camp (I), with one 
U. S. 8. Oficer and 9 surveyors. 

Mr. G. A. Noruii~n. M.B.E.  (Class 11), C n ? ) ~ p  (R),  with one 
U. S. S. Officer ;ind 1 1  snrveyors. 

Captain F.  E. H. Calvert (Class I I ) ,  C'nny) (3 ) ,  with one 
I T .  8. d. Officer and 4 traversers. 

179. Arctcs st~/-,~'c!/etl.-The party surveyed n tott~1 area of 3,060 
square miles and c:brrietl out traverse over an iwea oE 1,9(;5 square ~nileo 
in the Bausein. Hanthawadcly, Ma-ubin, Nyaungulyn and Pyapon, 
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dietricts of the Irrawaddy delta, falling in Sheets Nos. 85 K, L and P, 
861 and M and 94 D. 

The area surveyed comprised 2,118 square miles of original and 
supplementary survey and 580 square miles of revision survey on t,he scale 
of 1 inch = 1 mile, and 62 square miles of reserved forest on the scale 
of 2 inches= 1 mile. 

180. Topographical surveys.--Camp ( I )  under Mr. D. K. Rennick, 
M.B.E., carried out original, supplementary, and revision survey of 1,464 

square miles on the scale oE 1 inch = 1 mile; and 2 square miles 
of reserved forest on the scale of 2 inches = 1 mile. 

Camp (2 )  under Mr. G. A,. Norman, M.B.E., carried out original, 

supplementary and revision survey of 1,534 square miles on the scale 
of 1 inch = 1 mile, which included part' of the air survey of the 
Irrawaddy delta of 1923-24; and 60 square miles of reserved forest on 
the scale of 2 inches = 1 mile. 

'l'he area was on the whole difficult, embracing the broken west 
and south-west coast line of Burma, the wooded Arakan Yomas and 
the cultivated, oreek-intersected country of the Irrawaddy delta. 

I n  the dense forests of the Arakan Yoma, machans built on the 
tops of lopped trees were employed with great success. They were used 
owing to  the immense size of the trees and the undetined features of the 
hills, where clearing for interpolation by resection was found tedious 

and laborious. 
181. Traversing.-Camp (3) under Captain F. E. R. Calvert 

ran a main traverse line of 127 miles from Tagaung Pagoda Station 
(Bass&) of the Burma Coastal Series (Minor G .  T.) to Lekheik Station 
of the New Minor Series, triangulated by No. 1.5 Party in 1926-27. 
The closing error of this line was 11737 in Easting and 1/3777 in 

Southing. Several stations of the old minor series in the Hanthawaddy 
and Pyapon districts were connected by traverse, revealing a difference 
of 1.44 chains in Easting and 1.61 chains in Southing between the old 

and new triangulation series. 
A network of traverse 01 872 linear miles based on tbe main 

traverse, covering an area of about 1,965 square miles in Bassein, 
Myaungmya, Ma-ubin, Pyapon and Hanthawaddy districts of the 
Irrawaddy delta ant1 falling in sheets 85 P, 86 M and 94 D was completed. 

182. ,'3peciial ~ur~)e!ls.-In the Delta Forest Division 62 square 
miles were eurveyed on the scale of 2 inches = 1 miIe, comprising the 
Lebyeuk and Kyaukkon reserved forests. 
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183. Miscellaneous.-In the early part of the field season leeches 

were abundant throughout the area, and in some areas throughout 
the season. A greater nuisance, however, was the prevalence of ticks, 

particularly in the forest areas. Insect pests were generally trouble- 

some. 
The water supply in the lower portions of the Delta was both bad 

and scanty, particularly in the area traversed this season. Tanks, with 

accumulated /rain-water, being the only supply in some tracts, bowel 

complaints were frequent. 
The prevalence of cholera, the scourge of the Delta, was successfully 

combated by the preventive inoculation of the whole personnel of the 
party; only two deaths amongst the khalassis occurred from this 
disease. Six other khcblassis died, one of whom was killed by a wild 

elephant. 
The site of old Dalliousie, on the Bassein River, which was one 

of the early British se,ttlements after the British annexation of the Delta 
has now only a few tanks marking the site. 

Hainggyi, on the island of the same name a t  the mouth of the 
Bassein River, a trading settlement of the East India Company in 1687 
and the scene of a massacre of the British population in 1759, has 
an  old wall about 25 feet high still standing, apparently a corner of 
the for t ;  in this is inset u memoriul tablet of comparatively recent 

date. 
184. Recess duties.-The mapping of the fifteen fair sheets on the 

scale 1 &-inches = 1 mile and of the Lebyauk and Kyaukkon reserved 
forests on the scale of 2 inches = 1 mile, which was completed during 

the recess, was divided into two sections under Mr. D. 1<. Rennick and 
Captain F.E.R. Calvert. 

A computing section under Mr. RLLIII Prasad, R.S., satisfactorily 
completed the traverse computation. 

No. 11 Party. 

Lt.-Col. L. G .  Crosthwait, 1 . A  , to 11-10-2(;. 
Ofirer r n  c11nrgr:- 

Major J.  H .  \Villiams from 12-10-36. 

185. General. -Topographical surveys uiost,ly on the scale of 1 
inch = 1 mile were continued in the Ten;~sseriul division of Burma, 

in sheet No. 94G. A detilchrnent worked iu Maymyo nud environs. 
The field headquarters of the party were ;kt 'l'haton. 

186. Personnel.-The held strengtll of the Party numbered 3 Class 
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11 d c e r s ,  5 Upper Subordinate Service officers, and 28 Lower Subor- 
dinates, distributed as  under:- 

Mr.  G. E. R. Cooper, Camp (I) ,  with 1 U. S. S. officer and 7 
surveyors. 

Mr. A. V. Dickson, Camp (2) ,  with 7 surveyors and 1 pupil. 

Mr. A. F. Murphy, Camp (3), with 1 U. S. S. officer and 7 
surveyors. 

U. Po Kyi (U. S. S.), Canzp (4) ,  with 6 pupils under training. 
Mr. Hayst  Muhammad, K. S. (U. S. S.) and 1 surveyor were 

employed on the Mnymyo Guide map. 

Mr. Khan 31uhanluiad (U. S. S.) with 1 surveyor and 1 traverser 
carried out triangulation and traverse. 

187. Areas szcrveyed.-The party surveyed a total area of 2,646 
square miles, comprising 5,603 square miles on the scale of 1 inch = 1 
mile, 2 square miles of reserved forest on the scale of 4 inches = 1 

mile, in parts of the Salween, Thaton and Touxqgoo districts falling 
in sheet No. 94 G, and 41 square miles of the Maymyo Guide Map. 

188. Topographical surveys.-Camp (I),  under Mr. G. E. R. 
Cooper, surveyed an  area of 91s square miles on the one-inch scale, 

and Extension No. I1 of the Kyundaung reserved forest of the Thaton 

forest division, 2 square miles, on the four-inch scale. 
Camp (g), under Mr. A. V. Dickson, surveyed 848 square miles on 

the one-inch scale. 
Camp (3), under Mr. A. F. Murphy, surveyed an area of 837 square 

miles on the one-inch scale. 
Of the area surveyed by these three camps on the scale of 1 inch = 

1 mile about 211 srlu,lre miles were covered by old forest survey maps, 
or maps co~npilefl from ol(l ~ a d ~ ~ s t r a l  ourveys. These maps were not con- 

tourerl anll were not ;~lways tlccurate, but where possible use was made 
of them. The country viirir:(l fro111 hills of 6,900 feet to the low valleys 
along the Snlnleen, Bilin and Yunznlin rivers, where the jungle was very 
t]enee irnd a great deal of pl:~ne-t'able trilversing was necessary. Large 

area9 of old trct~,~?y!l/c ,vre;ltly ilr~perleci tlie mover~ients of surveyors. 
The international bounqlary between Burrna and Siam follows part 

of ttre Sillween irnql Thnungyin rivcrs. 
( ) I , , ~ ~ ~ ~ I  (/1).-Thin cillnp W:LH forll~erl ~tntler U. Po Kyi for the training 

of 6 pul,iln c , f  whorlr :{ I)c-longe(l to N o .  1 0  Party. With the exception 
of rlrle, who w,rq clinc~hnrge~l, they l f l i l ~ I ( '  ~ i b t i ~ f i l ~ t ~ r j '  progress. 

188, Tritr n!,,,,/rrti.on ~cnrb ' I 'T~LI~CI 'RP.  -An arcti of 2,120 Hqunre milee 

in tba Inwin, I'egu snrl Thaton districts falling in sheet 94 C wile trim- 
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gulated by Mr. Khan Muhammad and surveyor L. M. Ganguli. 
The triangulation was supplelnented by 92 linear rniles of traverse 

and was connected with the Burma Coast Series No. 52.  As this series 

was being re-observed by the Geodetic Branch the triilngulators were able 

to use the observation trestles which had been erectel! by Xo. 15 Party. 

I n  the flat cultivated area between the foot-hills and the Gulf of 
Martaban the sides of the triangles were from 2 to 4 miles and progress 

was slow. The results, however, were satisfactory, and a large number 

of points were fixed. 

190. Special szcv~veys.-Maymyo Guide Map.--The survey of 
Maymyo and surrounding country, covering an area of 41 square miles, 

was completed on the scale of 4 inches = 1 mile by Mr. Hayat Muhs~nmod 
and 1 surveyor. Old 16-inch maps were avail'ible for 25 square miles of 

this area, and were reduced to the four-inch scale but required a great 
deal of supplementary work owing to  developments and changes around 

Maymyo. 

The old maps surveyed between 1899 and 1912 of nine resewed 

forests in the Salween and Thnton Forest Division3 were brought up to 
date as regards boundaries and pillars, roads, rest-houses, &c. The work 

was done on blue prints on the scale of the original survey; these 
were sent to the Forest Map Ofice for correcting the original fair sheets. 

191. Miscellaneous.-There was an outbreak of cholera during 
January and February. Some surveyors having to be rectilled several 
days march in order that the establish~nents of Camps (2) and (3) might 
be inoculated with anti-cholera vaccine, considerably delayed the ~ o r k .  

There were 13 deaths froro cholera and 3 from fever. 
On the west bank of the Salween river a band of seven dacoits 

attacked and robbed four Irl~ctlnssis carrying money, killing two men 

and seriously wounding the other two. 
As in previous years the party employed Y u n n ~ ~ ~ ~ e s e  mules ior tran- 

sport. One of the drivers J\~;IS killed by n tiger. 

192. Recess dzctiss.-The mapping of the ten'fuir sheets, \\-hich ~ t . a s  

completed during the recess, was divided into three sections under Messrs 
GI. E. R. Cooper, A V. Dickson and A. F. Murphy. 

Extension I1 of the Kyundoung reserved forest \\-as ~ ~ d d e d  to the old 
original fair sheet of this reserve. 

Mr, Heyot Muhemmrrd, assisted by Nr. Khnu Nuhelului\d, and 
S m e y o r  L. M. Ganguli, satisfactorily completed tho triangulation lrnd 
trnverse computtttions. 
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No. 21 (Burma Forest) Party. 

193. General.-The raison d'e"tr~ of the party is the survey of 

reserved forest areas in Burma, on scales larger than the one-inch. The 
total cost of the party is debitable to the Government of Burma. The 
party surveyed reserved forests in degree sheeta 83 P; 84 M and PI 
85 M, N, 93 C and D. 

The field headquarters of the party were a t  Meiktila. 

194. Personnel.-The field strength of the party rlumbered 2 Class 

I1 Officers, 3 Upper Subordinate Service officers and about 32 Lower 
Subordinate Service officers, distributed a s  follows :- 

Mr. L. B. Fitz-Gibbon (Class 11), and Mr. P. C. Sen Gupta (U.S. S.), 
Camp ( I ) ,  11 surveyors. 

Mr. H. M. Critchell (Class II) ,  and Mr.  G. S. Bagchi (U. S. S.), 

Cantp (g),  10 surveyors and one pupil. 
Mr. Bhamba Ram ( U .  S. S.), C(6nxp (3), six surveyors and one 

pupil. 
Mr. J. 0. Greiff in addition to  his executive duties, held charge 

of Canxp (4) with 3 surveyors and one pupil. 

195. Area sun;eyed.-The total area surveyed on all scales was 509 

square including 11; square miles of resurvey on the scale of 4 

inche8 = 1 mile falling in three Forest Circles and five Forest Divisions. 
Central Forest Circle.-In the Yamethin Forest Division an area of 

129 square miles, on the scale 2 inches = 1 mile was surveyed in the 
Byingye, Natma, Nyaungg;bing reserves, and 8 square miles of unclassed 
foreat ]and adjoining the80 to show villages and communications. 

In the Meiktilrc Forest Division an area of 176 square miles, on 
the scl,le 2 inches = 1 mile, was surveyed in the following reserves:- 

pyetkaywetaung, Taunggyegbn, Sindaung, and Kubyin Extensions I 
and 11. 22 square miles on the scale 4 inches = 1 mile were surveyed 
in the Meiktiln Fuel, Popa Hill and Popa (Extensions A, B and C) 
reserves ; also 83 square milea of unclassed forest land adjoining these 

reeervee. 
In the M a g w ~  Forest, D iv i~ ion  an area of 77 square miles wag 

on the 8e:rle 2 inches = 1 mile, in the Myind~,  Sitha, and 
Myothit reserves, rind 36 ~(411are mile3 on the wale 4 inches = 1 mile 
in the Kyaukrnigyaung Weet Extension, Y:khe West Extension8 I grid 11, 

(lyogyaung reserves, and 3 square mile8 of unclassed forest land 
djoining the Myothit ret30N0. 
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Hlaing Forest Circle.-In the Prom(: Forrst Division 19 sqr. miles 
on the scale 4 inches - 1 mile WiLS surveyed iu tile Tanye Fuel reserve. 

Chindwin Forest Circle.--In the M a  E)o)v:.st Division 16 sqr, miles, 
on the scale 4 inches = 1 mile, was resurveyed in the Nanhlaing reserve. 

196. Distribution of work.--Cu)np ( I ) .  uncler Mr. L. B. Fitz- 
Gibbon, carried out the work in the Mu Division. 

Cmnp (2 ) ,  under Mr. H. 11. Critchell, worked in the Jleiktila and 

Yamethin Forest Divisions. 

Camp (3), under Mr. Bhamba Ram: worked in the Magwe Forest 

Division. 
Camp (4), under the Officer in charge of the party, surveyed the 

detached areas in the Meiktila and Prome Forest Divisions. 

The country surveyecl wits scntteretl over seven districts, and varied 
from high hills, in the Yarnethin aufl Meiktil't Forest Divisions rising 

from 3,000 feet to 6,250 feet in elevation, to undulating uplands and 
plains in .the Magme and Prome Forest Divisions. The former are 
densely wooded and rocky, the latter open, but cut up by numerous 

small water courses. 
Popa Hill was the most noticeable feature in the bIyingyan 

district. I t  is a conspicuous conical eminence 4.982 feet high, and is in 
fact an extinct volcano. The peak is b.~re.  bat the slopes are densely 

wooded with forest growth and garden holdings. 
The whole area surveyecl is comparatively well served by roads and 

railways. 
197. Triangz~1ation.-120 squilre miles of supplementary trian- 

gulation was done by Camp (1 )  in degree sheets 93 0 and P, to  

provide points on which to close theodolite traverses. 
198. Traversilzg.-485 linear ~uiles of forest boundary theodolite 

traversing, and 5 7 linear miles of interior and coilnection traversing, 
was carried out by Camp (1) to provide data for the ensuing tield senson. 
This fall8 in sheets 83 P and S4 M and iu three Forest Divisione, 

distributed over two Forest Circles. 
The traverses were connected with stations of the Nnnipur Longi- 

tudinal and the Manairlay Meritlionnl Series. nud with severd stntions 

of the tertiary triangulntion tione 1)y No. I0 party bet\\-een 1900-1918. 
199, Sl,ecicl/ stc rtle!/s.--At tile speciill reclueat of the Divisiona] 

Foreet Oficeru, slu:\ll Ilolding~ :111(1 ~ S C I I I P ~ ~ I I A  witllin the reserves 

were surveyed on the ucnle H ilicllos - 1 111ile. 111 tho Popa Hill reserve 
there are about a huutlred oC ~ u c h  I~oldiug*, too al~r:rll For survey on the 
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four-inch scale. These surveys on the eight-inch scale will be reduced 
by photography and transferred on to the final four-inch map of the 
reserves. 

Rec~ss  duties.--The fair mapping was divided between two sections 
under Mr. L. B. Fitz-Gibbon and Mr.  H. M. Critcliell. 

All computing work was under the charge of Mr. P. C. Sen Gupta. 
At the express wish of the Couservt~tor Working Plans Circle, 

certain Forest Reserves and Extensions. adjoining reserves previously 
surveyed, have been combined with the old work and mapped on the 
old fair originals, 80 as to provide fewer aud more compact maps of 
adjacent reserves. 



X.-MISCELLANEOUS SURVEY REPORTS. 

200. This section includes all Reports of surveys hot administered 

by the Directors of the five survey circles, such as miscellaneous surveys 

and commercial levelling administered by the Director, Geodetic Branch, 

o r  extra-departmental explorations, etc., in which members of the Depart- 
ment have taken part. 

No. 20 Party (Cantonment Surveys). 

Qlficer in cl~arge.-Mr.  M. C .  Petteru. 

201. General.-The party carries out original and  revision surveys 

of cantonments and military lands as required by the Engineer-in-Chief, 

and prepares the results for publication I t  also incorporates on the 

originals and ofice copies of existing cantonment maps the changes 
in buildings, roarls, boundaries, etc., conlmunicatecl annually by the 
Commanding Royal Engineers of districts, so as to  have up-to-date mate- 

rials for the publication of new editions when required. 
The permanent heitdquarters of the party are a t  Dehra Diin, under 

the administration of the Director, Geodetic Branch; fielcl headquarters 
were a t  Quetta during the survey of Fort Sandeman cantonment and 
a t  Lahore for the survey of Lahore, A~nritsar and Multiin cantonments. 

202. The field strength consisted of 10 surveyors and 1 computor 
under the supervision of Mr. J. M. Mukerji (U.S.S.) and carried out the 
following work :- 

Surveys.-The cantonments of Fort Sandernan, Lahore including 
Chak Bhaikewiil,. Multan and Amritsar, representing an area of 15,335 
acres were revised on the scale of 16 inches=l mile. 

Truversing.-To supply data for the detail survey, 100.01 linear 
miles of tlleodolite traversing were ciirried out; the closing error was 0.6 

per 1,000. 
Lecel1ing.--Lines of level aggregating 57.39 linear miles were run 

a t  suitable intervals in tho cantonments as tlie control on which contour- 

ing at ,-) feet vertical intervi~ls was based. 'l'he average error amounted to 
0.3 inches per mile. 

203. Recess Duties.-The fair ulilpa of Hiiw;l!pindi ( 1  0 ), Ferozepore 
(4), Loralai ( 2 ) ,  Cllaman (41, Fort Sandeman (2),  Lahore ( 2 )  and Quetta 

(8) cantonments, a total of 32 sheets, on the scales of 16 inches and 12 
inches=l mile, were completed for  pub1ic:ttion under the  supel.vieion of 
Mr. A. B. Hunter (Class 11) assisted by driiftsman Ashik Husnin. I n  
addition, the annual corrections supplied by Coulm~lndiu~  RoJral Eugilleers 
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of districts affecting 233 sheets falling in 93 cantonments were entered 

on the  office copies and originals of the plans concerned. 

No. 17 Party (Levelling). 
Lt.-Colonel V. R. Cotter, I.-%., up to 39-4-27 

Ofleer i n  charge.- 
Mr. S. R. Jlazumdar, from 1-5-27. 

204. General.--The party is responsible for all geodetic levelling, 
(see p. 14) ancl also secondary and tertiary levelling for commercial pur- 

poses as described below, A Fuller account will be given in the Geodetic 
Report, 1926-27.  - 

205. Personn~1.-The tield strength was 1 Class I1 officer, 8 

Upper Subordinate officers, 9 Lower Subordinate officers and 57 purely 
temporary levellers, clerks, &c. 

Mr. N. R. Mazurndt~r (Class 11) was incharge of the group doing 
secondary and tertiary levelling for the Haveli Prqject of the Punjab 
Irrigation Department. He was assisted by Jlessrs I. K. Ponnappa and 
B. P. Rundev tU.  S. S.) who did the secondary levelling of the Project 

in the earlier part of the season, and latterly computations. There 
were 3 Lower Subordinate Service officers incharge of three tertiary 

levelling camps with one camp assistant and 1 2  to 14 levellers in each 

section. 
Mr. D. H. Luxa (Class II), temporarily lend by the Officer in 

charge, Computing and 'L'iclal Party, with one Lower Subordinate oficer 
as second leveller and two recorders, executed the secondary levelling 
for  the Burma (fovernment. 

Mr. K. K.  Das (U. 8.  S.) was incharge of the computatior~s a t  

headquarters with a computer under him. 
Mr. S. C. Mukerjee (U. 8 .  S.) with Mr. J. N. Kohli (U. S. S.) as 

second leveller, an(' t w o  recorders was employed secondary levelling 
for  the E. I. Railway, Calcl~tta Post Trust and the Bengal Government. 

206. Secondary Levelling. 
For  East I?zclin?t. Ku,ilwa,~.- 

G hiiziiihiitl-Cawnpore ... 
F o r  Culcuttu P o d  Trt~st.-- 

In Bally . . .  ... 
Dakhine~war-Hastings ... 
Hnstings-Prljiili ... 

F o r  Benpl, Go?)u,r.nm,o nl .- 

. .. Khulna-AJirliiripur 
Mollahiit - 1:arisiiI . . .  
Kechun-Alipur ... 

289 miles. ... 

... 2 miles. 

... 11 ,, 

... 18 ,, 

... 7 7  miles. 

... 97 ,, 

... ti2 ,, 
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For Burma Government.- 
... Thanatpin-Tongyi ... 26 miles. 

... Ohne-Thongwa-Ohne ... 85 ,, 
For Punjab Government (Haveli Project).- 

Garh MahLr&ja-Diim5nifi ... 55 miles. 
Darn~ni&-Aharbel;?. . . .  ... 37 ,, 

... Rangpur-Muznff'i~rgarh ... 53 ,, 
Muzaffargarh-Basti Maluk with 3 

branch line to Rohilliinwiili ... 50 ,, 
. . .  ShujiibLd-Sabuwali ... 22 ,, 

Basti Maluk-I<abirw%la . . .  ... 62 ,, 
Aharbel&-Multiin ... ... 34 ,, 

207.  [rertiu~y levelling for the Haveli Project covered an area of 
1,905 sq. miles and comprised 1,140 miles of double levelling and 10,587 

miles of single levelling. The levrllers followed the lines cleared by the 

rectangulators, instead of c l e a r i ~ ~ g  their own lines, as they had to do for 

the Sutlej Valley Project. 'Phis change saved some time and expense. 

The rectangulntion and levelling of this Project were done in the 
same season. As rectanguliltion was not sufficiently ahead when the 
levellers took the field, their progress was chocked. For economy, it is 
desirable that rectangulation should be done ;I season ahead of levelling. 

The cost rates of tertiary levelling, which include 14 per cent for 
supervision and instrumental charges, work out to Rs. 48.7 per square 
mile or Rs. 6.3 per linear mile. 

Training School, Dehra Dun, 
Oficei. in chn~.gc.-Mr. S. F. Norman. 

208. Sixteen probationers were appointed to the Upper Subordi- 
nate Service; of these, 14 reported for training on the 22nd 
November 1926.  

After preliminary instructions a t  Debra Dun, the unit took the field 
on the 8th December 1926 for instruction in planetabling. Detail 
survey on the scale of 4 and 2 inches to 1 mile was undertaken, and 
an area of 8 and 16 square miles, respectively, \vas completed by each 
pupil, after which the unit returned to Dehr ;~  Dfin for instruction in 
traingulation, traversing and levelling. 

During the recess season one Upper Subordinate otlicer and five 
surveyors from the 8ever;ll circles were trained in cantonment and large- 

scale surveys, and iL 'refresher' course \ r ; ~ s  given to those officers from 
the Circles who could be spared. 
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Shaksgam Valley Exploration. 
Oflcer 1~ chnrqe.-Jlajor K, hIasou. M.C., R.E.  

209. An expedition was sanctioned by the Governinent of India 
towards the encl of 1925 to explore and survey the sources of the 

Shaksgam river and the Aghil range, which lie beyonfl the Karakoram 

range. Major Kenneth Mason, M.C., R.E., Survey of India, was placed in 

charge of the work. His party consisted of Major H. D. Minchinton, K C . ,  
1s t  Gurkhas, Ma-jor H. C. Clifford, D.S.O., M.C., I.I\l.S., Captain F. 0. 
Cave, M.C., the Rifle Brigade, and Khan Sahib Afrm Gul Khan. (U.  S. S.), 
Survey of India. Three Gurkha sepoys and one hitvildar from No. 18 

Party,  Survey of In~l ia ,  were the only down-country personnel employed. 
Supplies incl fodder for transport were arranged for in Leh and the 

Nubra valley ; some difficulties were ci~use(l on the Hiinalaylrn piisses by 
lato spring f :~l ls  of ~ r io \ \~ .  The expedition. t,lking the Cerltral Asian 

trade route ;IS fitr us the Karakoram p,iss, reirchecl t l ~ e  headwater3 of the 
Ygrkand river irt the erld of June and crossed into unexplored ground at 
the source of the Shaksgam on 2ncl July. with :I caravan of about 160 
ponies and 24 Ladakhi porters. 

The head basin oE the Shaksgt~m wcis first explored. The valley 

was found to  be blocked by a large g1:icier which descends froun the 
northern wall of the Icarakoram range, in the neighbourhood of the 

Apsilriksas group and Teram Kangri. A fine view was however obtained 
from tile mountain& east of the glacier, atr far as I<%nd the Gasherbrum 

peaksl and the valley beyond the block was surveyed by planetable and 
Wild photo.-theodolite. There is no doubt that this valley is a continua- 
tion of the one ascended by Sir Francis Tounghusbi~nd from the foot of 

the Agllil pass in ltlX9. Xo llseful object would have been gained by 
forcing the glacier with a small party and merely traversing the ground 
that could be seen from the stiltions ; ant1 as the ponies were becoming 

weaker from lack of grass, it was decided to make a new base at  the 
head of a tributary to the Yiirkand river, discovered by Major H. Wood, 
R.E., Survey of India, in 1914 

From this new base, Major -\lason took a party across the glaciers 

a t  the head, explored and surveyerl the barren valleys beyond, and dis- 
covered a high plateau, whose exivtence wae previously unsuspected. 
This plateau was  surveyed and a way found westwards to n previously 
unknown river, which at firet was believe11 to he the middle course of the 
Shdksgam river; it subsequently turned out to be i1 large tl-ibutary to 
this river, but the junction could not he reached owing to the amount 
of water caused by the melting of the snows. 
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As a result ol' these exp1or;ltions about 1,500 squ:ire u~i le~l  of pre- 

viously unkno\\n country l~iive bc~en surveyed on the hall-inch scale, and 
this area Rill be increased when the topography plottetl in s\\-i t~erland 
by the f ild Stcreo-Autogrilph is includecl. 'I'l~is nrea inclnc~es the 
whole head basin of the Shaksgnu~, it8 upper sources : I J I ~  tributaries, and 

its first large feeder gl;~cier : :I very I n r ~ e  portion of the series oi' parallel 
riages of the Aghil r;rllse, w11ose ;~ltitucle 113s for the first time been 

deterllljned : the h c b ; t ( l  b;leins of the Tiirki\nd tribnt;lries ~liscovered in 
1914 by Mqjor f o o d  ; :~nd  the Aghil Depsang pla,tc,:~u. Some very fine 

views of  R2, the ~econcl highest mountain of the earth,  ant1 of the other 
great peaks have been obtained. Zoological, botanici~l, and geologici~l 
collectiolls have been made and have now been worked out by experts. A 

complete series of cirrus cloud and other meteorological observations were 

made, and a detailed exan~ination of the extensiol~s of the range axe@ 
was carried out. On the return of the expedition, a quarter-inch survey 

of the country and glaciers between the upper Shyok and P ~ n ~ n i i k  in the 

Nubra valley was made by the Khan Sahib, and photographs were taken 
with the Wild photo.-theodolite of the lower Nubra. These have now 

been plotted on the Autograph in Switzerland and it  is hoped to  bring up 
to date the existing map of this portion of the trade route. The old 

4 atlas' map of this district has long been ~ R O W J ~  to  be iuaccurate. 
The whole area explored is extremely barren. Peaks of 21,000 and 

22,000 feet are common. The party was for three months almost con- 

tinuously over an altiturle of 16,000 feet, with stations much higher. 
Grass and fuel were very scanty, and to the lack of grass must be attri- 

buted the high mortality among baggage animals. Of 21 ponies bought, 
ten died from various causes and there were 20 deaths among the hired 

animals The health of the party was good on the whole, but a few 
accidents occurred. The most serious of these was due to a fa]] of the 

hillside, which fractured the skull of one of the men. Thanks to Major 
Clifford, this man completely recovered, and the party broke up fit and 

well in Srinagar in November. 
An account of the expedition was given to the Royal Geographical 

Society on 24th January, 1927 and published in the GeogsvaPhical 
Journal for April 1927. The results of the Stereographic Survey Ex. 
periments with the Wild instruments were read before the Roya] Gee- 
graphical Society on 9th May, 1927 and were published together with 
a description of the Autograph in the Geog~nyhicnZ Joz~~vnctl for October 

1927. A full report giving tho scientific results, including brief contribu- 
tions and classifications of the collections by Natural History Expert8 
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now under preparation and will be puhlisl~ed in the "Records of the 

Survey of India ". 

Exploration in the Hunza Valley. 

210. An expedition led by Mr. C. F. Montagnier, a member of 
the  Alpine Club and Captain C. J. Morriq, 3rd Q. A. 0. Gurkha Rifles, 
left Srinagar about the middle of May, with the ob,ject of completing 

the exploration of the gap between the Visser Expedition of 1925 and 

Ma.jor K. Mason's Shaksgam expedition of 1926. Surveyor Torabaz 

Khan, Survey of India, was deputed to accompany the party. 

The party was stopped a t  Shingshsl ;bout the middle of July and 
political considerations prevented theill from cl.ossing the pass into the 
Shaksgam Valley; but surveys were completed of the hitherto un- 

sumeyed and difficult valley of the Ghujerab; of the previously un- 
surveyed Yashkuk Glacier ; and of the indifferently surveyed Chapursiin 
Valley. It was also intended to survey the Toltar Glacier west of the 
Batiira Glacier, but time was too short.  

An area of about 300 square miles on the scale of 3 inch to 1 mile 

was surveyed in the Ghujeriib Valley, falling in sheets 42 L & P, and 
&out 660 square miles in the Chapursiin Valley and Yashkuk Glacier 
in sheet 42 L. The country surveyed is probably as difficult as any in 

the world. 
Both Mr. Montagnier and Captain Morris have referred in high 

terms of appreciation to the industry and energy displayed by Torabaz 

Khan, by whom the whole of this survey was carried out. 



APPENDIX I. 

1. After considerable vicissitudes during the past few years our 
Annual Reports have at last reached a stage where we may usefully review 

the history of the problem and the conditions leading to the present 

solution. 
2. Up to 1877 three separate Annual Reports were published by 

the Revenue, Topographical and Trigonometrical Branches. From 1877 
to 1900 these were conlbined in one large volume giving very full reports 
on the worli of all units. Since 1900 the General Report has been 

published in a condensed form and ha8 been supplemented by a second 
volume, which consisted up to 1909 of selected " Extracts from Narrative 

Reports", after which this suppleli~entory publication took the form of 
an annual volume of the "Records of the Survey of India", which gave a 
full narrative report of the work of all units. Under this system, which 

continued frotn 1909 to 1992, much information was published twice over 

condensed in the General Report and elaborated in the " Recorde" 
Volumes, and a large number of identical Index maps appeared in both 
publications. Also owing to the stress laid on topographical surveys, all 
other work was relegated to separate parts of the volumes, so that one 
did not get a complete consecutive statement of the whole work of each 
unit. 

3. The publication of the annual " Records" Volumes was stopped 
after 1922, owing to retrenchment and other di5culties; n~aterial for 
them was however prepared in the same form as before, by all units, and 
was bound up in the manuscript for a11 Circles, pending a decision as t o  

some nlore satisfactory solution. These manuscript records were vel-g 
unsatisfactory and could only be regarded as a temporav makeshift; 
while the published General Reports became balder and more condensed 
than ever, and mere reduced to octavo size, in accordance with the new 
policy of Government in regard to oKcitll publications. 

4. First attempts at  the present form of publication were adopted 
for the Reports of 19242.5 atld 1923-21; : but these were still supple- 
mented by the 1n;lkeshift of binding together full manuscript reports 

based on the old systeil~ and not prepi~red in n durable form. The pmeent 
year is thus the first in which we have been able to establish a complete 



solution to  replace the system which terminated in 1922 with the publica- 
tion of the last of the Annual "Records" Volumes. 

5 .  The new system greatly reduces the delaya of publication by 
grouping the reports into 3 separate volumes for  which different officers 

are responsible, as follows :- 

(a) The Map Publication and Ofice Work Report is prepared by the Director, 
hlap Publication and corresponds with the financial year terminating on the 31st March. 

I t  can therefore be printed at Calcutta before the material for the General Repod is 

received. I t  includes in a colnpact and accessible form all statistics of drawing and 
~ublication offices, with Index maps showing progress of the various series of maps on 

different scales published by the Department. 
b The Geodetic Heport is prepared by the Director, Geodetic Branch for the 

survey year ending 30th September. I t  includes full reports of all scientific work for 

the use of specialists, with appropriate Index maps. I t  is printed independently at  
Dehra Dm, so that other Reports are no longer delayed by the laborious proof correo- 

tions and other sources of delay inevitable in scientific publications. 
A combined volume is being published for the years 1922-23, to fill the hiatlls 

&sing from the cessation of the Annual Records Vollime since 1922. Annual volumes 
are under publication for subsequent years, and it is hoped to have the series complete 

and up to date by next year. 
(c) The General Report includes brief abstracts of the above two Reporte, 

sufficient for general purposes. I t  is prepared by the Assistant Surveyor General at 

Calcutta and corresponds with the survey year to 30th September, so that it will appear 
later than the Map Publication Report and need not repeat the Index maps showing 
progress of map publication ; nor does it include any of the Index maps of geodetic work 
which appear in the Geodetic Report. We are thus able to free this General Report 
from the bewildering variety of Indexes with which it used to be burdened, and confine 

it $0 one single Index map showing the progress of topographical surveys since 1005, 
which is the prime work of the Department. 

On the other hand the General Report now gives a fuller account of the work of all 

field m e y  operations, in place of the bald summaries which used to be spplemented by 
fuller reports in the Annual " Records " Volumes. Also the whole work of each unit 

is given in a mingle compact statement, instead of being scattered over various Parts of 
the Report according to the nature of work. The object of this previous separation of 
the work into Parts is now better met by Abstract I ,  which enables anyone interested 

in Padi~ular  form of work, e.g., forest surveys, or in a particular area, to look up all 
relevant parts of the Report without difficulty. 

6. Supplements. The Map Publication and Geodetic Reports are 
complete and need no Supplement; but the General Report does not 

give minor statistics regarding surveys, which are needed for departmental 
reference, and also its Index map is on too small a scale to show exact 
details of survey operations. Each survey unit therefore now prepares a 

" Technical Supplement " giving minor statistics of departmental interest, 
and aleo " Detail Index maps " showing exactly the work of each year on 



all scales of survey. A few copies of these are prepared in durable form, 
and are bound i n  manuscript for future reference in the Department. By 
these means all essential needs are being met with much economy of labour 
and a very great increase in the promptitude of publication. Thus the 

exclusion from the General Report of minor details of a11 kinds makes it 
possible to get most of the material to press in the summer, so as to have 
the whole of i t  nearly ready for publication by the close of the survey 
year on 30th September; it can thus be bound and issued about a year 
earlier than was possible under previous conditions. 

7 .  The survey reports of the General Report will also be supple- 
mented from time to time by occasional voluines of the " Records of the 
Survey of India" which will give a full account of special survey opera- 
tions of exceptional interest. 

8 .  Minor improvements of various kinds have also been introduced 

into all the Reports. Perhaps the most valuable of these is the attempt 
to show future work on the Index maps; thus the General Report Index 
indicates the probable locale of survey operations for the coming field 
season, while the Map Publication indexes show maps in hand and likely 
to be published in the near future, in addition to those already published 

up to the date of completion of the Report. This procedure, combined 
with prompter publication of the Reports, will give all current informa- 
tion almost up to the date when the next volumes will become available. 

9. These changes have been effected during a period of considerable 
difficulty, and many imperfections still remain which can only be set right 
by the light of further experience of the new system. 



APPENDIX 11. 

1. I n  1924 His Highness Maharaja Sir Chanclra Shamsher Jung 
Bahadur, Rana G.C.B., G.C.SI . ,  G.C.M.G., G.C.V.O., D.C.L., Honorary 
General in the  Britisl~ Army and Colonel of the 4th Gurkha Rifles, 
Prime Minister and Marshal Supreme Commander-in-Chief of Nepal, asked 
for the co-operation of Indian Surveyors of the Survey of India in pre- 
paring complete modern maps of the whole of N e p ~ l .  This enlightened 

act has resulted in one of the greatest single contributions to Hilnalayan 
Geography which has ever been made, by giving- us for the first time ac- 
curate knowledge of the drainage and structure of 55,000 square miles of 
country (an area approximately equal to that of England and Wales), ex- 
tending over some of the greatest mountl~ins of the world, and including 
the highest known peak, Mount Everest, which is over 29,000 feet above 
aea level. This morl; consitutes such a valuable addition to geographical 
knowledge that a skeleton map of Bepal is published as a frontispiece 
t o  the present General R,eport in order to furnish geographers of all 
countries with the main outlines of the country, pending the prepara- 
tion of maps on larger scales*. 

2. A complete contoured map on the scale of S miles to 1 inch 
wae required, but the field work was carriecl out on the more conveni- 
ent scale of 4 miles to 1 inch. A specid 8-mile map is now being 
prepared in three sheets, after which the new information will be 
incorporated in revised editions of the Standard degree sheets on the 
ecalz of 3 inch to  1 mile. 

3. Two Nepalese officers, Lt.-Colonel Ganesh Bahadur Chattri 
and Captain Ganj Bahadur Karki: were placed in control of the survey, 
and their ability and untiring efforts in organising transport and supplies 
in a moet difflcult country were the main essentials in the successful 
accomplishment of the whole work. 

4. Season 1924-25. Work commenced a t  KBtmandu in Xovember 
1924, when Messrs Jugal Bebari La1 and Lalbir Singh of the Upper 
Subordinate Service of the Survey of India, with one surveyor and one 
computer, also of the Survey of India, reported themselves to the 
Nepgleee officers in cthrge. 

' : ' ~ h e '  Director, (;eotlct,ic- lSr:tnch, Survey of Indin,, Pchrn, nnn, will supply 8pal'C 
copies of thie nkeleton map to nrly geogr:~pl~ers or ~ c i c l l t i s t ~  wllo may require it. 



The small scale of survey and the desirability of starting the plane- 
tabling without delay, combined with the difficulty of carrying triangula- 
tion through the 'l'arai country, made it unnecessary to  follow the 
rigorous nlethods of triangulation ilorinally carried out inside India 

Direct connection with tlle Inllian triangulation w:~s therefore dis- 
pensed with during the tirst selson and the position of T<aulin (a 

station near liiitr~iiin~lu tixecl by Captain H. Wood, R.E., in 1903 hy 
theodolite resectioil from dis ta l~t  pei~ks) mas accepted ils correct. A 
base of 3,600 feet was measured at  1<8tm%ndu, ilnd from this Mr. .Jugal 
Behari La1 carried out triaugu1:ition over an area of 8,000 square 
miles. Mr. Lolbir Sing11 and one surveyor niean\vhile completed the 
survey of 7,925 scjutxre n~iles on the a-inch scale over the sulrie area. 

5. Senson 192.5-?6. The strength of the detachuient was raised 
to fourteen by the additin11 of ten more surveyors. Mr.  Jugol Behari 
Lul remained in charge, iintl in ndtlition to hnpervising the surveyors 
he extended the triangulation with the assistance of Mr. Lalbir 

Singh. 
This season Mr. clugi~l Beliari La1 based his t r i ;~~~gu la t i on  on existing 

Inclian triangulation on the Kun~aun-Nepiil border, ; ~ n d  proceeded in 
a south-eaderly direction as f a r  as B ~ n ~ j k o t  (Lat. 98" 5 X 1 ,  Long. h1°  14'), 
where he connected with ii similar series executed by Alr. Lnlbir Singh 
and emanating from old briangulation on the southern border of Nepd 
in longitude t(4" 20'. An area of 19,250 sclutire miles was adequately 
covered with triangu1;ited points. 

The season's outturn of topography amountecl to 3 , 0 4 5  square 
miles. This was inspected as far as possible by Messrs J u p l  Behari La1 
and Lalbir Singh. ably assisted by the two Nep~lese  officers previously 
mentioned. I n  addition to the data provided bj7 the new triangulation, 
use was made of peaks fixed from old t,riangulation in the plains of 

India and from the Darjeeling triangulation to  the east. The latter, 
especially, enabled a large area to  be surveyed without any fresh 
triangulation. 

ti. Seas011 1996-2'7. The detachme~lt remained at the same 

~ t r eng th  , with personnel unchanged, and completed the topography, 
covering an area of 14,025 square miles. Field work was finally closed 
in March 1927. 

7. Results. The toti11 area surveyed, 55,000 square miles, covers 
the whole of Xepiil up to the border8 of previous Indian Su rvep .  
r 7 I hrt.e srn:~ll  reas as hat1 to  be o~nittcd ( r l i t l ~  frontispiece). The tirst is 
a suliill gill) (GO square mileu) north of Manang Bllot near the wain 



axis of the Himalaya, where work was stopped by continuous snow 
storlns; the second (150 square iniles), north of Jagdol Lekh, was only 
roughly sketched on account of bad weather;  the t l~ird:  near Rasua 
Garhi on the Tibet border, was invisible from the Nepltl sida, and 
could only have been aurveyed by crossing the border into Tibet. 
The Nepiilese Government proposes to  have these bli~nlcs filled in as 

soon as possible by its own surveyors. 

8. 'l'he C O U L L ? Z ~ ~ ~  surveyerl presents great diversities of climate and 
relief. On the south i t  is bordered by a low-lying tract of 'J'arai, coverecl 
with forest and very mal~~rious.  The centre of the country consists of 
steep hills 5,000 to 20,000 feet high, largely forest covered and intersected 
by deep valleys. I t  is bordered on the north by the milin axis of the 
Himiilaya, a region of high cliffs ancl perpetual snow, where survey is 
lnade addi t i~na~lly difficult by mist and cloud. 

9. Accurucy  qf t h p  Sur?,ay. Considering t h ~ t  the triangulation had 

to  be carried out concurrently with the topogri~phy in the tirst two 
seasons, ilnd the Inany difficulties presented by the country, the resulting 

surveys show evidence of i~ very satisfactory degree of :Iccuracy. I t  is 
believed to  contain very few inaccuracies which will be appreciable on the 
scale of 8 miles to the inch. None of the stations of the triangulation 
are likely to be ;is much i ~ s  100 feet wrong in position or 20 feet in 

height. The junction of two series at  B ~ n j k o t  (para. 5) revealed closing 
emor8 of 0".51 in latitude, 0".8T in longitude, and 15 feet in height. 
Apart Irom few cases of d o ~ i b t h l  identification, fixings of distant peakg 
whose positions were previously known agree within 250 feet in position 
and 50 feet in height. The i~greement is generally much closer. It is 
believed that the maximum errors of topography can hardly exceed half a 

mile anywhere, and that the average error of planetable- fixings through- 
out the work should he well within one quiirter of a mile, or about one 

' thiI-tieth of an inch on the 8-mile scale. 

The successful completion of this survey in the short time of three 
years, in spite of the difficulties of climate and topography, is a notable 
achievement and reflects great credit on all the officers and surveyors 

concerned. 
10. Nome?zclaturs of the peaks. The S e p ~ l e s e  only give specsc 

nameR to a few snow-covered !make of remarkable aspect, but each group 
of snowy peaks is calbd a Himd* or "Abode of snow ", and receivee a 

*The Hindi  contrnction Himlil is generally n ~ e d  in NepAl nlla the Eastern 
Hbglayan in place of the Sanscrit Hrilniclayn, used further webt. 



name. Thus ilfoun,t Everest domi~r;ltes the Mahk Langur Himiil; Ir'inchi~l- 
junga, the Singiililii HimB1; D h a u l ~ g i r i ,  a Himiil of the same name; 
Gauri  Sccnlcar, the RolwBling Himiil; and Api, the Viyiis Rishi Hirniil. 
Mount Everest itself, whose steep southern face carries little snow, is in- 

conspicuous from the south and has received no Sepiilese name. It has 

recently been suggesterl that the Tibrtilns give Monnt Everest the name 
of Chomolomo, but Lt.-Colonel Ganesh l3ahac1url of Sep,?l, considers 
that thie name is used for the whole northern side of the Mahii Langur 

Himgl, and that i t  is not the name of the peak. 
In  view of Captain Wood's work in 1903 and the full summary of 

the situation published in 1904 in "Xatnre ": Voloume I,XXI, pages 42-46, 
i t  is surprising that some European geogri~phers still persist in giving the 
name Gauri Sankar to Mount Everest. Ky enquiry in the immediate 
neighbourhood, t,he n a n ~ e  of Gauri Sankar was detinilely found to apply 
to the twin peuks ( 83,440 feet ) situated over 30 miles Res t  of Mount 
Everest, as identified by Captain H. Wood in 1903. The loci~l inhabitants 
frequently use the alternative name of Gaura Pnrbatti~. Either ualne 
implies the idea of Shivu a n d  his w-fe, and is suitable to these twin peaks 
but would be quite ixiapplicahle to the isolated pyramid forming the 
sum~ni t of Mount Everes t. 
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