
SURVEY OF INDIA 

GENERAL REPORT' 



BRIWKER SIR &DWARL, A1,DBOROlTGEI TAIPM, 

SU3WXYISA 1aEt4-88 



SURVEY OF INDIA - * 

GENERAL REPORT 

1928 TO 1929 

From 1st October 1928 
To 30th September 1929 

PUBLISHED BY ORDER OF 

BRIOADIER R. H. THOMAS, D.s.o., 

SURVEYOR GENERAL OF INDIA. 

Printed at t h e  Photo.-Litho. Offlce. 

Survey of Inciia,  

CALCUTTA. 

1929. 





PREFACE.  

THE WORK OF THE SURVEY OF INDIA. 

The department is primarily responsible for all topographical surveys and 
explorations, and for the maintenance of geographical maps of the greater part 
of Southern Asia. Also for geodetic work, which includes :-the main trigono. 
metrical framework, extending in some cases far beyond the frontiers of India, 
and control networks of precise levelling based on tidal observatories; tidal 
predictions and the publication of tide tables for nearly 40 ports betwoen 
Suez and Singapore ; the magnetic survey; astronomical, seismographic, and 
meteorological observatories at Dehra Dun; and geodetic investigations of an 
international character, in regard to which India enjoys a unique position 
between the greatest highlands of the world and a deep ocean extending to the 
Antarctic. Indian geodesy has thus disclosed by far the largest known ano- 
malies of gravitational attraction in the earth's crust, and these have led to 
some of the most important developments of modern geodetic research, whilst 
the Great Trigonometrical Survey of India enjoys an international reputation 
as a very valueble contribution to estimates of the size and figure of the earth. 
The calculations of astronomy and some important data in physics depend 
ultimately on these terrestrial measurements. 

In  the past the department has also carried out the original large scale 
revenue surveys for most of India, and was still conducting 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 1-inch = 1 mile 
scale. I t  was hoped to complete this series by 1930, but owing to retrench- 
ment and the war little more than half has been done up to date, in spite of 
the reduction of the scale of survey for less important areas. Thus, although 
new surveys covering an area about equal to that of England are carried out 
every year, the maps of half the country are still very old and only kept up 
to date roughly by means of rather perfunctory information supplied by local 
offlcials; tho old maps are also about two miles out as regards geographical 
position, being based on a longitude of Madras determined in 1816. 

Boundary surveys and records of international, state, and provinoial 
frontiers have always formed an important item of topographical work; and 
in recent years thero has been considerable progress in the preparation of 
Guide Maps for important cities and military stations, where the 1-inch = 1 
mile acale is quite inadequate. 

Miecellmeoue.  While expending on topographical and geodetic work all 
funds allotted by Imperial Revenues, the department is steadily developing the 
policy of aiding local surveys in various ways, on payment by those concerned. 
Theso ri~iscellaneou~ operations include: all forest and cantonment surveys: 
rnany riverain, irrigation, railway, and city surveys, and surveys of tea 
gardens, mining areas, &c., with a great deal of control levelling for the same; 
administrative assistance and oficcrs are nlso given in aid of the revenue 
nurveys of vnrioum Provinces and States. The Printing Ofices do much work 
for other Government departmento, such as printing special maps, illustrations 
for Archeological Reports, all diagrams for Patents, kc. The Mathematical 
Instrument Offlce gives valuable aid to all Government departments by main. 
tnining a high etandnrd of in~trumcntnl equipment, especially in conneotion 
with optical work, and hy the manufacturc and repair of high.class insbruments 
which would otherwise have to be imported from abroad. 



Military, de. The department is also reeponsible for all survey operations 
required by the Army, and has been rapidly developing measures to meet the 
greatly increaeed complexity of modem military requiremente, especially in 
connection with air survey. I n  view of its high military importance, air 
survey work for various civil purposes is receiving all poesible encouroge- 
ment and assistance, while the latest methods of stereo-photography are being 
studied experimentally. 

Ad~niniatra,tion is by the Surveyor General under the Education, Health 
and Lands Department of the Governlnent of India. The Headquarters Office 
is at Calcuttn under the Assistant Surveyor General, 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 Dehra Dfin, and one for the Map 
Publication and other technical ofices at Celcutte. 





C O N T E N T S  . 
PREFA CE-The ?cgm.k of the Sr~rvry of India . 

GENERAL REPORT . 
LNTRODUCTION and SUNMABY . 
I . ABSTRACT OF SURVEYS in each Province and State . . .  

I1 . ABSTRACT OF GEODETIC OPERATIONS ... , . . 
111 . ABSTRACT OF MAP PURLICATION AND OFFICE WORK 
IV . ABSTRACT OF TOPOGRAPHICAL WORK ... . . .  

V . SURVEY REPORTS. FRONTIER CIRCLE- 
Summary . . .  ... ... ... 
A Survey Company . . .  ... ... 
E Survey Company ... ... . . .  . . .  
No . I8 (Air Survey) Party . . .  . . .  . . .  
No . 22 Party . . .  . . .  . . .  ... 
No . 23 Party . . .  ... ... ... 
Settlement Survey Detschrnent . . .  . . .  

V I  . SURVEY REPOIITS, CENTRAL CIRCLE-- 
. . .  Summary ... . . .  ... 

No . 1 Party ... . . .  . . . ... 
No . B Party . . .  ... . . .  ... 
No . 24 Party (Sind Rectangulation) . . .  ... 
Benares Dehchmeilt ... ... . . .  

. . .  BhOc Survey Detachment ... 
Alr rvey Traverse Detachment . . .  ... 

VII . BURVEY REPORTS. 80UTHEHN CIRCLE- 
Summary . . .  . . .  . . .  . . .  
No . 6 Party . . .  ... ... ... 
No . 7 Party . . .  ... ... 
No . 8 Party ... ... ... ... 

V I I I  . BURVEY REPORTS. EARTERN CIKCLE- 
Bumlnary ... ... ... ... 
No . 4 Party ... . . ... . . .  
No . 9 Party . . .  . . .  . .. ... 

. . .  . No 12 Party . . .  . . .  ... 
IX . SURVEY REPURTS. BURMA CIRCLE- 

Summary . . .  ... . . .  ... 
. . .  No . 10 Party . . .  ... ... 

No . 11 Psrty ... . . .  ... 
No . 21 (Bnrma Forest) Pnrty . . .  . . .  ... 

X . SURVEY REPORTS, MI8CELLANEOUS- 
. . .  No . 20 Party (Cantonment Surveys) . . .  

. . .  No . 17 Party (Levelling) ... ... 
... Training School, Dehre DBn ... . . .  

APPmDIX I.-A brief ,description of the new map mounting 
... . . .  ... ~nechine ... 

I N D m  u . - M o d e r n  Topogrephical Surveys and Compilation ... 
78 

At end . 



SURVEY O F  INDIA 

GENERAL REPORT 

From 1st October 1928 

To 30th September 1920 

INTRODUCTION AND SUMMARY. 

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

G e n e ~ a l  Beport .  
Geodetic Report .  
M a p  l 'ubl icnt ion and Of ice  W o r k  Report .  

The first two are for the survey year ending 30th September, while 
the last is for the financial year up to 3 l s t  March. 

The  Map P u b l i c a t i o n  R r p o ~ t  contains all the I N D E X  MAPS showing 
the prc;grem of map publication on all scales, with reports on publication 
and iseues, printing and drawing, and of suci~ ofices as the Mathematical 
Instrument Office, which have to conform with the financial year. 

The  Geodetic R e p o d  includes full details of all scientific work. 
TIiis General  Report  only gives brief :lbstrxcts of the above (vide 

Abutracts I1 and I11 in the Table of Content@), but gives complete 
reports of the survey operatioils of the ortlinary field parties and 
detaciirnents. Abstracts I and I V  (vitde T:ible of Contents) snl~lrnarize 
these latter reports and enable the reader to look up such portions as 
may concern him. Therc is one Index Map at  the end, showing the 
progress of modern topogrnphic:~l surveys and colnpilation. Maps of 
sorts :we of course avnil;lble for :ill p:irts of the 1nrii:iu Empire. but 
Rome are very old, and a11 previous to 190.5 were based on the old 
longitude of 1815. (which was over 4 l~iilee out), and are excluded from 
the Index Map. 

2. General. Erigatlier R. H. Thomas, n.s.o., held the post of 
Surveyor General for the greiiter part ol' the year, liavlng taken over 
the charge from Brigadier E, A. Tandy, on the 2.>tli December 1928. 

The post of Assistant Siirveyor Genoral was filled by Major Kenneth 
B f a ~ o n , . ~ . ~ . ,  R.E. 



2 INTRODUCTION AND SUMMARY 

3. The total cost of t,he Depnrt'lnent for the past tinancial year 
ending 3 l s t  March 1929, :is compared with that  of previous years, was 
as follows:- 

I 

, Rs. Rs. I 

Gross actual cost 

Deduct receipts :ind 

59.64.82Bfn~ 58.29.63U(/~~i 8 8 . 8 9 , ~  1 l f o  111 c 1 u d i 11 g 
Rs. :3,01,336 
for Rngl~sh P3.28.180 33.2-1.736 1 maell* charges ( n i g h  
Commisn~oner ' 

I on Stores, and 
loss or gain by 
exchange. 

( h )  I n c l u d i n g  
I Rs. 3,53,100 

Net actual charges ... 86.36,746 86.04.894 33,31,&28* for (lo. 
I 

"These figures are not final. 

1'/1~ totul rhvecc of new surveys of a11 kinds completed during the year 
tvas -E7,8?;8 scluare miles (p. 25). 

4. Organizcttiotb. 'The whole area of Inclia and Burma is divided 
for the purposes of the Sul-vey of In(lia into fi\e Circles. The limits of 
these are shown hy blue lines on the index map a t  the encl of the hook 
In order that  civil administmtions nncl the public may know which Director 
to address on survey matters, a list of Provinces arid Stntefi comprised 
in each Circle is given in the loose slip containing Survey Xotices. 

The Engraving Office has heen an~al,a;i~niitecl with Xo. 1 Drawing 
Office i l s  its Engr'iving Section, with ellkct from the 1st April 1928: 
the Copper plate Printing Section of the E n g r i ~ v i n ~  Office being trans- 
ferred to  the Photo.-Titho Office from the sarne (late. Arrangements 
are being made for the recruitment of two technical officers from 
England with a view to  introducing brush drawing nncl c4'ecting 
 improvement^ in the work- of the 11ew1y forn~etl section 

Under the orders of the (iovernlnent oE India XOR. 16 i ~ n d  20 Pnrtieb 
have been tlesignntecl '. So.  16 Party (Puhlic;~tiori itnrl Stores)" and 
'. No. 20 Forest ;rn(l Cantonment Office " respectively. and retlistribution 
of duties has Iwen lriade accordirigly 

In order that the p r e ~ e n t  Jli~thcmaticnl Atlviser 1)r. J. deGrilaff 
Hunter, M.A. ,  SC.~). ,  I>, rnst. r. rnay continue to devote  hi^ attention to 
mathernnticill problelns, while holrling the potlt of I)irector, Ueocletic 
Branch. ;L senior Class I olficer will hold charge of No. 2 1)r:twing Office 
and will. as Llepnty Ilirector, Geodetic Hr;~nch, perfor111 a part of his 
duties, mostly of a topographical nature. 

A temporary esecntive charge nf Officer i l l  charge, Map I'u~~lication 
Office, in place of the post of Chief I>raftvrn;in, clnring the tenlire of the 
post by Mr. E. 1:. \Yest,  ha^ been creiited. 

A rletach~nent entitled the Air Survey Traverse Jletachment ha8 heen 
formed uurler the direct control of the Director, Central C'ircle, to esecute 
traversing for the control of air nurveyg in the clistrict~ of Srtrlpnr , 
Bahraich and Fgziibad (p. 53). 







INTRODUCTIOK AND SUMMARY 8 

The R&jput&na Detachment, which was renamed the Benares Detach- 
ment, has been disbanded from 30th Septeu~ber 19.19. 

The Settlement Survey Detachr~~ent  was disbanded on completion 
of its work. 

5. Notable events of the survey year were :IS follows :- 
C\Litr(ll S,l~r~w,y.--The survey of Chitriil on the I-inch :~nd  &-inch 

= 1 lrlile scales \$,as con~pleted during the year. The survey required 
and consitleral~le enterprise ; officers and surveyors 

with no previolls experience of high c l i~r~bing have tri:lngulated and sur- 
veyed in lnountai~~ous and glaciated areas involving regular climbing to  
well over 18,000 feet. 

B h u t i ~ ,  Sz~rvey.--With the permission of the Bhutanese llurbar, 
surveyors of S o .  1 2  Party surveyed 790 square miles of previously unex- 
plored country in Bhutiin acljoinir~x the British territories (p. 67) .  

Riverain Sv,rrse?ys.--So. 22  Party has now completed its programine 
riverain surveys, ant1 will be diverted nes t  seilson to special and 

gulation surveys for the. Bha kril Dan1 Irrigation Project, for which 
the Governu~ent of the Punsjab 11:lr'e allotted funds. The surveys are to  
cover an area of about 15,000 square uliles and urill probably take 5 years 
to complete. 

ilIfiltltr, dl,. ~ ' ~ L I - L - c ~  --Owing to  certain technical difticulties in respect 
o[ the S e t t l e l ~ ~ e ~ i t  nla1)s produced by the Air Survey Conlpany, the 
original contr,~ct matie 114th the Go\-ern~ccbnt of Bengal was not com- 
pleted. The r~letllod of rectiticiltiou has subsequently heen cttlanged to  
surmount the tlificulties esperiel~cecl : and the 11i;lps now being produced 
hilve pro\-ed rluite accurate and s:~tihi:~ctorg when tested ill the field. 

A ~ I I L ~ , . ~  I ~ ' : r l , e r i ~ i ~ o i ~ t ( ( L  pkotoginct2)l~ ;C Su?-t.c?l.-Lieut. I .  H. R. iYiluon, 
RE., carried out a m a l l  cliperiu~ei~tal pllotographic survey in the Alrnora 
district with the Wild Photo. Theodolite. Owing to the ~r-idtll of the 
valleys i t  was proved t h , ~ t  the Autogrilpll ~ o ~ i l d  not plot the country so 
far f r o u ~  the hiwe stntiona 011 the large scnlr, recjuirecl. q * i = .  (i6-inches = 
I mile (p. 43). 

P .  - : I  1 .  . C I ~ I  1 . .  1 I .  I Lieut. I). McK. 
Hurn, RE. .  wit11 ir  ~111all IiliIp reprodliction st.ction attentled P\'ortllern 
('onilni~nd nlantruv~,ea in Octoher ; ~ n d  Soveniber 1928. 

'15' Survey Coinpuny carried out colllhil~ecl tmiiliug with the H O J - ~ I ~  
Air Force mtl  1:0yi11 Artillery at CJrlett:~ (luring the recess 111onttrs (p. 45) 

A 1:0j*.11 Artillcry Sur \ey  Section nnller ( 'apti~in ('ulver.vel1, l t . ~ . ,  
spent X cli~ys a t  liirwi~ll)i~~di (1lll.irlg ~ S O V ~ I I I ~ ~ J .  1 ! ) 2 H  i111d carrier1 out ;L 

Nnrvey exercise in co-ol)eri~tion wi t11 ' A '  Snr\  ey C o i r ~ ~ , ~ n ~ .  

E , ~ ~ ~ ) l o ~ c t l i o r r  --His Koy,~l Higl~ness the 131ike of Spoleto lecl :In 
espetl~tioil to  tlle I<ar:~koral~l. A p:~rty croshecl the RIuz-tiigh 1):lss to the 
Yarpo I.:~ggo glacier and followed up the Shi~Jihgi~l l~  valley to the Kyagar 
glacier, discovered by the Survey of India in 1!12(;. A stereogr:tphic 
survey was rriadc of t l ~ r  Bii1tor.o glilcier ,111(1 va r iou~  meteorological, 
magnetic ; m t l  pent lu l r~l~~ obh~rv~r t lons  were c:~~.rird out, both on the 
glacier and in 13iltistiill. The 1)uke vibitcd 1)ellri~ 1)iin in March 1929 
an11 co~npnred his pendulum and nragnetic instruments with those of No. 
14 Party and the nlaguetic ol,scrvatory 



Dr. Filchner has furnitlhed the results of his astronomical observa- 
tions ~xinde (luring his last Tibetan expedition. 

Kliikn Sahib Afraz Gul lihnn was deputed to  iiccorrlpany Mr. P. C. Vioser 
on an expedition to the Ii~rrukoram during the sunilner of 1929. The 
party 11as succi~ssfully exp101,t.d the great tributaries of the  lower Siachen 
Gl.tcier. Two long gl.~ciers flow north-\vest from the head of the Chong- 
Bnm,ian mt l  hlt~tnostong gli~ciers, the first of' these being approximately 
20 ~niles loug. Almost the whole of the unexplored region of the Upper 
Subra  valley was surveyed by Mr. Visser and the Khan Sahib. Tribu- 
twies of the upper Shyok below S i l ~ e r  Brangsa were nes t  explored, 
after which tlie expedition examined ancl surveyed the country east of 
tlitb Knriikoram pass. At the end of September Khan Sahib Afraz Gul 
Khan \vns on his may back to Leh, having surveyed approximately 13,000 
square miles in this area. 

E'tiyoslcw i t s -  Ron~cuz icc B o ~ L I ~ ~ c G I ' ! ~  C0n~rnission.-Colonel W. M. 
Coldstrenm. late Director, Survey of India, has been appointed British 
Deleg~ite on the Yugoslavia-Romania Boundary Commission. 

The Hin~cilaynn Club, to  which reference was rriade in last year's 
General Report, published its first Journal in April. It contained a 
summary of Central Asian ancl Himali~yan Exploration during the 
previous year and many articles of interest to the Department. 

At-lt+et~t~ircs c ~ n d  Cccsz~ctl i t  ies.-Officer Co~nmanding, 'A '  Company 
has reported the following act of gallantry by Muhamnlad Rafi, a porter 
of his company :- 

On the 25th August 1928 :I porter fell clown a crevasse in the 
gli~cier on the Jlarhi~t  Pass ancl lay there unconscious. The 
sides of the crevasse were colnposed of heavy brittle icicles. 
Jluhan~mad Rati dexencled the crevasse on a rope a t  consi- 
derable personal risk, and attt~ched a rope to the unconscious 
man, who was then rlrawn up alive with soroe tliffculty, after 
having bee11 clown the crevasse for over 3 hours. 

C. PC, K.S. M., A.T.M., Sub-Assistant Superintendent, and Surveyor 
Meung On Ba of So .  10 Pnrty. accornpanie(1 the Civil OWcer on an 
expedition amongst t , l~e  heatl-hunting N 5 g ~  Tribes in the unadl~iinistered 
territory to the north-west of Burrua (p. 70). 

Bii~n-eilting tigers ancl wild elephants infestetl the jungles under 
anrvey by S o .  10 an11 21  Parties; two Kachin coolies of Xo. 10 Party 
were killed hy tigers (p .  71 ) .  

3 7  cases of cholera of which 17  proved fatal, occu~.recl ;tmong the 
menial eutablish~nent of S o .  2 1  Party (p. 75); four fatal C 0 8 0 8  of 
chnlera occurrec~ in No. 11 Party ip. 7 3 , .  Steps are now being take11 
to  inoculate all khalosies before proceeding to Burma on nurvey duty. 

Two death8 from pneumonin occurred in KO. 22 Pnrty (p. 75). 
iVezr8 b?c,l(lin!/s.--The construction of two bungalows have been 

eanctiond as oficers' quarters for ' E '  Survey Compi~ny a t  Quetta. 
A new map sales-room for the Map Record and Issue Office has also 

been sanctioned. 
Unfortunately funds have not been provided, and both inconvenience 

rnil congestion, 1e;~cling to  lone of efficiency, are bound to occur until 
these huiltlings are constructeil. 
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A new rnural sub-standard, 100 feet long (wi th  intermediate marks) 
has been constructed in the base-line alley of the Burrnrd Observatory a t  
Dehra Dun. 

The following instru~llents were specially nlnnufnctured by the 
Mathematical I n s t r u ~ ~ l e n t  Office for the parties specified :- 

I~ \F7heel pen " for drawing conventional signs-for the Director, 
Geodetic Branch, who remarked that  i t  was a great improve- 
ment on anything hitherto tried ant1 worked satisfactorily. 

. .Stand" for  Furnival Hand Press with inule bags-for the 
Director, Frontier Circle. 

.. Protractor " Air Photo.-for the Ferozepore Arsenal. 
An apparatus for feeding mosquitoes-for the Calcutta School of 

Tropical Xedicine. 
Twelve Slide Rules, wave length-for the Army. 
One Sounding Reel to carry 300 feet wire for  use with portable 

steel boats-for the Pun-jab Irrigation Branch, and one 
wireless Ilirection Finder-for the Bengttl Pilot Service. 

A special Duralumin Slide Rule was made for the Army and is 
now under test. 

The 1l:lthemntical Inet ru~nent  Oftice has completed the repair, re- 
, cleaning and adjustnlerlt of 1.554 Prismatic Binoculars for the 

Director of Contiracts, Army Headquarters, the Inspector 
of Guns, Cossipore, and a Honie firm, in approximately two 
months. 

A map mounting machine hils been installed in the Map 1:ecord and 
Issue Office, Calcutta. This is the first ulachine which \\-ill be working 
outside England. A brief description of it is given in the Appendix. 

Distiiiguishcrl Visito?.~.-M~~jor-Gener:~l \T. M. St. U. Kirlie, c , ~ . ,  
c.M.a., D.s.o., Deputy Chief uf the (fcneral Staft'. Ariny H c i ~ d ~ u a r t e r s ,  
India, visited the Geodetic Branch Ofice on the 19th October 1928. 

At the in~.itntion of the Director. the offices and parties of the 
Central Circle were visited by His H i g h n e ~ s  BInhiirl,ja Sir Uirlaid Singh 
Sahib Bahadur, K.C.S. I. ,  1c.c.v.o.. of ,Tot-lhpnr. 

Mr. A. B. Reid, ~ . c . s ,  Joint Secretary to the C:overnnlent of India, 
Departrrient of Educ:rtion, Hei~lth and  land^, visited the headquarters 
ofiices, Ci~lcuttn, ou t l ~ e  29th December 1928 

L ~ c t w r e s  r o l r j  T t t s t ~ z r ~ ~ t i o i ~ s . - ~ ~ c ~ l o u e l  Philliniore, D.s.o.. Director 
Frontier Circle. gave n lantern lecture to members of United Service 
Institution i ~ t  Siml:~ entitlet1 ' . R e c e ~ ~ t  Surveys in S\riit ant1 neighbouring 
countries". His Excellency t l ~ c  Coniln:~nder-in-Chief in India was 
present. 

Lt. -Colont.l L. Cf. Crosth\vai t. I .  .\. , Ilirector, Sout t~ern  Circle, 
delivered a, lecture 011 "The Survey of India in Pence and M'i~r" at  Poona, 
on the 19th and 20th Septe~nber 1928. 

Major Kenneth Mason, &LC., R.E., Assistant Surveyor General, 
delivered a lecture a t  the Rotary Club, Calcutta, on "Exploration in the 
Hirnii1a-j-a." 

While on leave, Captain G. H. Osrnaston, M.c., R.E.,  enquired into the 
possibilities of using electric lnlnps for primary triangulation, instead of 
h e l i o ~  and oil lamps. 



At the request of the Supel.intendent, Cordite Factory. Aruva.nkadu, 
Silgirie, o cherllical iissistant, Mr. A. y. Krishna Iyer of the factory 
was given training in the rudi~nents of gliiss b lor~ing in the Mathematical 
I n s t n l ~ ~ i e n t  Ottice lor  ;I period of one 111onth iu Xovenlber-December! 
1928. 

An instr l~rl~ent 111irker of the Uoverunrent Engineering School. 
S i i ~ u r .  is n n d e r g o i ~ ~ g  training in ~ l ~ i n o r  repair and :~d.justuient of sur- 
veying i n s t r u ~ ~ ~ e r r t s  fro111 the 7th Mary 1921). 

0. Appreciations. The following is iln estract fro111 the Itesolu- 
tions of the (.;c.)ve~.r~lue~~t ol Assa~rl, R,evenne I)epi~rtlllcnt, on the Survey 
iincl S e t t l r u i e ~ ~ t  Report, Ase:rw, for the year encling the 30th September 
19'18 :- 

"The  t iovc r t~or  i11 C o u ~ ~ c i l  takes this opportunity o f  ~ i e k ~ l o w l e d g i ~ ~ g  thc  readiness 
lv i t l~  which the  otticers of t he  Assnlli Survey Depar tment  h a r e  responded 
to :rli eitlls ~u t lde  U ~ O I I  the111, ~ I I I ~ ,  ill pnrt.iculnr, the vctlut~ble services whicll 
Oolonel JlcHttrg,  who is now o11 the po i l~ t  of ret,ireulent, hctv renderer1 to 
the C iove rn~~ len t  of . i s s a ~ ~ ~  t l ~ r o ~ ~ g h o n t .  the period of his conllection with 
t.hc l)epttrtnrcb~~t." 

Letter S o .  I X t i O - N ,  (liltecl "5th March 1931) iro111 the Secretary to 
tile P~n~j i rb  (;ovt.rl~inent. Revt,nue l)ep;~rtmcxnt. to the Surveyor Generill 
regi~rding the work of So.  22 Party, is reproduced below :- 

"The  work of t h ~  t t ivel .~i l t  Survey party of the Survey of I n d i t ~  COIIIC'S to 11 

closc i l l  the t'linjub t.his seaoorl. ' The  P u ~ ~ j n h  C;o\.err~li~ent tnke this 
opportunity of 11oting that  the pnrty hns worketl for n11111ber of yenrs i l l  

prlrsllallce of tllr systern of river.tlin ~ ~ ~ n p p i ~ ~ g ,  deviser1 by Captain E. A. 
Tnl~t lv .  tirst ill c o n ~ ~ e c t i o n  with the se t t le l l~cnt  operntions in t t ~ c  Ludhiii l~n 
district;  t l ~ c  \\ol.lc hns I I O W  covc~red the ri\,cmin itrcns of the JIIIIIIIIL, Sutlej. 
I I .  I I  1 I I I  rivers. I :IIII directctl b\- the  C+overnor ill 
Col~nci l  1 0  ri1.v t h t ~ t  t11c work of t l ~ c  Pilrty hnr; heen of ~ I I I I I I C I I A ~  valae t,o 
the l i e \  cllnr l ) c ~ p : ~ r t ~ t ~ e ~ ~ t  oE this G O ~ C ~ I I I ~ I ~ I I ~  in eo-ordinating the rnaps 
~nn t l c  on diff'ercr~t l)n*c* l i ~ ~ c s  of (1iHibre11t villnges i r ~  those difficult tmctn. 
; I I I ~  in ( l i t ~ ~ i ~ ~ i s l ~ i ~ ~ g  callhrs of disl)l~tes i lr~d litigation r e g d i n g  the  owner- 
+hip of Inr1(1~ sit11:1tet1 i l l  t h ~  I ' IIIIJN~I l . i \ .e r~~i l~s ."  

"The Prlnjsb t i o v r r n ~ ~ l e ~ l t  t,;tkt' this opportunity. s t  t l ~ e  closc of the work, of 
expressing their grcixt ob l ign t io~~s  to the Survey of 111dir~ for the accuracy 
; L I I ~  prol~rptnesu with ~ r h i c l ~  the task has  hern  discharged and  for the 
helpful co-operntion. which ~ucceas ive  Ilcvennc Otlicers in  the  Punjnb 
hnve received fro111 the t lcpnr t l~~ent ."  

Meeers. H. Wild & Co. of H e e r b r u g ~ .  Switzerlantl, coni~nunicated 
their thanks to the hlathe~~laticnl Ins t r r l~l~ent  Otfice for its conetructive 
criticie~ll vf their new theuclolitc~s irncl alno confirn~ecl the Mathen~oticul 
Inetrument Otiice d i a z r ~ o s i ~  of various defecttr which had developed in 
them instrunients (luring tield service. 

7. Award8.-Tl~e f o l l o ~ i n g  lionourn s e r e  conferred (luring the 
year :- 

Knigh thoocl , . . ... J11.1gc~licr E. .I Tnndy, Iretirrd). 
Rni B a h a d ~ i r  . . . ... llni Yshib Prarnn(1aralljan Ray.  
Khnn Sahib ... ... J l r  J I I I ~ I : I ~ I I I ~ ~ ~ ~  Hnsnr~ .  
Kgnr-thnye-zaullg-hhwi.Sa1u.c-ya. U. PC. A.T.M. 

Min. 
At n durbsr held a t  Mnrree on tile 13th June 1929, the Commie- 

sioner of the Rawitlpincli 1)ivision preeented the ineignis of Khan Sahib 
to Mr. Muhan~rnad FIiinan. The General Officer Commanding-in-Chief, 
Northern Coninland. nttencded the durbiir. 
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8. Personnel.-Casualties, retirements. and  recruitments were 
ilrs follows:-- 

Class I Office?*s:-Brigadier E. A. Tandy: Colonels E. T. Rich, 
c.I.E., A. A. JlcHarg, D.s.o., and 31 O'C. Tandy, D.s.o., o.B.E., and 
Messrs. W. M. Gorman and 31. C. Petters. retired. Colonel C. M 
Browne. c.M.G., D.s.o., died. 

Major IT. E. Perry. ~ . c  . I L E . .  lias heen te~npornrily transferred to  
Security Printing. India. 

Lt.-Colonel H. J. Couchman, r).s.o., Ar.c., l : . ~ . .  reverted from the 
Security Printing, India, and procrecle(1 on leare. 

Lieuts. C. J. Pricc, H.E. .  H. H. Snms. E sc . R.E. .  find C. A. I(. 
Wilson, R.E.. were appointed to the Dep:~rtulent 

Messrs. H. P. D. >lorton i ~ n d  P. A. T Icenny. O.n.E. ,  F . s . I . ,  were 
promoted to Superintendents. 

Class I1 0t f ;co.s .  Mr. 11. Jl Puri. R.S dietl. MI. E. J .  Biggie, 
retired. 

Captain J O'C. Fitzpatrick was invalided 
Messrs. Afraz Gul Khan, Its.. and .\luhnnin~;~d Hasan, K.s., were 

prolnoted from the Upper Subordin.~te to the Class 11 Service. 
I ~ I ~ P T  Subordi?znte Opic~rs. Messrh. I< K D,Is. u A , ,  Shib Lal, R.s . .  

and Abdul Ghiifur retired, 51r Iltifnt H u s ~ ~ i n  reverted f r o ~ n  foreign 
bervice wit11 the Air Headquarters. -11 . a~~ .  1 7  probntioners were appoint- 
ed. of \vhorn one U i l h  nppointefl iIS il Geodetic C ~ m p u t ~ e r  and seven were 
discharged. Three- TAower Snhnrclinnte\ were pro~iloted to the Upper 
Subordin'i te Service 



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

9. The nnnlial expenditure on surveys in the Indian Empire must 
amount to  something like three crores of rupees, or say two million 
pounds, if we include cadiistrill surveys, carried out locally by Provinces 
and Stittes, an11 inisce1l;bneous surveys for engineering projects, e.g., rail- 
mays, canals, mines, ro i~cl~,  rivers, harbours, cities, &c. 

The prime duties of the Survey of Tndia, are geodetic, topographical 
:rnd geogrcrphic;il, tlnd cost little Inore than it tenth of this total (about 
Re. 3:3,00.000) ; but the department is :~lso developing co-operation with 
local survey i~gencies, with n view to ~nutual  economy, and is now doing 
miecellaneons outside work costing nearly Rs. 23,00,000, on payment 
by those concernecl, besides ntlvising and co-operating in other directions 
i\nd lendiug otiicers to  Provincial Surveys as required. The following 
abstract shows the nilture and local? of the field operations actually 
carriccl out by the Tlepi~rtment during the past year, grouped under the 
following sub-heads :- 

Air Surveys. Rirerain Survey%. 
Exploration. I3oundary Surreys. 
Topogrnphicnl Surveys. Geodetic. 
Forest Surveys. Fra~tlowork. 
Cantonurent nnd City Surve\.-; Levelling. 
Cndastr:~l Surveys. 3liscellnneons. 
Railwny Surveys. Training. 

10. N. W. F. Province and ~ a s h m i r .  
A i r  surveys in Pe~hBwi~r  district, tribal territory an11 Dir, Swiit & C h i t r ~ l  

Agency ( p 46 ).  

I'opollraphictcL slctve!/Y in Haziira district. tribal territory (Peshiiwar) 
(p. 5.3). 

Cntlnatrrtl a(trzlrp!la in 1)era Iernail Khiin clietrict cp. 51 ) .  

Fmvnezoork. Triangu1;~tion in Dir, Sw%t. Chitt-31 imd Gilgit Agencies 
c p 5.3,. 

11. Baluchistan. 
ToPogt.trphrrtri s11 r~te!l.s in Keliit Stnte, Ctliigiii district c p. 54). 
F~ctrnowork 'J'rii~ngulntion in F(:il,?t stiite ( p .  44). Traversing in Sibi 

district ant1 Knlst St;rte c p. 4 4 )  

12. Punjab, Punjab States and Delhi. 
Topogrtcph~cal ~ t i t v - o ! ~ ~  in Riiwalpincli clintrict (p.  43 r 
Fortet st1rwy.s in Larhore clistrict I p. 47). 
R ~ Z J P T ~ I  1)) R I (  r . 1 ~ 7 1 1 ~  in Knrn5l. Elohtnk. (!ur,o:lon and .Ihelurn t l i ~ t r i c t ~  

(pp. 47-48 t .  

Boundrrry .surtltJtlo in (iurgnon tliatrict I p. 41 ) 
FTame~oor1r Traverainc an11 rect:~nqulittion in S l u l t ~ n .  L ~ ~ h o r e ,  Musaffar- 

p r t l  rli~trict.; i~nll P,,lhii\v;llpur State c p. 49). 
Lcvrllirt!l. High precisinn levelliiig f rom Gh:rkkh:ir to Amritsar vid 

Lahore, :rnll f r o ~ n  Ln~lh~iina to S i~hs rn~ lpur  Secondary levelling 
from Rohillinwiili to 1,r:inh ( p .  7 7 ) .  Tertiary levelling in hlultiin, 
Wontgoliiery ;11111 tlnx,rffarg:rrti cliatricts and Bahiiwalpur Stnte for 
rectongulation (pp. 4H,T,O) 
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Special and Miscellansoua. Pour-inch special irrigation surveys in 
Multan district (p. 48). 

13. Ra~putana Agency, Ajmer and Bikaner. 
Framework. Triangulation in Jodhpur and Jtlisalmer State0 (p. 44). 
Levelling. High precision levelling from Nasirabiid to Bins, and from 

Miirwiir Pali to Baroda (p. 14). 
filiscellaneous. Large scale survey of Kailina Tankin Jodhpur State 

(P. 56). 
14. Central India Agency and Gwalior. 

Topographical surveys  in Rewah State (p. 55). 
L e v e l l ~ n g .  High precision levelling from Nasirabad to Bina (p. 14). 

15. United Provinces. 
C i t y  survey of Benares (pp. 56-57). Revision a t  Cnwnpore (p. 76). 
Rivera in  surveys in Saharanpur, Meerut, Muzaffarnagar, Bulandshahr 

and Aligarh districts (p. 48). 
Boundary  surveys  in Bulandshahr district (p. 48). 
Framework.  Triangulation in Mirzapur district (p. 54). Re-laying of 

traverse stations and supplementary traversing in Benares City, and 
traversing for revieion of the Benares Guide Map (p. 57). 
Traversing for Air Surveys in Sitiipur and Bahraich districts (p. 58). 

Levelling. High precision levelling from Meerut to Muttra, from Dehra 
Diin to Chakriit~, from Chakriitii to Mussoorie, from Kiilsi to 
Mussoorie, and from Ludhiana to Sahiiranpur (pp. 14-15). Secon- 
dary levelling from Cawnpore to Allahiibiid and from Mughal Sarai 
to Najibabiid wid Lucknow (p. 77). 
18. Central Provinces. 

Topographical surveys  in Biilaghiit, Biliispur, Drug and Mandlii district0 
in the Chhuikhadan, Kawardhii, Khoiriigarh, Nindgaon, Raigarh 
Sakti and Udaipur Feudatory States, and in the Koreii and Surgujii 
Tributary States (p. 55). 

Cantonment a n d  Ci ty  surveys.  Revision at  Kamptee (p. 76). 
Geodetic. Gravity at one station (p. 14). 
Framework.  Triangulation in Surgujii State (p. 54). In Bastar State 

(P. 60). 
17. Bombay Preeidency, States of Western India and 

Baroda. 
Cantonntenl S: Cit!j Yurvcys. Revision at Poona, Kirkee & Belgaum (p. 76). 
Framework. Triangulation in Bijiipur, DhHrwiir and North Kanara 

di~tr ic ts  and Siingli State (p. 61). Traversing in Lirklna and 
Sukkur districts and Khairpur State (pp. 55-56). Rectangulation 
in Nawabshih, HyderiibLtl and Thar PBrkar districts (p. 55). 

Levelling. High precision levelling from Bandhi to Hyderabiid, and 
from Miirwir P&li to Baroda (p. 14). 

Mtsccl~nq1fou~.  Survey of cnve temples in Dhiir State (p. 59). 

18. Hyderabad. 
T o ~ ) o g r a l ) h ~ c a l  surveys  in Karimnagar, Medak, Niziimiibiid and Warangal 

tliatricts (p. 59). 
Qeodftic.  Gravity a t  one station (p. 14). 
Frmnework. Triangulation in Raichcr district (p. 61). 



19. Mysore and Coorg. 
T o p o g r a p l ~ i ~ c ~ L  survt7ys in Chitaldrug, Kadiir, Shiruoga and Tumkiir 

districts (p. 61). 
Oeodetic. Gravity a t  one stiltion (p. 14). 
Framework .  Tri~~ngulation in Shimoia and Kadiir districts (p. 61). 

20. Madras Presidency and Madras States. 
? ' o p o ~ r a f ~ l ~ i c n l  surver/s in East and West Godiivari, Visagsp;~tam, Tanjore 

ancl Tricllinopoly clistricts : Travancore and Pudukkottili States 
(p. 62). 

Forest surveys  in East Godiivari district (p. 60). 
lSpeciccl st4rveys. Estate surveys in Coimbatore, Malabar, Nilgiri, and 

Kadiir  district,^ ant1 Travancore State (p. 62). 
Geodetic. Gravity a t  15 station8 (p. 14). 
Fran~eworlc .  Triangulation in East Godiivari, Bellary, Vizagapatam and 

South Arcot districtti (p. 62). I n  Ganjam district (p. 66). 

2 Bihar and Orissa. 
Topogrcy)hicccl s u r v q s  in Ciayi, Paliiu~au, ShShgbsd and HazaribBgh 

district8 (p. 54); in Hazllribiigh, Gays, B,~litsore, BI~nbham, Cuttack 
and Puri districts (p. 66); in Keonjhar and Dhenkand States 
(p. 66). 

Forest surueys. Some reserved forests in the Haziiribiigh Forest Division 
were inclu(led in the ordinary survey (p. 65). 

G'un t onmen t  a71 t l  C'ity slhrveys. Revision a t  Dinapore (p. 76). 
Geotletia. Gravity a t  two sti~tiontl (p. 14). 
Frctmezuork. Triangu1,~tion ancl traversing in  HazBribBgh, Gaya, Patnn, 

Monghyr, Snntal Parganas, Purnea, Cuttack, Puri and Angul districts 
(p. 66 ; irl Dllenkiintil Hinclol, Dnspallii, Khandpari, Nay& 
p r h ,  Rsnpur, Bariimba, Athgarh, Narsinghpur ancl Tigiria States 
(p. 66). Location and repair of  station^ of the old East Coast 
Series (p. 14). 

Level l ing in Gaya district (p .  65) .  

22. Bengal Presidency and Sikkim. 
A i r  szcrve3 in Mlld:~ district for Settlement surveys (p.  64) .  
Topo~~~c~pl~iarl,I ~ur?! ( !ys  in r l~~lp:~iguri ,  Rangpur and Myrneneingh diutricts 

(pp. 67-68), aiitl Coach Behar State (p. 67). 
fitly surveys  in Calcuttib (p. 66). 
Forest surve!/e. Sonie reserved forests in the Jalpniguri and Buxa Forest 

Divirrions were included in the otrli~lory survey (p. 68). 
Forest s u r l v y s   TI Chittagong district by air photography (p. 46). 
Framr7oo7.k. Primary tr i ;~~ignlation in Ohittagong and Chittagonp Hill 

Tracts (p. 14). 'l'rianguliltion and traversing in Ditrjeeling, Jalpai- 
guri, DinSjpur, Eiinknrii, Birbhiini and Burdwan dietricts (pp. 65, 6R), 
Cooch Behar State and Sikkim (p. 68). 

23. Aeeam and Bhutan, 
Topographi,cal surveys  in Godpara, Uiro  hill^, Sylhet, and Khiei & 

Jaintiii Hillcl  district^ (pp. 67, (ill), and Bhutan (p .  67). 
Forest surveys.  Some reserved forests in (foelpira and GBro Hills 

Forest divisiolis were iticluderl in the ordinnry survey (p. 68). 
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Fra?neu~ork. Primary triangulation in the I Jush~i  Hills (p. 68) ;  in 
Cichiir and Lushai Hills districts (p. GX);  in Manipur State and 
Bhutan (p. 68). 
24. Burma, Andamans and Nicobars. 

Topograpl~icul su~ve,~js in Hunthawaddjr, Henxuda, Tnsein, Pegu, Prome, 
Sandoway, Tharrawacldy and Thayetulyo districts and tribal 
teritory (p. 69) 

City suraley in Rangoon (p. 72). 
Forest suYve?ys in Kat,hi% Mansi and South Pegu Forest Divisions 

(pp. 73, 74). 
Framework. Primary triangulation in the Chin Hills and in the 

Southern Shan States c p. 14). 
Frmnework in Bas~ein,  H;tnthawaddy, Insein, Mn-uhin, Myaungmyo, 

Pegu, Pyapon, Upper Chindwin (p. GX); in Chin Hills district 
(P 71). 

Levelling. Secondary and tertiary levelli~lg in the Myanaung Plai~l and 
Pegu district ( p  77). 

Specitsl surveys of a saw mill a11d timber yard near Rangoon (p. 73). 
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Dr. J. de Graaff Huntcr, MA., sc. D., F. 111st. P., up to 14-10-28. 
Lt.-Colonel R. H. Thomas, D.s.o., R.E.. from 15-10-28 to 13-12-28. 
Dr. J. de Graaff Hunter, M.A., 6C. D., F. Illst. P., from 14-12-28. 

25. General.-Besides geodetic work, the Director, Geodetic 
Branch, administers the following offices at Dehra Dun; No. ?? Drawing 
Oflce, the Forest and Cantonment Oflce and the P,ublication and Stores 
Ofice, whose work is reported in the annual Map Publication and Office- 
work Report; and also the following Survey operations which are reported 
in other parts of this General Report :-Levelling carried out in aid of 
~pecial engineering pro,jects, vide para. 179 ; Cantonment Surveys (para. 
1 7 5 ) ;  Training School (para. 180) .  

20. Geodetic.-Purely geodetic operations include miscellaneous 
computations and research, preparation and publication of records, obser- 
vatory work (astronomical, magnetic, seismological and meteorological) ; 
important series of triangulation, geodetic levelling, precise latitudes, 
longitudes, azimuths, and gravity determinations, in all parts of India; 
nnd predictio~~ of tides a t  38 eastern ports between Suez and Singapore. 

These geodetic operations are fully described in the Annual Geodetic 
Report of the Survey of India. The following is a brief abutract of 
the geodetic operations described in the Geodetic Report for the current 
year, (Vol. V), which includes complete Index maps and detailed 
reeulte. 

Geodetic Operations for 1928-29 

27. Obeervatory 8ection.-Obeervatio~~s were regularly taken 
once or twice a week with one, and occasionally with two transits. The 
Bordeaux and Rugby time-signals were also regularly received by day 
and occaeionally by night. Latitude was observed once or twice a month 
with the zenith telescope, and gravity was nreaeured monthly with the 
braes pendulums. The object of these observations is to record any 
change which may occur in the latitude, longitude and intensity of gravity 
a t  Dehra Dan. 

The magnetic observatory maintained its continuous record of the 
three magnetic elements. The Omori sei~mograph was in good order 
throughout the year and recorded 19 major and 77 minor earthquakes. 
Complete meteorological observations have been made daily and sent 
to  the meteorological department, which now recognizes Dehra Dun as 
one of it8 stations. Since 1911 1)ehra Diin had been an official meteoro- 
logical station for rainfall only. 

The eteel tapee of the levelling party were standardized, before and 
after the tield-season. Four sets of tapes for Hunter short bases have 
been standardized. A new mural sub-standard, 100 feet long with 
intermediate marke has been constructed in the base-line nlley. 

All theodolites, levele and other instruments, previously stored in 
the Publication and Storee Office, have been traneferred to the C)bser- 
vatory Section, where they are more conveniently overhauled and kept 
in good order. 



ABSTRACT OF GEODETIC OPERATIONS 13 

28. Computing Ofice.--Kuinerous coniputstions have been 
in connection with the Lambert grid, on which surveys will be 

carried out in time of war. Changes in the origin and extent of the grid 
have necessitated the re-con~putation of the tables for the conversion of 
spherical co-ordinates to grid. Tables and forms have been prepared for  
the direct computation of triangulation in grid terms without the loss 
of accuracy usually associated with the use of rectangular co-ordiuates. 
A table has been pepared  giving the grid co-ordinates of the corners 
of all 1-inch sheets, by means of which the grid may be drawn for  Bur- 
printing on maps. 

Various professional forms have been revised, and new ones impro- 
vised. The compilation of the Auxiliary Tables Part IV (Geodetic) is 
still in hand. The editing of Geodetic Reports, Professional Papers 
and Departmental Papers have still given a great deal of work to  the 
Computing Office, but tho arrears of Geodetic Reports have now been 
overtaken. 

The compilation of the Mesopotamian triangulation has been 
completed, and that  of Persia has been begun. I n  all, the data of 19 
degree sheets have been compiled during the year. The publication 
of 8 primary and 15 secondary lines of levelling has been seen through 
the press. The preservation and maintenance by local authorities of all 
protected triangulation stations ;ind bench marks has been supervised. 

29. Tidal Section.-The self-registering tide-gauges a t  Aden, 
Basral Karachi, B o I I I ~ ; ~ ~ ,  Madras, Kidderpore. Rangoon and Bi~ssein 
continued to register the tides throughout the year. The gauge a t  Pilakat 
Creek a t  the rnouth of the Rangoon River w:I0 seriously damaged by ;L 
storm on 15th July 1928, and owing to the, difficulty of finding a satis- 
factory ~ i t e ,  the Port authorities hi~ve decided to give up automatic regis- 
tration Instead, arrnngell~ents have bee11 n~;rde for the times and heigllte 
of high and low water to be read on n tide-pole both by day :rnd h3' 
night. T l~ese  readings began 011 16tli August 1928 a1111 have been conti- 
nued since. T i i n e ~  and Ileights of high and low w:~ter hare a l ~ o  \,eel1 
read, during daylight only, at  Bl~iivnagar, Chittagong and Akyab. 

The tidi~l obeenr,~tions a t  Madri~s, Bassein, Rangoon nncl Kidderporc. 
were inspecte(l during Febrriary and March 2929. The gauge at  Hasfleill 
wtiich had been in use since 1928, was dislnantled on coulpletion of the  
requisite number of year's observations. The harinonic analysis i~ still ill 
hand. 

The preparwtio~~ and pnblic:ltioil of the 1930 title-tables was caul- 

pleted by September 1929 Advr~nce c o p i e ~  for 14 Indian ports were 
(leepatched to the H y d r o p p h e r  to the Adnliralty in February, for 
inclu~ion in the 1930 Adrnirnlty tide-tnbles. The tidr~l curves for 1931 
were riln off on the tide-predicting machine between hItly and 
,Jnly 1929. 

 preparation^ I~nve I~een 111ade to change the form of the Indian Ti(le- 
tables. 1rl~te:ld of' nameroue sep:lmte pamphlets for  separate  port^, it i H  
intencletl to issue :I combined table erltltled " Tide-tiiblee For the Indiall 
Ocer~n ". : ~ n d  to i~~clncle 11 co11sider:llJe a t r rou~~t  of other diit;~ in addition to 
that ol' the 40 ports predicted hy the S i ~ r v q .  of Iudia. 
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30. Gravity Observations.-(No. 14 Party).-Observations to  
determine the force of gravity were made a t  2 stations in Bihar and 
Orissa, 15 stations in Sladras Presidency, one station in H y d e r a b ~ d  State, 
one station in the Central Provinces, and one station in Mysore. 

The observations were made by Major E. A. Glennie, D.s.o., R.E. 

31. Triangulat ion. - (KO.  1 5  Party).-Two detachmenti were 
e1nployed on primary triangulation in Burma. No. 1 Detachment observ- 
ed the angles of the Chittagong series, completing it, except for two 
triangles near Chittagong which had to be left over for next year. The 
average triangular error was 0".6. The series runs froln Chittagong, 
through t l ~ e  Lushni Hills and Chin Hills to  near Falau]. 

y o .  2 Detachiilent began the re-observation of the Mong Hsat series, 
which ha11 previously been observetl as i1 secondary series in 1891-93, 
but which is now required to form a junction between the Indian and 
Sianlese prinlury triangulations. The series runs east from near Ynmethin 
through the Southern Sban States to longitude 99'30' near the junction 
of the Burmese. Chinese and Siamese frontiers. A meeting was arranged 
between the Indiiin i ~ n d  S iame~e  triangulntors, and observations were 
lrlade at three coLiinion stations. The eastern half of the series was ob- 
served, but the observations have proved defective, and will have to be 
rejected. 

Both det i lc l~~~ients  lisecl Wild Preci~ion theodolites, t h i ~  being the 
first time these instru~ilents have been usetl in Indi:~. Their ease of tran- 
sport arid mt~nipulution are rewark:~ble, and the results obtained a t  most 
st;ltions of the C'hittugong seriee inclicate that they are sufficiently accu- 
rate for trianguliltion of the highest c lns~ .  Eut both the theodolites used 
this year have given trouble by reason of the stiffness of their vertical 
axes. T h i ~ t  uued for the Jlong H ~ a t  series was persistently stiff', in spite 

cle;lning ancl oiling, iind is the cau.se of the season's work having to be 
resjecteti. That used for the Chitti~gong series worked freely for most of 
the senson, but jai~ilned tight i~ f te r  eleven stations, t~nrl had to be dism:int- 
led. I t  is hoped and expected that these tbeodolites will he s a t i ~ f a c t o r ~  
ilfter this defect has been rerneclietl. 

Triilngul;ltio,~ st.ttions of the old E n d  C o a ~ t  series in Rihiir and 
OriRsa were lociitetl i~nrl repnirt~d by Hnbu Mnkhtar Ahmad, l ~ t  Class 
compllter, i~ttncherl to NO. 14 pilrty. 

32. High Precision Levelling.-(No. 17  P:trty).-Out of a 
total length of l.5,900 miles of levc~lling of high precision required for 
tile new geotletic level-net ok' Intlia, 7.35 rnile~ were completed during 
1928-29. milking ;I tot:rl of 7.837 miles completed up to date. 

nur ing 1928-29, 1,470 ~riiles nf flingle levelling nu the High Preci~ion 
eyatem were cirrrietl out below :- 

I n  f o ~ e  d i r ~ r t  ion only--777 mzles. 
R~jpntZna iintl C'entral I1~tlia.-~a~ir5h5~1-Bhop%l-Bi11ii . .. 433 miles. 
R~iputBna ancl Bitro~l;r. -Mnrwar I'illj-Viran~~;s~~~-&lroda. 3 t 4  ,, 

),c/,(-k (/ir.f?c7tio1l o111!/-4(;8 ni ;/(?a. 
Pun.j&b -Clhakknr-JJ:~hnre-An~ritsnr ... ... 91 ,, 
Yulljnh and U. I'.-~~udhiBr~n-~Amh~la-S:~hl~rnnpur . . . 1 ,, 
IJ. P. and T1elhi.-Meerut-Delhi-Muttrn . . . ... 146 ,, 
sind.-Bandhi-Hyderlhad (Revision) . . . . .. 100 ,, 
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I n  both d i~ f i c t i ons .  
United Provinces.-Two circuits have been completed in very hilly 

country viz. ,- 
(1) Dehra-Kllsi-Mussoorie . . . 2  x 48 --  96 miles. 
(2) Kltlsi-Chakriitg-Mussoorie . . .  2 x 6 4 3 ~ 1 2 9  ,, 

Hill circuits are generally expected to give exceptionally large closing 
errors, and these circuits, which include heights between 1,500 and 7,000 
feet, are expected to show how far such errors can be eliminated. 

Reports of secondary and tertiary levelling will be found under 
Section X of this report (p. 77) .  



Total . . .  i ...... / 840 / 125 1 632,127 1 67.260 

16 

111.-ABSTRACT OF MAP PUBLICATTO~~ 
AND OFFICE WORK. 

33. Full Reports of the work of all drawing, printing, and 
miscellaneous offices of the department, with Index Maps showing the 
progress and present state of mitp publication on various scales have been 
published separately in the Jlnp Publication and Ofice Work Report for 
the tinnncia,l year ending 3 l s t  March L929. The following extracts from 
the full Report show the most i~llpor~ilnt  result of all this work, in the 
tlhape of Publications and Issues, etc. 

Table I fa)--Maps published at Calcutta, during the year 1928-29. 

~ - 

Orand Total ... I ...... / 1,110 1 619 1 996,137 / 6,97,487 

I I 
1 

i New 
Class of maps. Scale. publiea- 

i tione. -- -- -- --. ---- - - --- 

Revised 
editions, 
new edi- 
tions and 
reprints. 

I 

GENERAL MAPS. Departmental. 

Maps of India ... ... 1 Various j 2 / 8 , 25,403 
I 

Number of 
sheets Value 

printed. I 

27,573 
I GEOGRAPHICAL SERIES.! 

Southern Asia ... ... ~1:2,000,000~ ... 
... India and Adjacent Countries / 1:1.000,000~ 

La Carte Internationele du ' 1:1,000,000: I Monde. I 
I 1 

TOPOGRAPHICAL MAPS. ; I 
Quarter-inch, Modern 11"=4 nriles 17 

I 9 1 13 

19 16,975 25,384 
(Prely. ::: I Ditto 

... ... (Provl.) i L)itto I 

... Half-inch, Modern I"='?, miles / 39 

... (Prely.) / Ditto 1 One-inch, Modern ... /1"=1 mile I 144 

15 / 13,697 
22 1 6,676 

18 1 29,574 
a 4,224 

108 1 151,009 

20.853 
9,868 
63,792 
8,524 

2,23,382 
... (Prely.) I Ditto 12 18.234 28,984 1 17 (Provl.) . . . I  Ditto 308 ; 308 I ... 

... ... Old-style sheets ... 1 Various I i 9.975 14.531 

SPECIAL MAPS. i 
i I 

... ... Administration Roport Maps 1" = 8 n l i l e ~  1 I 5 0 19 
... Provincial Maps ... 1 Various I ... 3,588 7,561 

Plans of Cities and Canton- Ditto I 11 4,018 7,346 
ments. 

Index Mapa ... I Ditto 1 11 5,664 
Miacellaneoue Rlaps ::Ii Ditto i """z 22,506 

2; 53 ... Manmuvre blnps ...I ...... I 7,508 
! .~ I .... -. - . . . .  .- ~ - - . 

...... Total ... I 1 9801 3941 393.010;6.30.037 

Eztra-departmental. 1 

Maps ... ... ... 1 Various 261 60 137,989 1 29,611 
... Plans and diagrams 1 Ditto 358 11 

... Illustration8 ... I ...... , 200 16 
... ... ...... bf iscellaneone i i 2 1 :  39 

122,825 ' 18,667 
164.283 1 15.241 
107,280 3,741 

j I , i 
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Table I (6)-Maps published at Dehra D i n .  

I Value. 
Claee of maps. ' Scale, i Rs. 

I Depnrtmentul. I 
Cantonment maps ... Varioua I ... 181 13.267 28,548 

I I 

Foreet maps 1 121 i 
..* I *, I 

10,858 
! I 

I Viscellaneous . . . 17 / 1,148 / 753 
I I 

Total . . . I  ... 
I 

126 / 275 1 25.653 ( 37.957 

I I 

Mepa ... ... / Various 87 i 10 / 110,423 
I 

11,543 
I 

Plann and diagrams .. i 53 / 10 65,020 1 
Charts ... ... 1 , 2771 ... 11.151 1 

1 I I I 
I 

I 
Total ... 1 ... , 417 20 1 186.600 1 21.852 

I 

Grand Total I 

... I ... 1 543 295 1 212.253 / 69.809 

Table I (c)-Maps published at Bangalore. 

I New I Reprint8 1 NunJer of 
Class of maps. Scnle. I publica- and new slleets 

Value. 1 1 t ~ o n s  1 eliitioni. 1 p r i n i i i .  , 
I I 

Forest mrps, Hyderiibild ,753 238 
end Mysore. 

/ 

Total ... 

Private Eetnte~ . . . I  .. I 33 / 2 1 804 1 1.688 
I I 

... I . 16 3.180 1 6,360 

Plann and  diagram^ ... I .. 
I 

1 2,049 284 
- - - - --- - - - -. I . I 

TotaJ ... I . 1 37 / 7 1 2.706 1 2.100 

I I 

Orand ~ o t a l  ... I ... 1 37 I a3 1 6.886 1 8,460 



-1 0 ABSTRACT OF MAP PUBLICATION AND OFFICE WORK 

Table I (d)-Maps published at Quetta. 

Clms of maps. Vnlue. 
RE. 

I 
-- 

I 

... Pl~llR alld ( 1 ln# l ' ~ r l l \  
- :<6 ... 1.456 4 18 

C h ~ r t s  ... ... ) 1 

I 

...... ... ... Forms ... ... I 
1 

I 1 ... I 
-. - -- -. -- 

Total .. I . I 36 I . 1 1.465 1 418 

i 
Krtrn-depnrt~nental .  

... Plans end di~grnl l ls  ... I .. 310 H,745 I 2,194 

Charts .. 

' . . . . . . .  ... ...... Forms ... I 

I 

... ... Total i i 338 j 20 / 14.326 j 3.678 

Table I fe)-Maps published at Muree and ~eshawar .  

Ilcprlnts I Number of I Vnlue 
Class of 3Inpe. n t ~ d  new 1 ~ h e e t 8  

erl~t~olls.  1 prlntcd. 
I 

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

I 

Mepe ... ... Vnrious 
f 65 ... 13,028 

... Plann and dingrnr~in .. I 

...... ... ... ... Formm ... ... 
.. ................-.-.--. 

... Tatal ... ... 6 6 '  13,023 ; 3,447 

... Orand Total ... 8 6 ,  ... 13.093 , 3,447 



Topographical maps published in 1948-29 156 45 I 8 0  

T A B L E  II.-ABSTRACT OF 
MOLIERN TOPOGRAPHICAL MAPS. 

One-inch Half-inch Quarter-inch 
sheets. sheets. Degree sheets. 

I I 

34. Notes.-Calcutta.-In addition to  the work shown in Table 
I(a), material for the original mapping of the Eastern and Burma Circles, 
and for the cornpiled mapping. of all Circles, and for numerous extra- 
departmental maps, was suppl~ed. Nine indexes, in colours, for the  
General and Map Publication lteports and Supplement, were printed. 

Thc work of surprinting the minute meeh on stock copies for the 
Army Departumnt, which during the year involved several thousand 
sheets, is nearing completion. 

An index divided into 100,000 yards squares showing the sheets 
of the 1 millionth, 4-inch, +-inch and 1-inch series lying in part of the 
area covered by the new N. W. Frontier Grid Belt was published and a 
final Grid Guide for the preparation of grid originals throughout India 
is in hand. 

35, Dehra DCn.-In addition to the work shown in Table I ( b )  
above, 58,304 prints of 977  originals, consisting of p lane- ta lh  sections, 
triangulation charts and pauiphlets, ancl forest maps were printed. 

36. Bungalore.-In ndtlition to  the work shown in Table I(c): 
the Photo.-Zinco section. of No. 4 Drawing Ofice, Bangalore, reproduced 
881 plane-table sections for parties. I t  also prepared 488 vandyke 
plates. The total number of pulls in the hand presses was 17,517. 

Do. do. published i n  previous 
years. 

Table  111.-Letterpress publications. 

/a/ PUBLISHED AT CALCUTTA. 
General Report of the Survey of Indin, 1927-28.-(475).':' 

Do. Confidential Suvploment kc . ,  1927-28.-(160). 
Mnp Publicntion ntld 01-Hcc Work Itoport. 1927-38.-(300). 
Hand-book of Topography. Ch. IV,  l'icld Traverse Table only.-(500). 

Do. do. Ch. S,  Third Edition.-(800). 
Do. do. Ch. VI ,  Sixth Editiot1.-(1,000). 

Survey of Iudia Cntn,logrrc of Maps.- (2.000). 
Do. do. (I:. 0. U.  0.1.-(400). 

Addendn, tk Corrigcndn for the ~ i c w  Map Cntalogue.-(4,450). 
Uooklot of Convcotionnl Sig11u.-(2,500). 
Correction slips, t80 Ht~ndboolin, Type T ~ ~ b l e ,  Bordcr Spcc in~e l~ ,  etc.-(28,000). 
List of runps published, issuctl tnonthly.-(800). 

Do. do. (1;'. 0. U .  0.1, issued quarterly.-(175). 
Snrveg Notes, issr~ed mo11thly.-(850). 
Oovernmot~t of Tndin nnd Circr~lnr orders nnd Circular Memos, eto.-(4,070). 
Itlrtructionq nut1 :\ppliostioli forltls for oanilidnto~, Clam I 1  Servioe.-(2,lOO)., 
Annual Indents for 1511ropcnn Stores.-Various. 
Calol~dnr for 1929.-(3,5001. 
Price List of Survey of India mnps.-(800). 

-. 

' Nll tnl )~r~ in 1)m.rkr.t.a 1lftc81. RRCII itelu dcllotc t,he ul~tnbol. of copim printed. 

I 
2,575 1 702 1 205 

~ o t a l  published ... 1 2.731 1 747 '235 

Numbcr of sheets in Iociia ... 1 6,218 1 1.630 1 450 
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Table 111.-Letterpress publications.-(Concld.). 

(a) PUBLI~HED AT CALCUTTA.-(CO~C~~.). 
20. H i m d a y a n  Library List for Sim1a.-(500). 
al.  Do. do. Dehra Dan.-(500). 
22. Price List of General maps and Provincial maps.-(1,000). 

/ b j  In  hand at  Calcutta. 
1. Correction slips to Hnndbookr, Type Table, Border Specimen, etc. 
2. Government of India and Circular ordere, etc. 
3. ~Viscellatleo~cs depnrtnzental forms. 

f c j  PUBLISHED AT DEHRA DUX. 
1. Geodetic Report, Vol. 11, 1925-'26.-(450).* 
2. Records of the Surrey of India Vol. XXII., Exploration of the Shekegam 

Valley and Aghil Ranges, 1986.-(500). 
8. Accounts Pnmphlet.- 800). 
4. Auxiliary Tables Part 111.-(500). 
5. Hand-book of Levelling.-(310). 
6. Tide Tnbles for Inclinn Ports,  1929.-(6,810). 
7. Investigations regarding Gravity and Isostasy (Revised and colnpleted by 

Major C. $1. Thorllpsor~).-(105). 
8. 3 Levelling Pamphlet Addenda No. 34.-(76 of each). 
9. Secondary Levelling L i n e s . 4 2 0 0  of each). 

10. 8 Yecotldary Levelling Lines.-(100 of each). 
11. 5 Trinng[~lntion Patl~phlets.-(100 of each). 
12. 3 Do. do. Addenda.-(100 of each). 
13. Qunlification Report Form for Lower Subordinates.-(3001. 
14. 3 Captions for hluseum exhibits.-(10 of each). 
15. Annual Indent for European Stores.-(25). 
16. Pcriodicnl return8 for Centrnl Circle 28 pp.-(60 of each!. 
17. Distribution list of Geodetic Report.-(25). 
18. Do. do. Pablications.-(60). 
19. List of Publications (letterpress) Survey of India.-(150). 
20. Notee on Air Survey io Egypt.-(15). 
21. Minutes of the 4th meeting of the Indian Air Survey Committee.-(40). 
22. Correction slips to Accounts Pamphlet.-(800). 
23. 3 Additionnl pages of Auxiliary Tables Part 111.-(60). 
24. 1 4  Correction slips to Handbook of Levelling.-(8~0). 
26. 3 Correction slips to Topogrcsphy, Ch. 111.-(800 of each). 
a6. Correction slips to Irrigation Surreys end Settlement Project.-(410). 
27. Do. to  G.  T. 8. Volume XVII1.-(300). 
ae. 10 DO. to Forest Map Office C~talogue.-(600 of each) 
29. 5 List of Bench-marks.-(3 of ench). 
a0. Liete for the Nussoorie Guide map.-(3). 
31. 128 Professional forms.-(1 1.6,442). 
a2. 608 J1iscellaneous jobs.-(17,3,'236). 
aa. Hunter  Short Base.-(100). 

/ d )  I n  H a d  at D e h  Dirn. 

I. Geodstic Report. Vol. I I I ,  1926-97. 
8. DO. Vol. IV ,  1027-28. 
3. Tids Tables, for Ind5an Porb  for 1830. 
4. Profenaionad Paper 22 (Three so i~aes  of error in Prsdss LsvslUng). 
5. Do. dn. 23 ( A i r  Survey in Wnsiristdn, 1923 to 28). 
8. Lmsllana Pamphlet No. 53. 
7. 5 Lewlling Pamphletr, Addenda. 
8. 4 T+icMlguiabion Pamphlatr. 
9. 9 Bsaondtcvy Levelling Liner. 

10. Referrnee for rl. P.  Road Mapr. 
la d i t h  tr, the wnrk ahown e b w  P. 0. Binding Seation ~IM bound library b h  .qd 

re~iatem 18.20 1) .U photnrinrognrphed Triang~iletion psmphlets (4,400) panted aorreotim 
nlipm (1  m a p  folded (5.37'7) and farms mled (17.683). 

. -  . - .~ .- 

*Numbers in bnctets efter swh item denote tho number of oopier printed. 
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37. Map ISSU~S.-The following Table shows the number of 
maps issued during the year. 

Table 1V.-Maps issued by Survey units. 

Tl~ene figures do not include the valne of tree issues. 
i Tncl~ldes 17 Map Cataloglies and 1 Imperiol A t l a ~ .  

38. Map Record and Issue OfEce :--The total number of 
departmental maps issued increased by 4.874, but the proceeds decreased 
by Re. 25,427. The figures for extnr-departmental map8 decreased by 
50,b51 in iseues arid Ra 12,677 in proceeds. 

Two of the main contributary causes for the apparent decreases are 
the much smaller sums now at  the disposal of the military t~uthorities for 
the purcht~ee of maps and the reduction in price from July 1928 of 4-inch 
maps and thc 112 M Layered and Political editions. The much mom 

FREE ISSUES. TOTAL. 

Number Sde 

ox PAY- 
MENT, 

D = Departmental 

19i,Oi8 

340.007 

49,886 

l61!981 

4.5 

I 

30 

14,326 

ON BOOK TRANS- 
FER (TO GOVERN- 

MENT OFFICIALS). 

Rs. 

1,150,095~ 

71,i4RU 

23,82!) 

:39.191* 

105 

2 

80 

3.678 

11 

3.447 

407 

14.79i 

493 

1,138 

I'arty) D 

S 

31 u?i~oo~.ic I )  

1~~11gnlnre D 

X 

Shillong D 

Y = Extra-depart- 
mental. 

copies. 

I 

Calcntta D 50,GiZ 71,012 7!),088 74,323 107,227 

S 383,893 50,951 20,797 15.014 3,409 

:38:542 

150 

...... ...... Simln D 11 

Maymyo D 

...... 
2.211 

...... 
1.848 

...... 

...... 

RAwalpi~~di ("A" 
Company) I) 

Quetta ( " E " 
Company) I7 

X 

I'c~lhii\val. (Nu. 18 

1 

I / 2 

0 

...... 

...... 
10:006 

... Total8 1818,445 

...... 

...... 
2.712 

I 
- 

i ...... 
5 1  13.023 

i 18.5 

...... ' 1 +7,4RS 

...... 
I 1 2.613 

...... 

...... 11 I ...... I 

I 

182,512 / 216,333 128,255 978,399 810,781 
I i - 

...... 

t i  

I ...... 4.320 1 !3G6 1 ' 

...... 
3,084 

...... 

880 

9 

...... 

4 8 7  181/i . . . . . . . . . . . .  1,047 1,760 

...... 

185 

t3 ,620 

2,693 

107 i ...... 
11,713 ...... i ...... 413 

602 1,138 ...... ...... 602 
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iulportant reason is, however, the introduction of a new and rnore accurate 
method of ca1cul:~ting the results of the year's working. Hitherto the 
figures included large numbers of maps whicl~ had been ordered, but were 
not. a ~ t ~ i l l l y  issried a t  the close of the financial year. 

By the system now adopted the figures show only actual issues. If 
the calculations were bused on the old method, the number of copies of 
ilepart~liental m;~ps  issued would show an increase on book debit of 1,284, 
and on cash piryment of no less than 16,174. 

I t  may be noted that  owing to  the general reorgnnisation of the 
otfice. ~ h i c h  is now being carried out, so far there has been little 
opportunity t o  concentrate upon up-to-date methods of increasing sales. 
I11 spitu of tliis, tigures for  the last ciuarter are satisfactory. 

124 new steel almirahs with a capacity of 1,736 shelves were erected 
(luring the year With the erection of 41 Inore steel almirahs, in  the 
immediate future, the modern storage itccommodation for published maps 
will be completed. The provision of similar storage accommodation for 
originals and records will then be taker1 in hand and i t  is hoped to  
tinish this work within the next two years. 

A Map Mounting I\.ll;lchine, of the type in use a t  the Ordnance Survey 
Office in Southanrpton. has been ordered from England. This machine 
ought to  ~ia t~er ia l ly  reduce the cost of mor~nting ant1 greatly speed up 
the work. One of the probable results of its installation will be the 
adoption of the policy of stocking mounte,l maps, instend of only paper 
copies as  a t  present 

39. Stock of Maps.-Crclcuttcs. Probably for the tirst time, a 
proper and sys te~l~at ic  stock-taking has been carried out of :dl published 
mapsitored in the Mnp Recortl and Iss l~e  Ofice, except for certain old-style 
miscell;\ueous maps which are still being counted. With this exceptin11 
the strick, as it stood on thrb 3 l s t  bf;irch 1929, is given in the table below. 

With the introduction of it new f o r ~ n  of ledger, the tigures of the 
stocks in hand will be available in future ut any time. 

1 Number of Pre~et~ t FRCC 
I copies Vahre , 

i in  ~ t o c k .  I Its. 

1!2>1 Southern i b i ~  Yc~.ic,.r ... 
1!XI Indin a11:I .4djnccnt C o ~ i ~ ~ t r i r s  
1/N Carte 1nterrl:ltionnlc du Mondr 
Onr - inch  ~11ert.c ... . . .  
Hnlf-inch sheet5 ... ... 

... Quarter-inrh shcer i  ... 
(;enerd ;\Inps of Indin .,. 
erovincinl Maps of Indin ... 
Cnnton~~tent  ~ r n d  T o ~ v n  IIup.: ... 

... Miscellnneoucr >Imps . . .  
I I 

Dehrrb DEn X co~nparison of Table I (1,) with Tablc IV ~ h o w s  that. 
during tho yoar, 212.353 sheet3 were publ~shed, and 201,867 s l l ee t~  
issuer1 Stocks in hshd htcve increi~nccl by 10,:1Y6 (543 new mape). The 
tots1 s t ~ ~ k d  in hnud in Dehr,t Dtin are estirnsteci at  347.283 (includii~g 
9,820 ~ h e e t s  rbeeived from C.11cutta) 



ABSTRACT O F  MAP PUBLICATlON AND O F F I C E  W0R.K 23 

Bangalore.-The stock of mapa on 31st March 1929 was as 
follows.- 

l- inch,  $-inch, $-inch and 1/M series 36,348 sheets, 
value . . . . . . ... ... Rs. 58,150 

Miscellaileous maps 4,313 sheets, value ... .. 7,773 

Total 40,661 sheets, v ~ . l n e  . . . ... , 65,928 

A11 have been now arranged and card indexed. 

40. Mathematical Instrument 0fflce.-The demands on the 
office for the repair of instruments and the workshop outturn show a 
considerable increase compared with recent years (vide 2 and t; in the 
following Table). Demands by Public Works Department, Military and 
Railways were unusually high. 

3. Value of instruments, etc., returned t o  
Store by those who no longer require 
them ... , . . ... 

-- 
I 

L? to 31et Narch 1929. ' 1926-2;. 1 1925-28. 
I i i 1928-29. 

4.  Book Vulue of Stock 
(a) I n  Serviceable Store . . . . . .  
(h) I n  Repairable Store . . . 
(c) In  Material Store . . . . . 

R.s. Rs. 

1. Total value of stores issued .. 1 5.17 .410 , 0 2 9  
I 

5 .  Value o f  New Inatrr~rnercts 
(a) Tdiitlllufactured in Workshops . . . 
( b )  P u r c h a ~ e d  l o c ~ l l y  . . . . . .  
(r) Imported t,hrough the  stores 

Department, London . . .  

RB. 

5,39,308 

6.  Work.qhopa 
(a) Value of work done . . . 
( b )  Cost. of elnployeos (including 

pension contl.ibr~t,ion) , . . 
(c) Average nulnber of employees . . . 

2. Value of repairs carried out t o  order 1.40 .14t  l .$&.OR2 1 2,44.060 
I 

I 

1 . 1  1 5.49,2'0d 

1 ,70,!)HO , l .'i6,572 
Xo. 4 5 s  S o .  461 

5.76.646 

1.93.538 
NO. 480 
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41. The following Tables show the progress of the topopa-  
phical prnpatnnle assigned to the Dep:trtrnent i l l  1905 arld the out-turns 
and cost-rates of ciiiferent parties tiarilig the year under report. 

48. Progress. It was hoped in 1905 that  maps on the scnle 
1-inch = 1 miie would be available for the whole Indian Empire within 
25 years;  but the work hns been greatly retrenched and delayed from 
vnrious causes. and in 1913 the Secretary of State sanctioned a scheme 
for the reduction of the scale of survey in the leas populous areas. 
Allowing for the surveys to be carried out on the reduced scales of 
&-inch and 4-inch = 1 mile. under this scheme, we may roughly regard 
half the work as being completed by 1 9 2 5 ;  though there is a tendellcy to  
revert to  the 1-inch = 1 mile sctile in special cases owing to the pressing 
requirements of geologists ancl engineers, combined with the modern 
military view that this is the smallest scnle suitable for tactical opera- 
tions. Table B gives an idea of the work ahead according to present 
policy, ancl the state of the work is shown in the index Map at  the end 
of this volume. 

Rez:ision of motle~/l .  surveys has also become necessary in some 
important frontier tracts and is already much needed in some other 
areas. Also some areas surveyed on smaller scales have had to be re- 
surveyed on a larger scnle. The figures for this work are given in i tn l ic~ 
at the end of Table A. 

Table A,-Progress of Topographical Surveys since 1906. 

&alee of survey mostly 1-inch = 1 r i l e ,  but including a good deal of +-inch work, 
end come f -inch occasionally. 

me Burmn Circle wee separmted from the Enntern Circle in 1922-23. The Northern 
end southern Circlen were reformed as three Circles in 1925.28. The abovo t o t ~ l @  ere 
therefore redietributed ~mongat the present fivc Circle8 as  follow^ (with alight sdjunb- 
-( hued on revired e e ~ t e e )  :- 

I 
Survey years. 

i Old Northern I Old Soubhern 
1 Circle. Circle. 
I 

Old Eastern 
Circle. 

Sq. milee. 

62,886 

51,064 

40,654 

66,703 

a 1  i,ese 

_________-_- ._ 

1906-10 . . . 
1910-15 . . . 
1916-20 ... 
lm0-a6  ... 

Sq. miler. 

168,844 

289,877 

184,288 

260,098 

708 .103  TOW. (O 1095 ... 304.939 9 8 1 . ~ 7 ~ 5  
I I 

_ -- - 
,%I. ~ t t i l e a .  

70,784 

116,968 

38,718 

82,777 

- 

Sq. nriles. 

44,676 

70,766 

59,916 

106,619 
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Table A,-Concld. 

Surrey 1 Frontier 1 Central 
yeare. I Circle. Circle. 

I Sq. a ~ i l e r .  Sq. milee.  
I 

Southern Eastern Burma 
circle. 1 circle. 1 Circle. 

Sq, miles .  

798,103 

42,705 

44,185t 

47,242 

47.888 

Sq. miles .  Sq. nziles. i 

B a l a n c e  r e -  331,160 / 198,582 1 86,161 1 150,468 1 116,581 ( 884.152 
~ n a i n i n g .  1 

Sq. miles .  

Total pro- 631,616 438.000 
gramme. I i 

200,051 89,587 122,309 

14,137 6,029 6,012 

13,753 10,889 5,543 

14,840 14,173 -.. 7,897 

14.008 14.089* 7,633 

Table B.-Analysis of balance remaining on 1st October 1929. 

Revision. and Re-survey of the above u~ork. 

Up to 1928 ... 

Proposed scale 
of eurvey. 

-- 

Sq. ?wiles. / Sq. miles.  1 Sq. vzilee. I Sq. m i k e .  

*Inclndes 1,356 sqllsre mil08 surveyad by No. 1 Party Ceut~al Circle. 
t Exoludes 154,996 nqunro rnilos, rmrveyrd in Ncpil  on the 1-iilch=l mile scale. 

1,016 

103 

Soutlicrii 
Circle. 

I ! 
I*- inchhover1  48.8831 N i l  I Ni l  I N i l  1 Nil  46,883 

9,924 

a06 

Frontier 
Circle. 
- -- - - . 

Sq. rrlilea. 

Emtern 1 Burma 
Circle. ; Circle. 1  TOTAL^ 

I I 

f -inch ... 1 29.616 I 6,668 I Ni l  1 N i l  N i l  1 38,274 
I 

5,104 

280 

Central 
Circle. 

. - -. .- .- -- . 

Sq, ntilee. 

2.750 

23 

284 

N i l  

7 0 

N i t  
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V.-SURVEY REPORTS, FRONTIER CIRCLE 

Colonel S. W. Sackville Hamilton, o.r.o., B.B., to 
DIRECTOR :- 

Colonel R. H. Phillimore, D.E.o . ,  R.B., from 22- 10-28. 

43. Summary.-The units administered by the  Frontier Circle 
were "A" and "El1 Companies, Nos. lS,  22 and 23 Parties, the 
Settlement Survey Detachment a.nd No. 6 Drawing Ofice. 

As neither the Punjab nor the North-West Frontier Province 
Government had any more revenue surveys to  be done, the Settlement 
Survey Detachment was disbanded on 5th February. This detachment 
had been formed in June 1924 under Rai Sahib Maya Das Puri, and 
had done valuable work in Attock and Peshiiwar Districts. 

The department has suffered a great loss in the death of Rai Sahib 
Maya Das Puri, which occurred on March 3rd aft,er a very short nttack 
of pneumonia. 

No. 22 Party has now completed its programme of Riverain Surveys, 
and will be diverted next season to special and ~*ectangulat,ion surveys 
for the Bhakra Dam Irrigation Project,. 

44. Training.-It has been decided that not more than six 
soldier surveyors should join the Frontier Circle from Hoorkee 
each year. 

45. Special.-The survey units on the frontier continued to  
co-operate closely with military formations a t  special training exercises 
and a t  maneuvres (p. 3). 

Dr. de Graaff Hunter, Director Geodetic Bmnch, visited Murree in 
May, and several improvements in methods and complltations for rapid 
triangulation were discussed with the 0ficer.Conlmanding "A" Company 
and the Officer in Charge No. 18 Party. 

Major Norman has written n profeseional paper entitled "Notes on 
Air Survey in India", which ~ h o u l d  be of great value t,o officers of the 
Department. 

46. The fleld work of units was as follows :- 
" A  " Survey Co~npnny. Topography on ~ ~ a l e e  of 14-inches and 

4-inches=l mile and 1:13,333, in sheeta 43 B, F, and G/2. 
" El1 Survty Con~pn?~  y. Topography on $-inch = 1 mile scale 

in ~ h e e t  35 I ;  on 1-inch = 1 mile scale in sheets 34 K 
and 0. Triangulation in advance in sheets 34 K, 35 I and 
40 N and 0. 

KO. 18 ( A i r  Survey) Par ty .  Compilations completed of 4-inch 
foreat surveys of Chittagong District, and compilations of 
air surveys of tribal nrea of North-West Frontier Provirlce 
continued. 

No. 92 (Riv~rain)  Party. Work for Pun,jab Government, inclu- 
ding completion of demarcation of boundary between Punjab 
and IJr~ited Provinceu in Gurgaon District. Riverain surveys 
along Jumnn river. Rectangulation, levelling and special 
irrigation Rurveye in sheets 44 B and F, and forest sllrvey in 
Chfingn MBnga Reeerve Forest. 
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No. #$ Pmty. Reotangulation and levelling and special 4-inch 
irrigation surveys for the Punjab Government, completion of 
Haveli Project in 3910, and commencement of Muzaffargarh 
Project in sheets 39 J and K and Abbiisia Project in 39 L. 

Settlement Survey Detachment. Cadastral surveys in Dera Ismail 
K h l n  District along the Indus river sheets 38 and 39. 

"Ay9 Survey Company 
O&es commnnding.-hjor C. Q. Lewis, o.B.E., R.E. 

47. General.-The recess headquarters of the Company are a t  
Murree, and the field headquarters a t  Riiwalpindi. 

The survey of Chitrsl in the N. W. F. Province was completed, and 
that  of the Kiighn valley of Haziira district was commenced. Ae in the 
previous year, field work wae carried out during the summer as well ae in 
the  cold wenther, moat of the country under survey being snow-bound 
during the winter. 

During February Lt. I. H. R. Nilson, R . E . ,  carried out an experi- 
m e n t ~ ]  stereo photographic survey in Almora district United Provinces, 
with a Wild photo-theodolite, with a view to  ascertaining the suitability 
of this method for the cadastral euwey of the cultivated areas of the 
district. 

48. Personnel.-The average strength during the year was 2 class 
I, 3 class 11, 7 Upper Subordinate and 84 Lower Subordinate officere, 
with 3 soldier surveyors under training. 

The following officere were transferred from the company ; Lieuts. 
Cndell nnd Wilson, during the field season, Mr. Muhammad Husain Khan, 
K.S. (U. S. S.) before the field season, and Mr. Nanak Chand Puri, R.S. 
(Claee 11) st close of the field season. Mr. Afrnz Gul Khan, K.s., C.H. 
(Claee 11) joined Mr. P. C. Vieser'e expedition to the Karnkorani in April 
2929 .  

Mr. A. A. Graham (Class 11) and Mr. Snjawnl Khan (U. S. S.) joined 
the company at beginning of the field season, and Mr. P. A. Thomas 
(Cleas 11) and Mr. Muhammad Akbar (U. S.  S.) joined in March and 
April 1929 respectively for work in Chitrd.  

40. Field work.-Mr. C. M. Aslanl (Class 11) with Mr. Sqjawal 
Khan (U. S. 8 . )  and 1 2  surveyore, nine of whonr were under training, 
surveyed 65.5 square miles on the scale of 14-inches= 1 mile in Haxiira 
Diefrict and in tribal territory, N.W.F.P. ( ~ h e e t e  43 B and F). This 
area was steep and hilly and in some parts covered with thick forest. 
The areas surveyed inclurled the eastern a l o p e ~  of tho Black Monntein nnd 
Nsndihar tribal territory, where aurveyore were only admitted after 
protracted negotiations with the tribal hearlmerl. Oreat credit i~ clue 
to Mr. C. N. Adam and Mr. Ynjawal Khan for their tact an(l perei~tence 
in face of the general unfriendliness and en~lpicion of the tribesmen, 
which continued till the work waA completed a t  the end of July 1929. 

Mr. Sajawal Khan (U. S. S.) with 5 surveyors under training, 
surveyed 23 sq. miles in November and December 1928 on the scale of 
1:  13,338, in the Rawalpindi district of the Pnnjab ( ~ h e e t  43 C11.2), no a n  
extension to the RBwalpindi Guide Map, for publication on the ecnle 
of 3-inches= 1 mile. Mr. Laltan Khan, c.R. ,  I.D.S.M. (U. S. S.) with 
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Mr. Quadir Dad (U. S. S.) and one surveyor, surveyed 27 sq. miles on 
the scale of &inches = 1 mile in the Murree Hills, (sheet 43  F/8), completing 
the survey for the Murree Hills guide map, scale 3-inches= 1 mile. 

Surveys and triangulation carried out in the Dir Swiit and C B i t r ~ l  
agency and in Waziristan, N.W.F.P. are reported in the eupplement 
to this general report. 

50. Areas eurveyed.-Areas surveyed include, 655 square miles 
nf original survey on the scale of 14-inches = 1 rriile in H a z ~ r a  district 

* 
and tribal territory, N. W. F.P. 

23 square miles of r e -~urvey  on the scale of 1:13,333, near 
Riiwalpindi, Pun-jab. 

27 square miles of re-survey on the scale of 4-inches= 1 mile in 
the Murree Hills, Punjab and N.W.F.P. 

51. Recess duties.-Fair mapping was carried on throughout the 
year, both a t  field and recess lieadquarters, and was organized in two 
sections with a nucleus of 5 draftsmen permanently employed a t  head- 
quarters. During the cold weather Lt. D.McK. Burn, H.E. (Class I) 
and Mr. X. C. Puri. H.S. (Class 11) were in charge of  tlie two drawing 
sections, assisted by Messrs. D. R. Vohra, Laltan Khan and Chiragh 
Shah (U. S. S.). During the hot weather tlie drawing sections were in 
the charge of Mr. A. A. Graham (Class 11) and Mr. C. M. Aslam (Class 11) 
with Messrs. D. R. Vohra and Sajawal Khan iU. S. S.) as assistants. 

I n  addition to  current 13-inch mapping, the Riiwalpindi Guide Map8 
were submitted during the year, for publication on the scale of 3-inches = 
1 mile. 

Computation of current tl-ianguliltion and the adjustment of old 
triangulation was carried out throughout the year by Mr. D. M. Das 
(U. S. S.)  assisted by four computers. 

"E" Survey Company 
O&er. c ~ o t ~ ~ r ~ ~ n ~ t d ~ ~ r g . - ~ l ~ j o r  E. 0. Wheeler. M.c. ,  R.E. 

52. General.-The field aud recess headquarters were a t  Quetts 
(Baluchistiin). 

Owing to  climatic conditions in the area under survey and to the 
necessity of nearly all moveinent being by road, approximately half 
the company took the field at a time, the other half continuing fair 
mapping at headquarters. Surveys were extended southward on the 
Baluchistan platcau, astride the new road from Quetta to Kariichi. The 
modern survey of sheets 34 K and 0 is now completed, and that  of 
35 I commenced. 9,253 sq. miles were triangulated in advance for 
enb~equent seasons. 

53. Average strength during the field season was 2 Class I, 
5 Class 11 (1 on probation), 3 Upper Subordiut~te (2 on probation), 
and 40 Lower Subordinate oficers. There is also n Reproduction Section 
with a strength of about 23 men. 

Pe~.sonncl.-Lt. I. H. R. Wilson, R.E. ,  joined tlie collipany in April 
1929. Mr. A .  AI. Tal:~ti ( C l n ~  11) was transferred from the company 
in Decernber 1928, and his p!nce was taken by Mr. Moquimuddin Ansari 
(Class 11). 6 soldier surveyors joined the unit for instruction, of whom 
2 were reverted to their regiments. 2 Upper Subordinate ofticera, Mr. 
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Muhammad Husain Khan and Mr. Iltifat Hueain, and 6 surveyors were 
transferred to  the compauy during the year, while one Class I1 officer, 
8 Upper Subordinates and 8 surveyors and soldier surveyors were 
transferred to other units. 

54. Field work was organized as follows :- 
Winter- 
Camp (I).-Mr. A. J. A. Drake, D.C.M. (Class 11) assisted by le t  class 

surveyor Asghar Mi, with 3 surveyors, 1 pupil and 5 soldier surveyors, 
surveyed 520 square miles on the 1 - i f lh  = 1 mile scale in sheet 34 K. 

Camp (2).-Mr. Khusllal Khan (U. S. S.) with 6 soldier surveyors, 
surveyed 1,054 square  riles on the $-inch = 1 mile scale in sheet 35 I. 

Inter-class surveyor Nur Ahmad, assisted for part of the season 
by 2 soldier surveyors, sumeyed 260 square miles on the 1-inch = 1 
mile scale in sheet 34 0. 

Instrz~ctional can~p.-Mr. Drake i~ssisted by 1st class surveyor 
Asghar Ali, also gave six weeks instruction to one pupil surveyor and 5 
soldiers before the latter were sent to their regular work in sheet 34 K. 

Sumn~er-  
Cwmp (3).-Mr. M. Ansari, B . A . ,  (Class 11) assisted by Mr. J. C. Berry, 

(Class 11) and 1st class surveyor Thakur Singh, c .H. ,  with' one class I officer, 
one Upper Subordinate oficer and 16 surveyors and soldier surveyors, 
suneyed 1,560 square rniles on the 1-inch = 1 mile scale in sheet 34 K. 

Triccngulation ccnd traversing.--Messrs Hurley and Ganapathy 
(Class 11) and 1st class surveyor Muhammild Akbar (now U. S. S.) trian- 
gulated 7,899 square miles in sheets 40 W and 0 for survey in subsequent 
seasons on the f -inch= 1 mile scale. Mr. Khushal Khan (U. S. S.)  in 
addition to  being in charge of camp (2), triangulated 1,054 square miles in 
sheet 35 I for survey on the 3-inch=l mile scale, and Mr. Abdul Raehid 
Khan (U. S.  S.) reconnoitred 1,045 square miles in sheet 34 L for survey 
on the 1-inch = 1 mile scale. The latter oficer was only able to observe 
520 miles of thie triangulation during the year under report, owing to 
haze. 

55. Areas surveyed.-Original Rurvey of 2,340 square miles on 
the 1-inch = 1 mile scale, and of 1,054 square milee on the 2-inch=l mile 
scale: a total area of 3,394 equare miles on both scales. All thie work 
lay in! Kaliit etate and Chiigai district, in Baluchistln. The triangulation 
lay in Kaliit state, and in Jodhpur and Jaisalmer states of the R&jputina 
Agency (sheets 40 N & 0 )  

58. Recess duties.-Fair drawing waR carried out throughout 
the year, owing to  only half the company taking the field a t  a time, vide 
para. 52 above. Drawing sections were under the charge of Messre. 
Talati, Drake and Ansari (Class 11), aseisted by Messrs. J. C. Berry and 
C. T. Hurley (Class 11) and Meears Muhammad Husain Khan and Khushal 
Khan (U. S. S.) The Computing section was under the charge of 
Mr. M. M. Oanapathy, B.A.,  (Class 11). 

Owing t o  the field seaeon having continued until the middle of June, 
1929, the mapping of all field work was not completed by the end of the 
rumey year 1928-29. I t  will however be completed before the end of 
March 1930. 

57. Spa~ial drawing and reproductaon aection .-This ~ect ion,  
firet under the ordere of vandyke operator Attar Singh and later of 
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Mr. Sadiq Ali (Assistant 2nd Division P. L. O.), worked full time through 
out the year, almost entirely on payment jobs. These jobs included the 
reproduction of a large number of musdvis for NO. 24 (Lloyd Barrage 
Rectangulation) Party, as well as nunlerous jobs for the military autho- 
rities in Quetta. 

58. Military training.-At the end of June, Major Norman 
of No. 18 (Air Survey) Party brought Mr. Mohd. Hasan, K.s., and two 
surveyors to  Quetta, to iustruct " El1 Company in air survey work, and in 
rapid methods of triangulation. Major Norman remained iu Quetta till 
the tirst week of August, and the others until after Western Comn~and 
manaeuvres (October 1929 ). 

All officers were trained in the use of the Wild theoctolite, and 
Hunter short b;~se, and numerous schemes were carried out in rapid 
triangulation, several being combined exercises with the Royal Artillery. 

At the same time, " E " Company personuel \rere trained in the lateet 
methods of air survey, and a map of the Western Commaucl iuilnoeurre 
area 1929, was produced from air photogritpl~s taken by the R. A .  E'. 

For photography, both the PIT, 5" by 4" plate cilmera, and the F/8, 
7" by 7" film camera, were used. The immense superiority of the latter 
was very apparent, both as regards ease of operation in the ilir, and 
quickness of compilation of the map, the latter due to the very much 
larger area covered by each photo. The tilms used however hi~ci without 
exception perished, and pictures were of very poor quality. Steps are 
being taken to remetly this. 

In  compilation, the radial line method was used, principal points 
being transferred stereoscopically. Approximate colltours were applied 
after ascertaining relative heights of various points by measuring t,heir 
relative p;~ri~llax under the grid of the B:trr and Stroud stereoscope. 

Considerable progress was made, both in methods of photography 
and of compilation. A full report on work done will be found in ap- 
pendix to technical supplement of " E " Company for 1929. 

The company will also co-operate in the Western Commend Signal 
exercise and nlanczuvres in October 1929. 

No. 18 (Air Survey) Party 

50. General .-The primary duty of the party ie to  train eurvey 
personnel in the compilation of small-scale topographical map8 from air 
photographs, and to maintain close co-operation with the Royal Air Force 
who do the photography. 

The party headquarters are a t  Murree with " A " Survey Company, 
and field headquarters a t  Peshlwar where H. Q. No. 1 (Indian) Group 
R. A. F. is located. 

Effortfl have been ma,de to simplify and standardize the procedure 
nf air survey, using the methods laid down in professional paper No. 3 
of the War Office Air Survey Committee. 

During the year Ma,jor Norinan has written a pamphlet, entitled 
" Notes on Air Survey in India ", which is intended to give officers of the 
Survey of India a general idea of the theory and practice of air survey. 
This will be puhlished ns a professional paper. 
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A tletnchment of the party was attached to " E " Survey Company 
during the summer. 

60. Personnel.-Mr. P. A. Thomas (Class 11) wns under training in 
the party for 6 months and was transferred to  " A  " Survey Company in 
April. 

The average number of surveyors with the party was about 8 ;  
mostly under training in air survey. 

Mr. C:hulani Hasan (U. S. S.) and K. 8. Muhammad Hasan (U. S. S. 
11otc Class 11) have been with the party during the whole year. 

Mr. IS. C. Naug (U. S. S. Probationer) has also been under training. 
There is illso a reproductiol~ section with a s trength of about 6 men. 
61. Areas surveyed.-During the survey year October 1928 

to  September 1929 the Royal Air Force supplied air photographs cover- 
ing 10 square miles in Peshiiwar district. No. 18 Party turned out 
compilation of 1,544 square nliles on the 4-inches - 1 mile scale for 
Chittagong Forest Surveys in Rengal. 

62. C h i t t a g o n g  forest surveys.-This work was received in  
May 1927 hut little progrem was made till early in 1928. After which 
date, by e~nploying practically the whole strength of the party on these 
cornpilatione, they were completed in January 1929 and delivered to  the 
Settlement Officer, Chittagong. 

The ]nethods used have already been referred to  in the two previous 
p n e r a l  reports. A full and detailed report is included in the technical 
supplenient to this report 

63. Original survey o f  tribal ter r i tory . -This  has been 
carried out to provide rnaps of country inaccessible to the ground 
surveyor. There iu nt present no known method of providing an 
accurate map under the conditions prevailing. 

The maps now produced froni air survey give a good representation 
of the country, t l~ough it is often considerably distorted. 

64. Revision survey.-This has been undertaken to provide 
the R. A. F with photographic training, and a t  the same time to bring 
up-to-date maps which are over 20 years old. 

65. Photographic training of  R. A. F.-A11 vertical photo- 
graphs taken by the R. A. F a t  Kohat, Peehawar and Risiilpur for 
training purposes have bee11 sent to S o .  18 Party for criticism. These 
photos have been examined for- 

( 1 1 )  Correct course 
( h )  Constant height 
( I :  ) Tilt (i) Fore and aft 

( i z )  Lateral 
(d) Exposure intervnl 

and the criticianrs have been communicated to the pilota. 
66. Work with " E " Survey Company.-A detachment under 

g. S. &Iuhurnmad Hnscrn (Class 11) was attached to ( b  E" Survey Company 
during recess and the personnel of " E " Survey Company was trained 
in air survey. A combinetl exerc i~e  was undert;lken with the Li. A. F. 
and the r e e ~ l t i n g  map was used on IVestern Corurnond manmvren.  

Major Norman aleo   pent six weeks with ( (  E" Clornpny at Quetta 
during this period 
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67. Film oamers . -The new F (8) automatic film caulera has 
been used during the year and has proved satisfactory. 

I t  has been found that films deteriorate very rapidly in the hot 
olimate and special arrangements arc being made t o  bring out and to 
store the films in cold storage plant. 

88. Reproduction section.-A large amount of work for the 
reproduction section has been received from H. Q. Northern Command 
and other military formations. 'l'his has enabled the section to keep two 
hand presses employed. 

The section attended Northern Command m;tnczuvres in Sovelnber 
and printed off "situotion maps" each night Eor issue the following 
morning. 

No. 22 ( R i v e r a i n )  Party 

Mr. Dliani Ram Verma, R.R., upto 21-12-28. 
0,picer 1 1 1  chorgc.-  ,. A.  Al. Talati, L.c.E., from 22-12-28. 

80. General.-This party continued working on special surveys 
for Punjab Government Departments who pay for the work. The pro- 
gramme for the year included :- 

(i). Traversing the riverain area along the Jumna river, and 
laying down base-lines in sheets 53 C, F, 0, H and 54 E 
and plotting and compiling settlement m z ~ s i i z ~ i s  required 
for cada~t ra l  surveys by the Settlement Department. 

(ii). Demarcation of t~ part of the boundary between the Puqjab 
and the United Province8 in sheet 53 H. This is to be 
a fixed permanent boundary in place of  the chnnging 
main channel of the Jumna river. 

(iii). Inspecting and refixing missing stones of base-lines on the 
Jhelum river in Jhelum district fixed in 1912-1 3-14 and 
1925-26 in sheet8 43 Dl G and H for t,he Punjnb 
aovernment. 

(iv). Rectangulation, levelling and 4-inch survey of n strip 
falling between the Sutlej V:llley and the Upper and 
Lower Biiri Doih canal projects in sheets 39 S, 44 B, 
E l  F and I for the Irrigation Department. 

1 .  Survey of Chiinga Mlinga Reserved Forest on sciile 4-inches 
= 1 mile, with one foot contouring in Lahore district. 
slieets 44 E and 1 for the Conservator of F o r e ~ t ~ ,  Western 
Circle. 

The headquarters of the party reiiiainetl n t  Lahore till tlie 8th May 
1929 anti then moved to Solon (Siniln Hill@). 

This season's work hns brought to  a close the programme of Riverain 
surveys which was first com~nenced by Yo. 18 Party in 1908. An account 
of t h i ~  eurvtly is now under preparation. 

70. Pe?.sonnel.-The average field strength of the party was 
one class I1 officer. 3 Upper Subordinate officere nnd 59 Lower 
Subortlina tes. 

During the year Mr. B a k h ~ h i  Hernam Singh (U. S. S.) was trans- 
ferred from the party, 4 surveyors and 3 traversers were traneferred t~ 



48 SURVEY REPORTS, FRONTIER CIRCLE 

other parties and 16 purely temporary traversers, draftsmen, levellers and 
computers were discharged. 

71. Field work was organized as follows :- 
C a n t ~  (I).-Mr. Muhammad Najamuddin, B.A., (Class 11) with 8 

surveyors, 10 traversers, and 2 levellers carried out surveys (a), (b), (d) 
and (e) below. 

Preparation of spot-level charts and contour sheets was carried out 
during the field season and 17 sheets were sent for  publication st Dehra 
Diin by close of field season. 

('nm,p (;?).-Mr. Bakhshi Harnam Singh (U. S. S.) till 31-1-29, 
~ n d  Mr. Lalbir Singh (U. S. S.) from 1-2-29, with 9 trnversers carried out 
surveys ( c )  below. 92 Base-lines on right bank of Jhelum river 
in Jhe lu~n  district were inspected for the local authorities. 69 stones 
were found uprooted by villagers or destroyed by erosion of the river, 
out of 274 stones laid in 1912-14, while all stones laid in 1925-26 were 
found. The missing stones were refixed except for three base-lines where 
the river cuts through hills. 

72. Areas surveyed.-(a) 524.4 square miles of original survey 
were completed on scale 4-inches = 1 mile, in M u l t ~ n ,  Montgomery 
and Lahore tlistricts in sheete 39 5, 44B,  El F and I (extending the 
uortllern limit of the Sutlej Valley Canals area to meet the Upper and 
Lower Biiri l)o6b Canals areas). 

( b )  10.0 square  mile^ of original survey were completed on scale 
4-inchee = 1 mile, for the Changa M6nga Reserved Forest Survey in 
La11ore district iu sheets 44 E and I. 

( c )  897 square miles of rnain and minor traverses along the Jumnn 
river in Kitmid. Rohtak, Gurgaon, SahErnnpur, Muzaffitmagur, Meerut, 
Bulandsl~ahr and Aligarh districts for fixing base-lines for future settle- 
men t eurve y s. 

(tC) 111.3 square miles of the Sutlqj Valley Survey were rectangu- 
later1 into 23-acre rectangles previous to being surveyed. 

( e )  149 ~c lu :~re  miles of tertiary levellinu ? wns carried out in :~reau 
( ( 2 )  nrld ( h )  to fortn basis for one foot contouring. 

73. C'on~put ing  ant/ plotting Section -Mr. Bsdlu Rill11 (U. S. S.) 
wit11 14 cornputera and 6 draftsmen at field headquarters computed the 
trnversing petri passzc with the tield work, and prepared plots on 4-inch 
-1  mile ecale of all trnvttrse atations and base-linee ; riverain mauzu. 

honndaries were reduced from ex i~ t ing  large-acale settlement mu.sivis 
and traneferred to these plots. 

74. Receas dutiee -Mr. Muhatnolad Nnjamuddin with 14 Lower 
Suhordinate~.  nssieted by Mr. Lalbir Singh, carried out 1111 fnir mapping 
neceoeery. 

Mr. Badlu Ram with 1 3  Lower Subordinates completed all traverse 
cornputatione and prepared mnnuecript traveree charts for degree sheets. 

All fair-drawn sheets were sent to Dehrn Dan for publication, and 
60 publiahrd eheete of Sutlej valley survey, one ~ t ~ e e t  of ChBnga Minga 
enrvey. and 4 sheete of Punjah-U. P, boundary Rurvey were delivered to  
the otficinls concerned 

A11 profeeeional recorde of the riverain survey were properly cotn- 
pleted, nnd sent to Frontier Circle Office for eafe cuetody. 
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No. 23 (Rectangulation) Party 
Oficer in c1~nrge.-Mr. H. B. Simo~~s .  

75. General.-The party was employed by the Punjab Govern- 
ment on completing the survey programlne of the Haveli Irrigation 
Prqject, and comrnc:nced the survey and r e ~ t n u ~ u l a t i o n  of a new area 
for the Muzaff~rgarh District Indus Canals. In addition, a small exten- 
sion to the Sutlej valley pro-ject in the B:~hiiwalpur state known as the 
Abbfisia Canal was rectangulatecl and levelled to 25 acres after the usual 
traversing had been completed. Early in September 1928 two camps 
were sent out to  the field for the purpose of starting the traverse of the 
Muzaffargarh District Intlrrs C;in:~l area and to subdivide to 25 acres a 
small area of the Haveli pro-ject previously rectangulatetl to  100 acres. 

The party headquarters ~noved from Solon to Multan on the 8 th  
October 1928 and returnetl to recess on 26th April 1929. 

76. Pe~sonne1.--A considerable addition was made to  Ihe personnel 
of the party. The tield strength colnprised one Class I Officer, 3 Class I1 
Officers, 4 Upper Subordinate Officers and 108 Lower Subordinates and 
were distributed as follows:- 

Mr. F. W. Smith (Class 11) assisted by Mr. Syed Imamat Husain 
Naqvi, U. S. S., Probationer with 30 traversers and 8 com- 
puters conrpletetl (i) t l ~ e  traverking and embedding of the 
corner fitones of the main 2.400-acre rectangles of the whole 
area covcred by the Muz:rff'arg;~rh District Indr~s  Canal Surveys, 
(ii) the subdividing to  25 ;1cres of all exterior lines from the 
extreme soutll of the area to  roughl!. 30" 1 .>'; north of this 
i t  was only possible to e ~ n l ~ e d ,  in a~lilitiotl to the corner 
stones of the main 2,400-acre hlocl<c, the first 100-acre stone 
to the east, and ( i i i )  tile subdivision of interior lines to  25 
acres. 

Mr. Jiya La1 Sahqnl (Class 11) with Sycd Nayar Husain computer 
as assist:int and 27 levellers co~npleted ( i )  the levelling over 
25-acre pegs the rem:rinirrg arcsa south of :iOO 25' of the 
Haveli Project east of the River Cheniib. ( i i )  rectangul:~tion to 
2,; acres and levelling of a portion to the extreme south of 
the new MnznfEirg:~rh District Indns ('nn:il area. 

Mr. Dnni Chand l'uri (( ' l l is~ 11) :~ssistc d hy Mr. Sheilih Allaudin, 
(U. S. S. Probi~tione~.)  with 27 surveyors and rectangulators 
(i) sul~divi~lcd to 25 ncl es :ill crown waste-1:ind~ with stones 
ant1 with peg8 the rcmriining :lren of t1he Haveli Prqject south 
of 32" 25' and enfit of the ljiver ('heniih, ( i i )  reduced all 
village boandnries froru village w)vsiiq'is falling in the new 
MuxaE~rgnrh 1)istrict Tndus Ci;ln:ll AI en, (it t )  subdivided to  
25 acres :I portion of the n c \ ~ ,  :lrtb:l. 

Mr. Muha~nmad Husnin I<hnn 1i.s. (11. S. 9.) with 7 traversers, 
leveller8 rind rectn~~!rril,ltors nrld 2 computers traversed, 
rect:lngulntetl a1111 lerellcd the whole of t8he extension of the 
Sut1e.j Valley Project known :IS the Abbiisia (:i111iil Area in the 
Hah6walpnr State. 

Mr. Abtlrll Ghnni Qrireshi (IT. S. S.) with 4 surveyors completed 
the 4-inch survey in connection with the Haveli Project. 
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Two draftsmen were occupied a t  field headquarters in completing 
the 4-inch planetables adjoining the Sind-SBgar Area from 
the 6-inch surveys done by the Irrigation Department. 

77. Axeas surveyed.-The areas for various projects are as 
follows :- 

Huveli Project- 
Rectangu1:~ted and levellcd to  25 acres 1.400 square miles. 
Original 4-inch = 1 mile survey ... 172 ,, 1 1  

Revision 4-inch = 1 mile survey ... 63 ,, 1 7  

1Muza ffurgarh District Indus  Canal Area- 
... Traversed ... ... 1,308 linear miles. 
... Exterior stones embedded 1,650 square ,, 

Rectnngulated to  25 acres . . .  900 ,, 1 7  

Levelled to 25 acres ... . . .  180 ,, 1 ,  

AbGtisic~ Canal Area- 
Traversed ... ... ... 8 1  linear milee. 
Rectnngulated to  25 acres and levelled 155 square ,, 

The totals for the three pro,jects are- 
... ... Traversing ... 1,889 linear miles. 

... Rectnngulation to  25 acres 2,445 square ,, 
Planetabling 4-inch = 1 mile ... 235 ,, 1 )  

Levelling to  25 acres ... . . .  1,735 , ,  , I  

The country dealt with, colnprises cultivated plains watered by inun- 
dation cannla, and desert country with scrub jungle; a thickly wooded 
area occurs a t  the junction of the Indus and Par~jnad and along the Indue 
river, necessitr~ting very heavy line-clearing This clelayed the work 
coneiderably and 1)reventecI t l ~ e  completion of the ol.iginnl programme. 

78. TI-ncsvsing.--The traverse covel-ed the whole Muzaffargarh 
District Indug (>i~nal Area and was controlled by connections to  the 
Oreat Indus series anll stones of the old Sind-Ssgar Ilectangul:~tion, the 
connection with the  latter being exceedingly good. 

79. Rcctcrn~ultctio~z.-The p o s i t i o ~ ~  of t l ~ e  corners of the main 
2,400-acre rectangles of the Muzafargarh District Indus Canal Area was 
computed, as in the past, frorn the nearest traverse stations and marked 
by stones. In the northern portion of the new work where the stones of 
the exterior lines r-onlcl not all be embedded, the first 100-acre stone to 
the east was also fixecl hy the traversers to e~lahlr  the alignn~ent to be 
carried out next fiel(1 se,lsons witI~c,ut tibe usual bearing and distance. 
Theet! 2,400-acre rectangles will 1,e further subdivitled to 25-acre  block^. 

The Haveli are2 which hncl pl.eviouely been suhrlivi(1ed to 100 acres 
was now further subdivitled to 25 acres, the corner8 of the 2-5 acres being 
marked hy  tones in tho crown wa~te- lands  and by pegs over the remain- 
ing area. 

80. Specin,l $-S)irh s v ~ , l ~ ? , ~ . - T h e  five sheets remaining in 39 N/8, 
0 / 1  and 5 were completrtl In  arlclitio~~ 6 aheets were revinen and 7 
surveyed for  the first time in 39 0 2 and :3 

81. L c ? ~ ~ l l i r ~ , q  --Tertiary levelling was carried orit over the whole 
of the remaining :Ireit of the H.~vcli Project rectnngulrrteci to 2.; acre8 
south of 32" 2 5 .  anll over n portion in the extreme aouth of the Muzaffnr- 
garh Dietrict 111dus Canal Project. 



82. Recess duties.-Mr. J iya  La1 Sahgal (Class 11) with 11 
computers and levellers were enrployed in comput,ing tlie heights and 
preparing spot-height charts of the whole area levelled. Mr. D. C. Puri 
(Class 11) wit,h 9 draftemen a,nd surveyors completrd the planetables of 
the  whole Haveli Project, wl~ile  the o 6 c e r  in charge, assisted b y  Mr. 
Abdul Ghani Qureshi (U. S. S.) and 14  surveyors, completed and fair 
drew the contour charts. 

All the sheets of the Haveli Project were sent  t o  press. 

Settlement Survey Detachment 
OJficer Z I L  cJ~urqe.-Rai Sa,liil) Alnya DUB Pun. 

83. Genera l . -The  detachment continued traversing for  settle- 
ment purI,oses along 74 miles of the Indus river in the Dera Ismail Khan 
district in degree sl~eetv 3 8 P ,  391, 38L, and 3 9 M ;  field lieildquarters 
were a t  Carrlpbellpore. On the  Gth So\.elnber ordc~rs were received from 
the North-West Frontier Government tha t  the settlement of Dera Ismial 
Khgn district h ; ~ d  been postponed for five years and tha t  no survey was 
now required. By that  tirne field work in ne:irIy 68 riverain villages had 
alnlost been completed, while in four l)nklccc hilly villages i t  had been 
partly done. At the request of tlie Deputy Couimissioner, Dera Ismail 
Khgn, these 68 riverain villages were conlpleted, while the  four hilly 
villages were lcft uncompleted. 

84. I'r~.so~it~oI -The field strength of the detachment was 2 
Upper Subordinate Officerh, and 39 Lower Subordins tes distributed as 
follows :- 

(1). Mr. l h ~ u l a t  Rani Vohra, (U. S. S.) held charge of camp KO. 1 
with 1 l traversers. 

(2). Mr. ])&lip Singh Gandhi (U. S. S.) held charge of camp 
No. 2 with 10 traversers. 

( 3 ) .  Babu Jo t i  Sarup first class computer held charge of the 
co~nputat ion section with nine computers. 

(4). Hnbu Riim D m  first cltlsh con~putr>r in addition t o  his duties 
as storekeeper held charge of the plotting ~ e c t i o n  with 
5 dri~ftsmen till the ~niddle of December, after which first 
class traverser Lorind Chand supervised the plotting and 
con~pilation of boundaries. 

Men withdrawn frorll field during Koveml)er 1928 assisted generally 
in computations i111t1 p l o t t i ~ ~ g  a t  field be i~f i (~unr ters  Campl)ellpore. They 
were, however, g r i ~ d ~ i ~ l l ~  t r a l ~ ~ f e r r e d  to other units during Yovember. 
December, :~ild J i ~ ~ ~ u a r y  excepting I I purcly tempori~ry hands who were 
discharged; and the c l e t a c h ~ ~ ~ e n t  clobrd i t \  work on the 4th February 
1929. 

85. Areas surveyed. -200 Rquare nliles in GS villi~ges were 
traversed and completed ; u hile four hilly v i l l , ~ ~ e s  covering 311 :1reiL of 123  
squure  mile^, in which work ]lad been ~ : I I  tl! done, were left incon~plete. 

86. l'rclivrsi)lg.-The riverilin work wile cnnr~octed to 87  base-lines 
laid out  some  year^ ngo 113' KO. 22 I'arty and to 4 G.T. stations. 4,398 
stations were laid out in 68 villages and 1,218 linenr miles of traverse rup  
through 200 aquare miles. 
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87. l'lottlng ctnd contpilntion of riveqeain boundaries.-Plotted 
and boundt~ry cornpilei1 ?)ztrsivis rscttlement mapping sheets) in the kacha 
sren (area u ~ l d e r  water action) 011 the scale 24-inches = 1 mile, were 
prepared and supplied to the Deputy Commissioner. Dera Ismail Khan 
for the detail survey. Besides thesc all the work done during the year 
was plotted on the riverain sheets on the scale 4-inches = 1 mile, and 
their traces supplied. 

88. Con~~)uttrrio,ts.-The co-ordinates of all the points laid out 
during the seuqon in (i8 riverain villages, were computed. 
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Lt.-Col. L. C. l'hnillicr. I.A.. to 13-10-26. 

,, ,, 11. I.'ostcr, I..\.. from 14-10.18 to 31-10-28. 
,. .. S. W. Saclivillc H;~niilton, D.s.o., n.L, from 1-11-28. 

89. Summary . -The  units ad~nir~isteretl by the Central Circle 
were Nos. 1. 5, and 24 Parties. Bcnares and Bhopal Survey Detachments, 
Air Survey Travelase I>etachrnent, and KO. 3 1)rawiug Office. 

The Rgjputiina. Detachment W;IS renamed the Benares Detachment 
with eff'ect from 1st October 1928. 

The Officer in charge, S o .  5 Party, in addition to his normal duties, 
continued to act as Assist:rnt Director of Surveys, Central Provinces and 
administered the Revenue, To\vn, and other surveys of that  Province. 

A detachuient was formed undcr the executive charge of Mr. Ram 
Naraynn Hi~stir ,  (U. S. S.), during Soverl~ber 1928, to execute traversing 
for control of air surveys in the districts of Sitiipur, Bahraich and Fyzabid, 
and the work is in progress. Correspondence and accounts for the 
detachment were done by the Circle Ofice. 

90. Trainii,g.-Two Class I1 Officers completed training in Nos. 
1 and 5 Parties and were confirmed in their a!>pointinents with effect from 
16th November 1928, an(l two probationers were transferred from the 
Geodetic Branch in October , 928 .  A probationer in the Upper Sub- 
ordinate Service was also t r~ns fe~ . r t .d  fro111 the Frontier Circle in May 1929. 
Eleven pupil surveyors, 2 pupil dmftsmcn, and two pul~il  computers com- 
menced their training in field and recess work in Kos. 1 ancl Ei Parties, 
Benaree L)etachmcnt, and No. 3 Drawing Ofice. Two of the pupil 
surveyors were discl~arged as unlikely to l~ecome efficient, and two soldier 
surveyors have bee11 retained in the Survey of India to  undergo n second 
period of extra training. 

81. The ,ficlri   cork of parties and detachments was as follows :- 
No. 1 Part?,.-Topopraphy on l - i ~ r c l ~ =  1 mile scale in sheets 64 N 

and 72  D. Trinngr~lation in advance. 
No. 6 Part?! -'I'opo,araphy on I -inch = 1 ~liile scale in slreets 64 B 

and 64 C. Tr i t~~~gula t~ ion  in advance. 
No. 24 Pu?.ty.-Traversing and demarcation of rectangles for the 

Bombay Government in the area conlnlanded by the Lloyd 
Burrage Fro,ject ir) Sind. 

B e n a r ~ s  1)etctcltnle)i t --Speci:~l city-surveys in Benares on the 16- 
a ~ l d  64-inches= 1 n~i le  scales in sheets 63 K and 0 nnd a 
special surye). on the 16-inches = I mile scale in sheet 45 B in 
Jodhpur State. 

Bhopdl D~tcrcltn7en t.-Settlement surveys on the 16-inches = 1 mile 
acale in Ehop5l State. Triangulation for  Forest Surveys in 
ad vnncc.. 

Air Survr!/ Trncerse D~tachm,cnt.-Traversing for control of air 
surveys on 16-inches = 1 mile scale in Sitapur and Bahraich 
Districts. 



SURVEY REPORTS, CENTRAL CIRCLE 

No. 1 Party 
I Lt -Colo~iel R. Foster, I . A . ,  to 22-3-29. 

OJicer 111 charge.- N r .  J. C. C. Lears, from 25-3-29 to 8-5-89. 
Captain ti. 13. Osm8stol1, r . E . ,  n.~., from 9-6-1989. 

92. General .-The party conti~lued surveys on the 1-inch = 1 mile 
scale in Bihiir and or is st^ and the Centrid Provinces, in sheets 64 M an,] 
71 D. The field head-cluarters of the party were a t  Daltonganj. 

Person)ael.-The tield strength of the party, excluding the Officer in 
chl~rge, was 8 Class 11 officers, 1 Class I1 probationer, 13 surveyors, 2 
computers and 5 pupil surveyors under training. 

93. Areas surveyed.-2 ,2  79 square miles of 1-inch re-survey 
in sheets 64 M and 72  1 )  in aay5 ,  Paliimau, ShBhabad and H a z ~ r i b i g h  
districts, and in Surgujii State were completed. This area includes 3 
square miles of protected forests in the Paliimau district. 

1,362 square miles were triangulated in sheet 64 M in the Mirzipur 
&strict n n ~ l  in Surgujs Sta te ;  a triangulated area of 273  square miles 
in sheet 64 MI10 was surveyed. 

94. Field work was 0rganizt.d as follows:- 
Ctcn~p ( 1 ) .  Mr. F B. Kitchen (Class II),  Mr. D. LV. Vasudeva, B.A. 

(Class I1 probationer), anti ti surveyors (increased to 7 in December), 
surveyed 1,355 square 111iles on the 1-inch - 1 mile scale in sheet8 72 
D , 2 ,  3, 4, 6, irnd 7 in Gays, Paliiniau, Shiihiibiid and Hazarib;igh district8. 
'The training of 5 pupil surveyors was undertaken by this camp. 

A part of the area, usually inunditted from October to  January, con- 
sieted of heavily cultivated flat country with innumerable bunds;  the re- 
mainder, of heavily-wooded low hills interspersed with cultivation. 

Cump (3 ) .  Mr. H. T. Hughe@ (Glass 11), with 7 surveyors, (re- 
ciuced to t i  in 1)ecemhl:r). surveyed 924 square miles on the 1-inch=l mile 
wale in sheet3 6 I M/9, LO and parts of 64 Mi13 and 14 in Pala~nau d i ~ t r i c t  
and in the Surgujii State. 

The greater part O F  the area comprised densely wooded low hills and 
undulatina plains interrupted by vill'iges with their indispensible patches 

? 
of cultivation. The higher l~ills on the south-east, with densely wooded 
slopes, rose to iin elevation OF 3,700 feet. 

Maloria was prevalent in this area anrl :idded t o  the difficulty of 
survey. Wearly every surveyor of this camp was a t  one time o r  another 
lait\ up  with it. The forests were infester1 with wild anim:ils, including 
tiger, betrr, leoparrl, hison and various kin118 of deer. 

p ) 11r 11. N. A. Hashmie, B . A  (Claw 11), with one computer 
as recorder, trianpulatecl 1 ,:36'1 8rlilare rniles in ~ h e e t s  64 M/1, 2, 5 ,  6 and 
10 in Mirzspur district anrl Surgujii State. 

Ttlickly-foreste(l high hills, wit11 occasional flat tops locally known 
pats, the nrea. Villngrs were scarcc, and means of communic;~- 

tion difficult, p.rths often having to he cleared for m;~rching. 

95. Recess duties.-Fair m:~pping was divided i l l  to  two sectiol~s 
under Mesere. F. B. Kitchen ant1 H .  T. Hughes. The mopping of 1111 
field work with which wae incorporated reductions to 14-inch, from 2-inch 
e h e e t ~  64 MI13 S tmd 64 MI14 N and S, Wll8 completed during the ycar. 

Mr. M. X. A. Hnehmie, irided by one computer, completed the com- 
putations of the triangulation. 
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No. 5 Party 

Oficer. ill charge.-Major L. R .  Jackson, I . A .  

96. General.-This party continued surveys on the 1-inch= 1 mile 
Ace]e in the Central Provinces in sheets (;4 E t~nd  64 C. The field head- 
quarters were :lgain at  Xiigpur in order to  keep in touch with the Settle- 
lnent Con~rnissioner, Centritl Provinces, the Officer in Cllarge of the party 
being also Assistant Director of survi!ya, Central Provinces. 

Pe~so~z?zsl.--Tile field strer~gth,  apart froin the O.C., was 2 Class 11 
(one on probat,ion), 3 U.S.8. officers, 21 surveyors ancl 3 con~puters. 

97, Areas surveyed.--:l,O28 Rquare miles of 1-inch survey (2,142 
square miles 0rigin:ll and the remainder supplementary) in sheets 64 B 
and 64 C, 4,847 square miles of triangulation in sheets 64 F and 64 J, and 
48.9 linear miles of traversing in sheet 64 J. The trisngulat,ion was 
connected with the Jubh~llpore Meridional and Bilispur Meridiona] Series 
and the traverse with the trii~ngulation carried out by the party. 

98, Field work was organized as follon-6:- 
Camp (I).-Head-qu:~rters Baihnr and later Bichlli%.-Mr Slladi La] 

Dube, by surveyor Hakdad Khan, with 21 surveyor.8 (including 
IT officer nntl 2 surveyor8 uiltler trtiining), coinpleted 2,142 square 

of origin:ll and 8SG scluulre rlliles of bupplementary survey in the 
~ g l s ~ l ~ l t .  Drug and MC\ndll dihtrictq, :lnd in the C P. Feudatory States. 
The colllltry waN, for the most p :~ r t .  6p;lrsely inhabiteti and lacliing in 
communications and consisted chiefly OS henrily wooded hills necessitating 

plane-tuble traversing. A slrlall portion of the area fnlliug in 
Mandl% district was open ;~ncl undulating with very fair comrnunic il t'  1 0 ~ 8 .  

Up to the end of Janu .~ry ,  the work 111~~ll  delayed by the prevalence 
of rnalaria, and during Milrch and April by lack of water. 

Cam11 (2).---Mr. X. 1) .  Joshi  triangull~ted 1,928 &quare mile8 and 
traSversed 26.8 linear miles in ~ h e r t  64 J in Hilispur district and in the 
C. P. Feudatory States. The country consisted cllit.fly of ulldulating 
plains with detached hill-rilnges, except in the nort11-east corner, which 
ie very hilly. About half the iIrtb:l i~ deilsely wootled and ~ ~ m n ~ u ~ i ~ ~ ~ t i ~ ~ ~  
:\re fair. 

Cn,mp ($).--Mr. J .  R Chihhnr tri:lnguli~ted 1.82 1 square nliles and 
traversed 22.1 Jincnr rniles in fiheet (i4 J in Biliibpur district and in the  
C.1'. Feutlntory St ; l te~.  'I'hc country is 11311y. densc~1~- ~vooded. and con- 
tains very few villi~ges. Co~nmunic:~t ion~ nre bnd. 

Citl?jp (4)-Mr. A1 1). N:lngin, I3 .A. .  triitllgulated 1,098 square mile8 
in 8heet 64 F' in Mnndl:? tlifitlict ant1 in 11ew:lh Stat,,. About lla]f the 
area connists of heilr ily ~ o o d t ~ d  fl:~t-topped hills. the remainder of open 
and undulitting plains i l ~ t c r ~ p e r ~ e t l  with tr1.e-clad hill-ranges. Except 
in the  hill^, communicntions are Fairly good. 

99. Recess duties.-Fair rniipping wns divided into two sections 
under Mesur~ J. 11. ,Jnhnson and shadi L : I ~  Dube. T l ~ e  ~ n i l p ~ ) i ~ ~ ~  of 
field work w11s co~l~pletetl (luring thc gear. Messrs. S. D. Jo8hi, 
J .  R. C'hihhar, and M.  D. N i ~ n g i : ~  u7(.re ~.eepnnsi\)le for the ~ o l n p u t ~ b i ~ ~  
of their triangulation and traversing. 
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No. 24 Party ( S i n d  R e c t a n g u l a t i o n )  

100. General .-The work consists of laying out 320-acre and 
64-acre rectangles in the British zrld l(l1ilirpur State areas respectively. 
Field head-quarters opened at  Hyderubjd (Sind) on 25th October 1928, 
end closed on 27th April 1929; the office then ~noved to  Kuriichi for 
recess. 

Personnel.-The field strencth, apart from the O.C., was 3 class 
11 officers, and 1 U. S. 8. officer, with 16 traversess, 30 rectnngulators, 
and 6 levellers. 

10 1. Areas surveyed -4,088 square miles of traversing and 
demarcation of corners of main rect;~nzles ( o f  4 scluare miles) for subdivi- 
sion in 1929-30 to  310 ~ L I I ~  (i4 acres? completing the traversinosprogramme 
of the par ty ;  3,244 squ:ire miles of 820-acre rectangles; andH,100 square 
miles of tertiary levelling. 

Bonus s!lste.m of pa!j,~~ettt.-The esperilnental plan of giving traver- 
sers and rectanguli~tors an11 t:leir sclu;~cl; estrn pay for increased out-turn 
was found to  be ollly partially successful thi.; ycar. 

102. Field work was org:.,lnizetl :IS So1lows:- 
C u n ~  (I).-Mr. 0. S .  P n ~ h o n ?  (Clt~ss 11), with 10 tr:~versers, carried 

out the traverse i ~ n d  c o r n e r - l ~ i n g  oper:~tions in the British area, 2,800 
square miles. 

Cfcntp ( I -A ) .  -311.. T 31. C. Alesander (CI:lss I l) ,  with 6 traversers, 
Carrie11 out ~irnililr operation.; in the I i  hnirpur St'ite. 1,2' 8 square miles. 

Camp (8).-Yr. S. R Guptn. B . A .  ( ( ' 1 : ~ s ~  11), wit11 1,5 rectangulators, 
8ubdividerl 1.616 q u a r e  ~niles into 320-acre rt.ctnng1es. 

C a m p  (3).-Mr. Amrit R:I n~ (U.S. S ), \rith 15 ~.ect~lugulators, subdivi- 
(led 1,628 square miles into 320-acre rt~ctu~igles. 

No. 6 Levelling D~taclri)~e11 t.-Hr At)rlul Knrirn. n.a. ( Class I1 ) 
levelled 196 linear rniles of tie-line@. 

Nos. 7, (9 ctnfl 9 L ~ z r ~ 1 l i ) ~ g  I>~~t~ir/~rnr,nf.s  ntllier Lower Subordinate 
oficere levelled n netwnrk of line3 covering 5.1OO \clu,lrLb miles. 

103. Recess duties.-Mr. 0 S. Pu-honq with f Inen completed 
the traverse corn put at ion^ for the pact tiel(1 sinason ; MI.. S. R. Gupta 
prepared ?n rr,snvi original. f t ~ r  repro~luctiorl for t l ~ e  C:llic,f 11:ngillcor, Lloytl 
Barrage :mcl ('nn:lla ('onqtruotion ; ,111tl 3Jr Al~drll R:irir~i completed the 
levellirlc cornputxtiorrs. The r~liscellaneous intlex 111apping was directly 
under the Oficer in ch:lrge. 

I Mr. L Williarnn. M . R . E . ,  to '31-10-29. 
0fiers in chnrg ,~ . -  \lajsw (: 11. 'I'r~~sl~nrn. from 2;-10.28 t,o 33-29 

, . \ I I . .  J.  C .  C. L P D ~ ~ .  from 1-5-29. 

1w. General.-This cIt.t;rchrnent, with i t9 n:llne changed from the 
l e t  0ctobc.r 19.25 from Rg.iput?inn to Bennre-; J)et:rch~nenr. lint-Irrtook special 
city enrveye in Benares on If; -inch and (i(4-inrhe9 = 1 mile ~cnles  in sheets 
63 K anrl 0 and a specinl Nurvey nrl the 16- i11ch~s = 111lile wale in ~ h e e t  45 
B in Jodhpur State. The field headquarter9 were a t  Eenares Cantonment. 
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Persor~nr1.-The tield strength, excluding the Weer in charge, was 
olle Cl~tss I1 oKicer. 2 U. S. S. officers, :!4 surveyors. 2 drartslnen, 2 corn- 
puters and :{ traversers. A pupil surveyor and u traverser were dis- 
charged during the tield season 21s unsuitable. 

105 Areas Surveyed . -369  acres of I(;-inch original survey in 
s l~eet  45 B in Jodhpur State. 

1,XG2 itcrei of 16-inch .tnd 1,165 acres of 64-inch original city eurvey 
in Ben,~res. 

335 supplt.ll~(.ntsry traverse stiltions liticl dowr~ for 64-inch, and 
1,377 traverse stations re-laid for I (;-inch and 64-inch survey in Benares 
City 

The fraiuework for tlie 6-inch burveg of the Bellares Guide niap 
comprising ;I trirverse of 78 linear miles with 429 stations was laid down. 

106. Field work IV;IS organized as follo\r s:- 
C ( C ? ) L ~  (/).--Mr. H. 13. P. 1:utterfield (Class IT), with 17 surveyors 

(iucre'rsed to 20 in MLLI.c~), ~urveyell  1,164 acres on the I(;-iuch, aucl 1,097 
dcreu on the 64-inches = 1 mile sc,rle ill Benareb City. The 64-inch area 
covering for the most p,rrt tlie he;rrt of the city was very congested and 
difficult to survey. 

Ctstnp (3).-Mr. J JJ. AIuker,jee (U. S .  S.). with 19 surveyors 
(decreixved to It; in March), surveyed 1i9S acres on the I(?-inch, and 
l,Oli8 ; m e s  on the 64-inches = 1 mile scde  iu Bonares City. 

Crcr~~p (3).-Mr. I). S. (:,rndhi (IT. S. S.) wit11 2 cou~puters ; ~ n d  
3 traversers laid clonl~ 429 tr,~verse  tati ions for the 6-inch survey of the 
Benttres Guide Map, 335 hupple~uent,wy traverse stations for the tiS.inch 
survey of Bent~res City, and relaitl 1,37 T traverse wt:~tions in t he  area of 
Benares co\ ere11 by the  l( ;-and (;$-inch surveys. 

Surveyor 'l'u1.1 R,IIII, whose \yolk was situiited i ~ t  a great t l i s ta~~ce 
from the n~wiii are.1 of t l ~ c  d e t n c l ~ ~ u e ~ l t ,  sar~eyecl  3(;3 acres on the 16- 
inches= 1 mile Y C ; L I ~  ill rheet 45 B ( 'ontonrs were sho\vn a t  intel*vals of 
two feet. 

107. Recess duties. -Fair u ~ i ~ p p i ~ ~ g  was (livideti illto three see- 
tiouv under Messr~. Huttertiel(1. Alexander and Jluker.jee. The mapping 
of all field work wirs co~upleted clnring the yc.:ir. 

Jlr. I). S .  C:;~utllli complete11 the co l~~puta t~ io~rs  of traversing for the 
Benares (Inide Map. 

Bhopal Survey Detachment 

108. General.- -'rhe det:tchn~e~it con t iuu~d  work ou illtipping on 
the lti-i~lcheu = I ~rrile scille n11d on t l ~ e  prept1r:ttion of 7~mjI~n l i l i s  on the 
1 -inch = 1 111ile scale in sheets 54 L i~n( l  5,j E 

Tri:ingul;r tion ;~ncl b o u ~ ~ d ; ~  rj. tl.;~verue for  th t s  ~ u r v e y  011 the 2-inches 
= 1 mile scnle of all forest I)locks i l l  t l ~ o  state covering approximately 
1,400 square wile3 were unt1ert:tken in :~dr :~nce.  'L'lre detail survey of 
this nren nud n survey of Rhopiil City of ;~pprox-iu~atc~ly 800 acre3 on 
G4-incl~es = 1 mile ~ c ; ~ l e ,  are to be col~r~trenced next tield 9easo11. 

By :~rrnngenrent with the Hc,veuue Men~ber, the detachmeut wae 
inspectetl hy the l)irc.ctor, ('eiitral Circle, ouce during tlie tield season. 



Air Survey Traverse Detachment 
f![li,-csi i r r  cl~nr!/o.- . \ lr .  RUIII N;~rny;~n tlantir. 

109. General .-This detachment wils formed in Sovember 1928 
for  the air survey by the Indian Air Survey and Tral~sport  Limited for 
11;-inch sett le~nent surveys ill the Sitiipur, Bahraicll aud Fyzabsd districts 
in the United Provinces i l l  sheets (;2 H, (is A, El  F, I, J and N. The 
field head-quarters were :it Sitapur. 

Pel-so?anel.-The field strength, apart from the Oacer  in charge, 
was 1 U. S. S. Officer, 16 tribversers and 7 computers, and one draftsman. 

Outt~~r)t . -3,796: linear miles of traversing in sheets ti2 H, ti3 A, El  
and I in the Sitiipur and Bahraich districts were con~pleted. 

110. Field work w-as organized :la follows:- 
Camp (I).-Head-quarters Sitiipur. Mr. R. N. Hastir, with 

8 traversers, completed 1.798 linear miles of traversing in the Sitgpur 
district. 

C C C ~ L ~  (2).-Heid-quarters Bahrilicl~. Mr. Jagan Nath, with 8 
traversere, completed 1,998 linear n~iles of traversing in the Sitapur and 
Bahraich districts. 

The country consiets partly of open cultivatiox~ interspersed with 
llunlerous villages :uid mango groves, and partly of broken ground 
covered with high grass, scrub ilnd sand-hills along the banks of the 
Gumti, Gogra and Silriiyiin rivers. - 

11 1. Recess duties.--C~ll~p~ti~ti~l~ under ivleesrs. Hastir and 
Jagan lUatli were cotnpletetl during the year ;  and photographs of the 
remainder of the area to be co~~lple ted  next season were examined and 
docketed. 







VI1.-SURVEY REPORTS, SOUTHERN CIRCLE 
Lt.-(lo1 L. G .  C1.0sthwait. I.,\., I I ~  to 23-10-28. 
Major R. S. Wauchope. O.B.E., I.A.. (oficiating from 21-10-28 to 

Colonel C. M. Browne, c .M.G. ,  D.s.o.. R.E.. from 16-1 1-28. 

112. S u m m a r y . - T h e  units administered by the Southern Circle 
were Nos. 6, 7 and 8 Parties and No. 4 Drawing Office. 

113. Training.-10 pupil surveyors and 2 pupil draftsmen were 
entertained during recess and attached to parties and No. 4 Drawing 
Office. 

114. Special surveys.-Large-scale surveys were carried out for 
private estates. 

115. l'he $elcZ work of parties, of which the outturn on the 
llormal 1-inch = 1 mile scale was 14,008 srlunre miles covering 53 sheets, 
was as follows :- 

No. 6 Party.-Topography in sheet 56 J, N, 65 G end 66 E on the 
scale of 1-inch = 1 mile, forest surveys on the 2-inches = 1 mile 
scale in sheet 65 O and 12-inches = 1 mile and larger scales of 
archaeological survey of Mgndu Fort and revision of the 
16-inches = 1 mile map of Bangalore Civil and Military Station. 

.Yo 7 Party.-Topography on the scale of 1-inch= 1 mile in sheets 
48 N, 48 O and 57 B. C. 16-inches= 1 mile surveys of estates 
in sheet 48 0 .  

,Vt]. 8 Party.--Topography on the scale of 1 inch = 1 mile in 
sheets 58 J and N. 3-inches= 1 mile survey for Guide Maps 
in sheetb 58 J,  K,  N. Survey of estates in sheets 58 A, B, C, 
and G on scales of 16-inches = 1 mile and 1-inch = 40 feet. 

116. Sale o j  Maps.--The sale of maps progresses very satis- 
factorily, the amount realized during the year being Rs. 9.660 ; mounting 
charges totalled Rs. 2,213. 

No. 6 Party 

117. General.-The party opened ita field headquarters office a t  
Secunderiibiid on the 10th Dece~nher 1928 and continued topographical 
surveys in Hyderiibiid State and Madras. 

1'ersonnel.-The field ~ t r e n g t h  of the party was 1 Class I, 2 C l a s ~  11, 
4 Upper Subordinate an,l 44 Lower Subordinate Officers. and 1 C l a ~ s  11 
Prob R t '  loner. 

118. Areas surveyed . -A total area of 4.874 sqrrnre miles was 
surveyed as follows:- 

4,245 square miles origi11;al and 23.5 square lniles suppleme~~tary  survey 
on the 1-inclr = 1 mile scale in ~ h e e t s  56 J, 56  X, (i5 (: :incl 6 6  E nnd 394 
squnre milea oil the 2-inches= 1 mile wale in sheet 65 G. 

Archoec~logici~l tlurveys of Mar~du Fort and groups of Buddhist cave8 
in \Yest,em Indi i~  on twelve-inch and larger scales have been done and 
the party it180 carried out revision of the sixteen-inch map of Bangalore 
Civil nntl Military Statiou :~nrI traverse work prelinlinury to revision of 
Hytlrriilad (:ity Harvey. 
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119. Field work was orranized as follows :- 
Topog)-nphical Szwoeys. Ctamp (I), under Mr. E. X. N. A t ~ ~ L I I I :  B.A., 

(Class II), nssistec-l by Mr. J. A. Cabral I U. S. S.) and ;I sti~ff of 18 surveyors 
aud il Class I1 prohiltiouer cnlnpletetl 1,875 square rniles on the 1- 
inch = 1 rllile sc:~le, illid 393 square miles on the 2-inches = 1 mile scale for 
the Msdrae Forest Departmttnt. The clispntetl boundary between the 
Mah~ra ja  of Pithiipurani arrd the adjoining znnlirldiir was settled by 
arbitration, the Otficer in chixrge of this camp being the arbitrator. 

The country consisted of low-lying cultivated flat country with 
seconci-C~~LSS forest-kind i ~ n d  palrnyras in the south rising to densely covered 
,jungle-clad tlills i11 the north. This i1re:I is very unhei~lthy itnd sparsely 
populatetl and great tilct was required in cleiiling with the local inhabi- 
tants of the Agency Tracts. which are h:lckmarrl ;lr.e:ls under special 
irdminietration. 

C n n ~ p  (2),  under Mr C'. P. E. Ilavenport (Class 11), assisted bjr 
Mr. Muhi~rumacl Abt-lnl Aziin, 1.u.s sr , (TJ. S .  S. ), and a fitiiff of 18 sur- 
veyors coiripletetl 2.532 nrluilre rriileh originill survey on the 1-ir1c11 = 1 
mile scale. The country v,rriecl From open cultivi~teil plilins to  ulld~ili~ting 
hills thickly covered with jnngle. This camp close,l en1.1~. in April ai~tl  pro- 
ceeded to  Bangalore forming i ~ n  at1v;ince section for t l ~ e  preparation of' 
blue prints ancl ll~ouaics 111 thin w,ly drawing \\-as well in h;inil ;~ncl the 
tirst sheete were really for the rlrilwing ottice by the heginning of July.  

Cam)) (3) .  consisting o l  1 Irpl,ei. Siibordinate Officer ii~icl 4 sur- 
veyors clirectly under the superbisinn of the Oficer in cl~argc of the 
pnrty, curried out  3,350 sclnare rililen of tri;lngnlation in sheets 65 F, .J i111d 
K ;  anel trilverse work for forclst surveys ill sheet 65 G ant1 in 66 E n~ld  A. 
for plane-table works and completeel (i.3 sclnnre miles on the 1-incl~ = 1 
mile scale in 66E,1 .  As in the pre\.inns year so111e diiticnlties t~nd  (1;s- 
crepanciee have a r i ~ e n  reg,lnling the position of trijnnctioi~ pointe, tlilti~ 
of which mere given by the M;~dras Revenue S ~ ~ r v e y .  

T r i ~ r ~ ~ ~ l u l a t  ion.-An ;Lre:L of 3,250 HrluiIre iililes was trii~ngulilted hy 
surveyors Mohknrn ('hand, A. Shnm, in~~n  at111 A ?;,~r;iuinghn R:to in part 
of the Agency 'Cr'lcts of ;M;ldrits f ,~ l l ing irl the Go1la~i11.i an11 Vi~ilg:lp:l tniri 
 district^. The tri,ing!.ulation in sheet@ (35 F, .J ; ~ ~ i c l  K has been connected 
with the genrletic svriee SOR 4.3, 46 ;1nc1 58 The country is very Illnun- 
tainoue with thick ,jnnqlr, :u~(l  he:i11-10:~tln ure tlie o t~ iy  iliei,lis of tlmiin~port 
in n large part of the conntr\. Provigir,ns R ~ C  riot ;ivi~ili~hle lnciill~ n11d 
had to be hrought from  town^ AOtTle c1ist:irrce iInrily 

Trrtaursinl/ --Messr~. R. H. Muth:lnn.l ;111d Mnxi~ff;ir Husf~iri (IT. S. S.) 
and flurvryor Mohknr~~ Chant1 cnrrlpleted 5.5 l ine;lr ir~iles of  tt~eotlolite 
t r a v e r ~ e  c o v e r i ~ ~ g  an irreu of 97 scluare rllilen in ~ h e e t  (i.? (;. 

S p ~ r i n l  . ~ ~ r r ~ ~ , r s . - - S n r v e ~ o r ~  1)honlli M;iuku H;inker ilrrd Ewl Kisllnn 
La1 carried out the survey of ~ n d d h i s t  co\.en in CVeste1.n 1nrli;l nnd M5nllll 
Fort on 12-inches= 1 ruile nncl larger R C ~ I I P H  

120. Recess dutie&-Fnir  drawing w;in organized in :j sections 
under Meeerw. Nnt,eenn anrl J)"venport nnrl the Officer in ch;lrrre of thlb 
pert?. The fair mappirig o f  19  one-inch. 4 half-inch nncl 1:i two-inch 
~ h e e t s  were conlpleted 4 ~pecia l  ~ h e e t ~  of v r i r io~ l~  H~irldhiqt m l V t '  :Ireas 
were RIRO di.awn nnd ~utjrnitted Surveyor. Snrnuingi~ R:IO :in11 2 c n ~ l -  
puters completed the col~lputntinns of the trianglllwtioll 
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121. M a p  sales.-A firirly large business was done during the 
year both with the militar!. authorities and official departments of 
Hyderal~iid State. Etforti to increase t l ~ e  sales to  private individuals 
were successful. C a n ~ p  officers had interviews with local officials in East 
Godsvari District in Mitdras to popularize the use of maps. 

No. 7 Party 

1 2 2 ,  General.--With fie111 he:~tlrjuarters . ~ t  Shimoga in the district 
of that name the party continued the 1-inch topogrirphical survey of 
Mildrils and Mysore State, completing between 25th Novenrber 1928 and 
30th April 1929 4,919 sclu;rre 111iles of original ontl supplementary survey, 
1,106: acres ( on p i ~ y ~ n e n t  ) of priv~rte estates on 16-inches = 1 mile scale. 
and 4,014 square miles of supple~nent~lry triangu1:ltion. 

Pe~~so~~~teL.-Ficld strength was one Cliiss T ant1 three Class I1 
officers, one probationer Class 11, 4 Upper Subo~~clin;lte Service and 23 
Lower Snbordini~te Service oficels. and 7 pupils. T h i ~  establishment 
remnineti nnaltered during the recehs c ~ c e p t  for tlie retirenlent of 
Mr. Abdul G11;lFur on 1 st Septen~bur 1929 a1114 the tri~nsfer of one surveyor 
to tlie I l r a w i ~ ~ g  Ofice. 

123. Field work.-For the survey of the 17 one-inch sheets ill 
-&X 0, N irnd 57 B, C, totilllilig 4,919 squirrc miles, tlre party \~-ils organized 
in 3 Canlps iL0 follo\V8 :- 

Cnq~rp ( I ) ,  Mr. Pilcher (Clasn I l ) ,  olle Class I1 probationer, 1 TJ. S. S. 
otticer, H surveyor., : 1,443 square miles ill 48 N and 0. 

C~rqnp (g), Mr. Mand;~n l~ :~ ,  :I second IT. S S. officer, :inti 10 sur- 
veyorfi ; 1,456 ~c1n:rre miles in 48 N and O. Ti7 B ant1 C. 

(:ct,qv.p (<?), Mr. H:rril~irr;~ Tyer (Cli~s.: I T ) .  11 eurreyor\ : 2.020 square 
ln i le~ in 57 B :ultl ('. 

One surveyor was enrrage(1 olr the estclte surveys in K:~dijr District 
throughout tlre season. 

JIr. Murthy (Clilss 11) an11 Mr. Mnllirbnt Ali (TJ. S. S . ) ,  joined later 
by Mr. Ponnnppn (11. S S ) from (?:~n~y, 1.  were pn~ployeti on ~ u p p l e -  
mentary t r i :~ngu l :~ t io~~  in 48 M ,  l\; :rut1 .J hetween 21st November 1928 
:~nd 25th Mirj- 1929. il l  prrparixti1311 Tor n e ~ t  yt~nr's 1-inch topogrn- 
phical progr:rmme 

'L'l~e colii~try qnl.veyetl for t11e ~lrnsb 1)ilrt co11si8ted of open untlu1;lt- 
ing pl,~te:rn, ; r v e r ; ~ ~ i n g  lun~ler :3.000 fot4 eler:rtion, with sparsely woodecI 
rocky r;lrlgr.n risilrq in tlie n o r t l ~ e r ~ t  portio~r of R:tdGr District to  6,000 
feet l)c~r\ely wontled pl:~ te ;~n ;rntl r:lrlges 01' :111 :~vel-age elevation of 
:3,000 Seet \rercs 111et in the S \\' portion o f  KnclGr i~nd  in parts of 
Shinrog;~ 1) i~t~r ic t  kr~own :is t l ~ e  M;~ln:ld Thl, Mnln~cl t l i ~ t r i r t ~  irre 111irl:l- 

r.ious ant1 unhralthy for t l~ ree  111onth~ after the Inoltsoon. 
124. . I J ; S ~ ~ P I I ~ I ~ ~ P O I I R  \\'eathc~r  condition^ rernnined generally f ; ~ -  

vonr.~l)le throriglr~lit t l~t\  tieltl senson 'Vownrds the encl of April heavy un- 
expectetl Ahowerc~ ro1111nencc(1 which h;~i~~pertbtl I~o th  Rnrveyors and tr i i~ngu- 
1:ttoru. In t l ~ e  field tl~cb l ie,~lth of t(llt1 11~1rty W ~ I R  very good. but on return 
to recem severill ~ ~ l r v c ~ y o r s  n h o  h11(1 1) tv r1  working in the Mal115d had 
severe :~t tacks  oI' revel. 'rherr W:IS one c:rh~~:rlty among ~netiials, o m  
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kh;ll&si d y i l ~ g  from pneumonia in Hiiveri. Several cases of hook-worm 
among khalesis were reported from this locality. All khalisis recruited 
were medically examined prior to recruitment. 

125. Recess duties.-Mapping of the 17 one-inch and 3 half-inch 
sheets and four estate maps was completed by three drawing sections 
under JIessrs. F. C. Pilcher, N. S.  Harihara Iyer and K. G. Mandanna. A 
section under Mr. Murthi computed the supplementary triangulation 
carried out by the party during the field season. 

No. 8 Party 
Mr. S. Fielding from 1-10-28 to 20.6-29. 

(?f irer  1 1 ,  churae . -  
Major C.  H .  Tresham from 91-6-29. 

126. General .-The party continued normal topographical Bur- 
veye on the  l-inch = l mile scale in the Madura, Rgmniid, South Arcot 
Tanjore and Trichinopoly tlistricts, Pudukkottai State and French terri- 
tory of Pondicherry and in addition undertook the following:- 

Special estate surveys on the 16-inches = 1 mile scale in the Coim- 
hatore, Malabar and h'ilgiri districts and 'l'ravancore State. 

Surveys for  guide maps on the 3-inches - 1 mile scale of Kumba- 
konam, Madura, Tilnjore and Trichinopoly. 

A boundary survey of military land on the scale of 12-inches = 

1 mile a t  Podaniir in the Coimbatore district. 
A survey on the scale of 1-inch = 40 feet of the Cowdrey estate 

a t  Ootacarnund. 
Survey on the 1-inch = 1 mile scale of a new railway line in the 

Itimoiid and Trichinopoly districts. 
In i~cldition, points were fixed and distances measured for range 

t ed ing  at Trichinopoly, where tield headquarters were situated. 
Personnel.-The fielcl strength, apart from the Officer in charge, was 

3 Class I1 officers, 3 Upper Subordillate Service officers and 53 survey- 
ors, etc. 

127. Areas sumeyed.-Original topographical survey 1,283 
sciuare ~niles on I -inch = I mile scale. 

Supple~nentary topogrnphicrrl survey 3,326 square miles on 1-inch = 
1 mile scale 

Supplementary guide map survey 77 square miles on 3-inchee= 
1 111i1e ec,~le. 

KcvivicJn guide rnap survey 23 sclusre mile8 on 3 - inche~  = 1 mile scale. 
1 [;-inch ori@nnl estate survey, 22,138 acres 
12-inch original boundary survey, 250 acres. 
One-incbh to 40 feet estate s u n e y ,  14 acres. 
One-inch I-ail way survey, 87  111ile~ 
'L ' r i ;~ r~g~~l ; i t io~~ ,  918 square 111iIes. 
Trn\.eraing. square ~niles 

128. Field work wile orgilnized ae follows :-- 
C t o r ~ p  ( I  ).--Mr. H. T. f gatt  (Clam 11) with 13 eurveyorn trinngula- 

ted 24.102 scres and eurvcyed 22,138 acres of tea estates 011 the 16- 
iuches - L mile ecnle in tile Coilubstore, Mal;lb:~r and Nilgil-i districts nnd 
'Travancore Htste 



SURVEY REPORTS, SOUTHERN CIRCLE 63 

Camp (9.-Mr. M .  S .  Oanesa Aiyar (Class 11) with 11 surveyors 
completed 256 square miles of original and 1,:\71 squarz miles of snpple- 
mentary survey on the 1-inch scale and 27 square miles of supplementary 
survey on the 3-incli scale. 

Camp (3)-Mr. S.  R. I<elkar (Class 11) with 9 Rurreyors conipleted 
211 square miles of origin;rl and 1,263 square miles of supplementary 
survey on the 1-inch scale. 

Cantp (4)-Mr. P. S.  Vengusvarni (U. S. S ) with 9 surveyors corn- 
pleted 816 square miles of original and 692 square miles of supplen~entary 
eurvey on the 1-inch scale, also 31 linear miles of railway survey on the 
same scale. 

Camp (5)-Mr. Saiyid Budhan (U. S .  S.) with 2 surveyors corn- 
pleted 40 square miles of triangulation, 50 square miles of supplementary 
and 23  square miles of revision survey on the 3-inch scale, also 250 acres 
of boundary survey on the 12-inch scale and 56 linear miles of railway 
survey on the 1-inch scale. 

Triangulutzon a d  traversing.-Mr. H. Saritsimhamurthi Rao 
(U. S.  S.) with 5 traversers conlpleted 3,495 square miles of traversing 
and 840 square rniles of triangulation, he also traversed and surveyed the 
Cowdrey estate consisting of 1 4  acres in the Nilgiris on a scale of 1-inch 
= 40 feet. 

129. Miscellaneous.-The area surveyed on the 1-inch = 1 mile 
scale for  the most part consisted of paddy cultivation covered with 
palmyrn and coconut palms; visibility was poor. 

The health of the party was not good, several sur\.egol.s :~nd khaliisis 
suffering from malaria ancl one surveyor was invalided from the field. 
During the early part of the season cholera in epidemic form was prevalent 
in the area under survey and two menials died of it.  

130. Recess duties.-Fair mapping was divided into 4 sections 
under Messrs. Wyatt, Ganesa Aiyar, Kelkar and Vengusvami. The map- 
ping of all field work was completed during the year, and the draw- 
ing of two 4-inch sheets, 58 J/NW. and J /SW.,  was undertaken. Mr. H. 
Naresimhamurthi Rao was in charge of the coiliputing and co~npiling 
section which completed the computations of all triangulation and 
traversing done during the field season and prepi~red the plane table 
sections required for the coming winter. 



VIII.-SURVEY REPORTS, EASTERN CIRCLE 
(('olonel A .  A. YcHwg, n.s.0.. R.E.. u p  to 2-2-29. 

D I R E C T o R : - ~ ~ t , - ~ o l ~ ~ ~ ~ l  J. I). Carnpbcll, D.s.o., a . ~ . ,  from 3-2-29. 

131. S u m m a r y . - T h e  units adrilinistered by the Eastern Circle 
were Nos. 3. !I and 1 2  Parties, and KO. 5 Drawing Office. 

The Director, Eastern Circle iilso acts as Director of' Surveys, 
A s s ~ ~ m ,  uuder tlre loc.11 governnlent. This entails the irdministration of 
the Assarli l'r.ctcersr Party, the  Asbuln L ) Y ( G Z C ' ~ ? ~ ~  t ~ ? ~ d  Reprotlz~cing Ofices 
a t  Shillong, an(l the Assam Surrry  Scl~ooi at  ,lhalukbhri 

In addition, 3s technici\l adviser to  the  ('rovernments of Bengal and 
KihBr and Orissa, the Director, Easter11 Circle, visited the Bengsl Survey 
School a t  Mainirrnrtti near Co~uilln, the Bihiir ancl Orissa Drawing Office 
a t  Gulziirbiigh (Putn;i) aucl the Ass;uli Survey School at  Jhalukbari 
(Gauhati). Whilst at  Yi~tlia. he conferred with the Chief Engineer, 
Irrigatioti I jepar t~nent  regarding surveys on the Orissa C o a ~ t  and with 
the Director of Lanil Recortls, Blhrtr and Orissi~. He also conferred with 
the Government of Bengal regarding the NBltlil Air Survey and visited 
the offices of the Air Survey Company in Calcutta. 

132. The ,tieEtl w w k  of parties covered 53 one-inch sheets partly 
or wholly surveyecl. as follo\vs: - - 

,Yo. 4 Y~irty.-Topogr;lphy :1,83tj sc1u:lre rrliles on the 1-inch = 1 
mile scale in sheet 72 t t  itnd 7:; E. 

,Yo. 9 P~crty.--Topography : 3 , ! ) ( ; ' 3  square 111iles on the 1-inch - 1 
mile scale in slleets 7:: . l ,  I<, L, P and 74 I. 

S o .  12 I'nrt!/.--'l'opogr,~phy 4,9:$4 scluirre niiles on the l-inclr 
and +-inch=- I mile scales in sheets 78 El F, G,  I, J and K. 

l'rcci11inq.--Most of the pupils attached for training to parties in 
the field, appear to be promising ant1 likely to become u ~ e f u l  surveyors. 
O ~ i l y  two pupils were tliscl~i~rgecl [luring tiit. year. 

133. A i r  ,\'t~r?jr!/ r!f ~IIfil~lrr (district.-The rnaps produced during 
the year by the Air Surrey C:oo~pany, did not prove entirely satis- 
factory and unexpectetl technical clitIicnltie~ arose both as regards coli~pi- 
lation ancl as regartls their ~uitabil i ty lor  ~et t lement  purposes. 'I'he result 
of this has beeu that the original contri~ct was not completed. 

In order to ensure accur:bcy. it h , ~ s  been foui~d necessary to rectify 
each photo by the aid of traverse points along its edges. The difficulties 
from the eettlemet~t point ol view have also, it is hoped, been surmounted 
and all mape procluced by the new rnetho~l have proved cluite accurate and 
eatisfactory when tested in the tield 

The Bengal Government, in spite of the initial set-back, was willing 
to  give a i r - a m e y  a further trial and it i s  hoped that the result of final 
experiments on a large scale will lead to :t new contract being entered in- 
to  for the rest of the work in the Miilrla t l i~tr ict  nnrl to air Aurvey being 
adopted for eettlement work in other tlistricts. 

No. 4 Party 

134. General.-Snpple~~~entnr~ nurvey on the I-inch --: 1 mile 
scale wae carrie1.1 out  in ~ l l i ~ e t ~  72 H ilnd i t 4  N, in Ri1l:ir and Orissa. 
Field headquarter8 were a t  Haziiribiigh. 
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Yerson.rte1.-The'tield gtrength of the party was 3 Class I1 officers 
3 Upper Subordinate Service officers and about 33 Lower Subordinates. 

135. 'Areas surveyed.- 
1-inch supplementar~r survey 3,838 square miles. 

Triangulation -1,113 square miles. 
Trave~sing.- 2,360 square miles. 
Levelling.-180 square miles. 

186. Field work was organized as follows :- 
Cantp (I).-Mr. S. F. Norman (Class 11) assisted by Mr. Abdul Aziz 

Khan (U. S. S.) with 5 surveyors and G plipils carried out supplementary 
survey on the 1-inch = 1 mile scale of 1,084 square n ~ i l r s  in the open 
cultivated plains of Gays district and on the Chota Nagpur plateau and the 
densely- wooded scarp between them. There is a large number of mica 
mines in the area north of Kodarmii. 

Camp (??).-Mr. H. H. Creed (Class 11) witli 10 fiurveyors carried 
out supplementary survey on the 1-inch= 1 mile scale of 1,398 square 
miles on the Chota Xiigpur plateau, comprising wooded hills and plains 
and areas of open cnltivation. The Bokiiro coalfield falls in the area. 

Camp (3).-Mr. A. C. AIaulick (U.  S. S.) with 8 surveyom carried 
out supplementary survey on the 1-inch = 1 mile scale of 1.35G square 
miles in the open cultivated plains of Gays district and on the Chota 
Nkgpur plateau. All wooded areas are being steadily denuded and wild 
life destroyed, though soine attempt is now being made to preserve both. 

Traverse ctc?)t~).-llr. ?J' C. Roy (U. S. S.) with 4 traversers carried 
out traversing in the B5nknr,?, B i rbhu~i~  and Rurdwiin districts of Bengal, 
consisting of flat cultivated ground with patches of jungle. 

Triungu1ntion.-Mr. A. R. Quraishi, B.A. ,  (Class 11) and Mr. N. C. 
Roy were e~nployed on triangulation, the former on the Cliotii Niigpur 
scarp and the latter in BankurB district of Bengal. 

Levelling.-Mr. A. R. Quraishi, B . A . ,  (Class 11) carried out 63 linear 
miles of levelling in the plains of Gay5 district. 

137. Forest st~rvcys.--The 1-inch survey inclutled supplementary 
eurvey on the 1-incb=zl inile scale of 18 uqnare miles in the Rodarlna 
reserved forest ant1 the Kodarrna, Pnrtiingo, Birjaniu and Pathaldiha 
protected forests of the Hnz5ribiig.h forest division. 

138. Recess duties.-The fair-nlapping, consisting of 15 one- 
inch sheets, WR8 divided into three sections under Messrs. Norman, Creed 
and Maulick and W : ~ H  conlpleted before the end of recess. 

Triangulation i d  traverse coniputations were completed by a section 
under Mr. N. C ROY. 

No. 9 Party 

139. General .-The follo~ring prograillme ITRR carried out :- 
Original 8urve-y 011 the 1 -inch - 1 rnile ,sc:lle in 8heets 73 K, L and P and 
74 I and wrvey of a portion of re-alignlnent of Chaihasa Ghltsila road in 
sheet 73 J, in Hihiir and O r i ~ ~ n .  Field headquarters were at Cuttack. 

Per~onne1.--The nverilge field strength of the party was 2 Class 
I1 officers, 1 C I R ~ A  I1 officer (on probation), Fi Upper Subordinate Service 
o5cera and 40 Lower Subordinates. 
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140. Areas surveyed.--One-inch original survey 3,962 square 
miles. 

T r i n n r ~ t ~ l n t  r on .--4,147 square miles 
Trrc?~e~sinq.-1,898 square miles. 

141. Field work was organized as follows :-- 
C(o,~p  (I ) --Mr John McCraken, M.B.E. ,  (Class 11). with one Class 

I1 probationer, one instructor, 1 1  surveyors and 4 pupils, carried out, 
original surveys on the one-inch = 1 mile scale of 1,GCiS square miles in the 
Balasore an11 ('nttac6 district8 : ~ n d  Dhenklniil and Keon,jhar Fendatory 
States of Orissa. 

The country surveyed comprises partly broken hilljr regions covered 
with siil forest L I I ~ ~  partly i~rable areas nC rice-land, intersected by 
the Brahniani, Eait'lrani, Kharsua and Sslandi rivers, from which 
navigable ci lnal~ and numerous minor canals enrannte The greater part 
of this latter area is liable to  floods. 

C n , ~ n p  (R).--Mr. Btrupendra Nath Snha, M.SC.: (Class 11), with 11 
surveyors carried out original survey on the 1 -inch = 1 mile scale of 1,273 
square miles in the Cuttsck and Puri districts, consisting, in the coastal 
area, partly of a nlarshy jungle covered strip averaging :3 miles in width 
along the sea-coast and partly of a strip of sand-dunes ahout 2 miles 
in width ; and inland, of i~rable areas of rice-land in the Mahiinadi delta. 
These :Ireas are intersected by an elaborate systeul of canals, the chief of 
which are the JIiichgnon, Tllrlanda, Kendriipiira and Gobri canals. 

Camp (3).--Mr. Rohini Kumar Talapatrn, U . A  , (U. S. S ), with 7 
surveyors u n l  one pupil, carried out original surveys on the 1-inch = 1 
mile scale of 1,021 squSlre ~niles in the Balasore and Cuttack districts. 
The area wacl 1ii~inly :L coastal titrip, whose ~warnps, dense jungle and 
noxious climate rtnsemble the same features in the Sundnrbans. It is 
intersected hy innurner:~ble tidal creeks and strea~ns,  which rendered 
the survey dificult. The tract is low lying and remains undw water 
for about six rnonths in the year. Air-photographs of a strip from 
three to  tive miles wide itlong the sea co:lst, reduced to the scale of 
the survey, greatly facilitttterl the survey of the swnlnpy mangrove areas. 

Triarrqt~ltr,tron -bIessrs. Sati8h Ch:~r~drn Muker-jee, Muhammatl 
Sirldik, Hiranyii Kumar Kar imcl Nir~r~ill Chilnrlra Sen (U. S. S.), 
triangulatetl in the C'nttack ,1r1(1 Puri districts of I3ih5r ant1 Orissa. 
O~tn.jiim d i~ t r i c t  of Madras. and in Fcutlntory States of Oriaaa. The areas 
con~iats  for tho nlnst p:wt oE n succession of clen~e jungle-clicd rnnues, 

? 
with narrow7 vi~lleys contitining scattered pi i tchr~ of terraced nce, 
cultivation, tile whole being tlri~inecl l)y the Hrghmani and Mnl~dnatli 
rivers. A low rdlnge of bare ieolnted hills rullning in a ~outh-west  
direction towi\rfle the (:hilka Lake  fill^ t8hc rest of the area 

Trncwrsinq --Traversing for one-inch snrv(by wiis carried out irr the 
alluvial plains forming the south-western portion of tire Mahiinadi delta 
The comput:~tions were (lone pur i  ~ Q R . Y ~ I  by two col~rputera a t  tield 
headquarters. 

F w r d  ~ i ~ r ~ ' ~ ! l s . - - S n  Government reserved forest6 fall within the 
sphere of survey operations 

Crty  P Z L P I ' P ~ R  --One survcbyor wae nt tnch~d to thc Map Publicittion 
Office for ernployrrlent on the revision of the six-inch Oui(le Map of 
Calcutta and Howrlth 
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142. Recess duties.-The fair mapping, consisting of 17 one- 
inch sheets was divided into 2 sections under Messrs J. McCralren, and 
Bhupndra  S a t h  Saha, assisted by :3 Upper Subordiuate Service officers, 
and was completed during recess. 

The computing of the triangulatiori was completed by Mr. Satish 
Chandra Muker,jee (U. S. S.) assisted by Mr. RIuhanlinad Sicldik (U. 8. S.) 
and 5 computers. 

No. 12  P a r t y  .. 

143. 0eneral . - -The followir~g progralnine was car-ried out :- 
Original survey on the $-inch - 1 irrile itnd 1-inch=l ~nile scales in sheets 
78 E, F, I, J and K in Assa~n, Bengal itnd Bhutiin; supplelnentnry Rurvey 
on the 1-inch-=l illile scale in sheets 78 F, G and li in Assilni and Bengal ; 
triangu1;~tion and traverse in sheets 72 M, 78 A. B i~n(l  F and 83 H. 

Field headquntere were a t  Jnlpaiguri. 
The old mi~ps  superseded by the above supplelnentary survey were 

bi1,sed on cadastr,~l surveys 15  years old and on forest surveys 35 years 
old. The irlaps of the rest of the nrea, excluding Bhutan, were froin 55 
to 70 years old. The Hhutan area had never been surveyed before. 

1'erwnnel.--'llhe tield strength of.  the p i~r ty  T T ~ ~ I S  3 Class I1 officers 
(inclucling one prol~atiouer), 2 TJpper Sul~ordinnte Pervice officers and 
about 45 Lower Subordinates. 

144. Areas surveyed.- 
Half-inch original survey 1,839 square niiles. 
One-inch  origin:^] survey 547 square miles. 
One-inch suppleinentary survey 2,548 square ~lliles 

T~in11,qzcLtrfiou .--:3,500 q u a r e  111iles. 
' 1  1 ~~nvcrsing.-2,100 square rriilefi. 

145. Field work wi~s  orgi-anizecl 38 I'ollows : - 
Crcny) ( I  ).-Rfr. B. M Keuuy ( Claas 11 ) with 11 surveyors; ctrrried 

out originill and suppleurenti~ry survcjrh on t l ~ e  J-inch = l  mile ancl 
I-inch -1 lriile s c s l e ~  or 1,;)4!9 scluilre  riles in the (;oalpiira tlistrict of 
Assilu~, .I,rlp:iigar.i cli~trict ,111d ('ooch Relisr. S t i ~  te of l3~11gi11, :llld Bhutan. 

The Bhntiineae 1)tcrl)tir. vt.1.y kintily per~nittetl our surveyors to cross 
the frontier. i~ncl thirc resultocl in the sllrvej of 790  scl1l:ir.e rlriles of previ- 
ously ul~csplored country 

TIIV ;rreiL falling in the plnins. snrveyetl by this C ~ I I I I ~ .  co~irprisea the 
k;clng,~l 1)r~ci;rs. ceder1 1)). I<llntiin after. t l ~ c  I<l~utii~i w ~ r  of 1 S(j4, consisting 
entirely of (>overninent forests i~ntl teil-g;rrtlens. Likt. the neighhouring 
Bhutan foot-Iiills, it is inhahitecl urostly 11y (iurkhi~s,  except  round Buxa, 
which is tlre only Hhut,;lnese colony in British Ilrdia 

The Hinlali~yi~n foot-hills in 1:hutan ;Ire extremely rugged, and rise 
l r o ~ n  500 feet abovti  en-level irt the frontier to over 13,000 feet in less 
than 15  mile^. 

The whole country teeills with game. 
Ihnap  (9) --Mr R C,. H;~nsnii I Class I [ )  with 10 surveyors carried 

out original ; ~ n d  n~~ppleuientary HurveyR on the i- inch==l mile and 
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1-inch=l mile scales of 2,160 square miles in the G ~ r o  Hills, Kh8si and 
Jaintiii Hills, and Sylhet districts of Assam, and the Mymensingh district 
of Bengal. 

The northern edge of this camp's area is the main range of the GBro 
Hills, 4,000 feet in height. South of these hills, which abound in game, 
are the over-populated plains of Mymensingh, only a few feet above sea- 
level, water-logged throughout the year, and devoted exclusively to jute 
cultivation. 

(hmp (3  ).-Mr. Moti La1 Roy with 10 surveyors carlied out original 
and supplementary surveys on tho 1-inch=l mile scale of 1,225 square 
miles in the J~llpaiguri and Rangpur districts and Cooch Behar State of 
Bengal, and the Goalpara district of Assnm. 

This camp's area was flat cultivated plains lying south of Camp (1). 
Trinngu1ation.-The connection of the base of last year's triangula- 

tion in Bhutan with three G. T. stations in the Cooch BehBr plains, 40 
miles distant, was completed in the plain8 by Mr. S. C. Chatterjee and 
surveyor Pemtenduk, and in BhutBn by surveyor Hari Datta. The ser- 
vices of Penitenduk were lent by the Bhutanese D u r b ~ r .  

The ends of the Bhutan base were fixed with a maximum error of 
10 feet. 

Surveyors Hari Datta and Penitenduk afterwards triangulated por- 
tions of Sikkim, Bhutln, and Darjeeling district of Bengal. Mr. Chatterjee 
triangulated in Mallipur State, Lushai Hills and Ciichlr districts of Aesam 
and the Chin Hills district of Burma. 

Il'ru.zlersin,q.-Four traversers completed nearly one year's detail Bur- 
vey programme area (including forest surveys) in the Dar,jeeling, Dinajpur 
and Jalpaiguri districts of Bengal and the Purnea district of Bihiir. 

Forest suriveys.-55 square miles of new 4-inch forest survey in 
the Jalpaiguri district had to be postponed, as the Bengal Government 
was unable to  guarantee payment. 

The 4-inch nnd 1-inch survey included 237 square lriiles of reserved 
forests in the Qoglpara and Giiro Hill8 tlistricts of Assa111 and the 
Jalpaiguri tlistrict of Bengal. 

Miac~l11tneorc.q.-Health wa8 fair, except in  the low-lying Mymenaingh 
area. 

One surveyor diecl of dysentery, one khalasi of cholera and eight 
khalesis of malaria. 

146. Recess duties.-Fair-mapping, consisting of 13 one-inch 
and 3 halE-inch sheetq, di\i(lerl into thrce sections under Me~ers. 
Kenny, Hanson, auc-l &loti La1 Roy, and was colnpleted before the 
end of recess. 

Mr. Chatter.jee wae in charge of the Co~nputing Section, and 
completed the triangulation and traverse comput,ztions. 
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147. Summary . -T i l e  units acilninisterecl by the Burma Circle 
were Nos. 10, I 1  and 21  Piirties and KO. i Drawing Ofice. 

148. Trtsining.-Twenty pupil surveyors were under training in 
the Circle, of whom two were discharged A S  ulllikely to become efficient 
surveyors. 111 addition 9 pupils were enlisted during recess and were 
attached to No. 7 Drawing Office for prelirninnry instruction in 
drawing. 

149. TIN $cld zoo7-1; of parties was as follows :- 
No. 10 Part?.-Topography on 4-inch = 1 mile, 1-inch = 1 mile 

and 4-inches -= 1 lnile scales in sheets 83 N, 85 J, N & 0, 
and 92 F. 

No. 11 Party.-Topograplly on 1-inch ; 1 mile, 14-inches = 1 
mile, ?-inches - 1 mile anti 4-incl~eu = 1 mile ecules in sheets 
85 P, 94 C & 11. 

~ V O ,  $1 Party.--Survey of reserved forests on 4-inches = 1 mile 
scale in two Forest 1)ivisions of the Northern Forest Circle. 

150. Mu;llmz?jo Guide Mct21.-A guide iuap to Maymyo, on the 
1 
L 

20.000 
scale was compiled in No. 7 Drawing Office fro111 surveys on the 

&inches = 1 mile scale and was submitted for publication in May. 

No. 10 Party 
Xlr. I) K. Rrunick. ~ . l c . ~ c . ,  to R-~(I-'LS. 

0f icc i .s  I I I  c11nrge:-  hlajor T. h l .  hl. Penney, H.E.. horn 9-10.28 to  8-3-29, 
Captam (;. F. Henllcy, u.E., from 9-3-29. 

15 1. General.-The party carried out topographical surveys on 
the I-inch - 1 mile scale in the Arakirn E'oll~ns in sheet 8.5 J, and coinpleted 
il special survey on the 4-inches 1 111ile scale for the P.W.D. in connec- 
tion with a drninilge prqject in sheets 85 N irntl 0. 

Topographical RUrVf3y8 were also ciirried out on the $-inch = 1 mile 
scale in c~n~janct ion with espeditions in 83 S ;rud 92 F. 

The field hetrclcluirrters of the party opanetl :rt Hangoon on Gth 
November 1928 

1 52. Persow I I P I  -The field strength of the party comprised 3 
Class 11. 5 l J p p ~ r  Snt~ordinirte ; ~ n d  31 L o ~ e r  Sub ~rdinate  Officers.- 

153. Areas surveyed. -The party s u n  eyeql ;L total nrea of 
'2,843 sclunre n~ilon in the S:rntlow;ry, Hen~adir ,  Prome, Thi~rrawarldy and 
Thayetlnyo districtu in ~ h e e t s  85 J, N and 0. and of 2,543 square nlileS 
in tribal territory 

The area comprised 1,543 square n~iles of original 4-inch survey, 
2,520 q u a r e  miles of supple~nentary 1-inch survey, and 323 square milee 
of original 4-inch Rurvey for the P. R. D. 246 linear ~ r ~ i l e s  of secon- 
dary levelling and I,:S(iO l i ~ ~ c b n l -  miles of tertiary levelling were carried 
out by the Tieyelling Detnchment in connection with the last eurvey. 
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A 54. Field work wl~s  organized as follows :- 
C n n q  (1) under M r .  D. K. Rennick, carried out  the supplementary 

survey of 1,130 Fqunre nliles on the 1-inch - 1 mile scale. 
Occn~p ( 2 )  Under Mr. G. A. Norman, carried out  supplementary 

survey of 1,126 square miles on the 1-inch == 1 mile scale. 
The country surveyed lay astride the main ridge of the Arakan 

Yomas and consisted of hills rising from nearly sea-level to  upwards 
of 4,000 feet, covered with dense jungle. Tracks and villages were few 
11nd far between, and comn~unication and supplies presented considerable 
problems. Towards the end of the season shortage of water added to  
the  difficulties of the surveyors. The positions of the only two possible 
places for headquarters fo r  camps, and the difficulty of crossing the 
Yomas, except by one route, made i t  necessary to  allot to  each camp an 
urea covering a degree from north to south. This arrangerr~ent involved 
long and arduous marches for canlp officers inspecting their surveyors, 
and made frequent inspections inipossible. 

Camp (3) under Mr. F. E. R. Calvert carried out supplementary 
survey of 554 square uliles of I -inch survey near the Myannung Plain. 

U. Pe  and surveyor i thung On Ba working in tribal territory in sheet 
92 F cnrried out  original survey on the &-inch == 1 mile scale of 629 
square miles. 

Surveyors Amar Singh and N:~ra!lan Singh carried out original 
survey 011 the &-inch = 1 11rile scale of 914 square lniles in sheet 83 N.  
Ae these surveyors were accornplsnying an expedition where fixings could 
only be made along the line of niarch a ~ t d  only a very limited time was 
allowed a t  each fixing, both worked fro111 the uanie  fixing^, dividing the 
country between them and ttius halving the time that  would have been 
taken by one surveyor working alone. 

155. Special Sz~rueys  -CIIIIP ( 3 )  under Mr. F. E. B. Calvert 
carried ou t  il 4-inch original survey oE 323 square nrilen in the vicinity 
of Myanrruny. The object of this survey was to  produce a map which 
would show accurate g roun~l  heights at  close intervals over the whole 
a .  TO eff'ect thiu, liues of peg8 a t  intervals of 1,250 feet by 750 feet, 
were fixed by t11t: sarveyorn (luring the courfle of their work. The level- 
ling (letnctrinent ;~ftt~r\vnr,ls went over tlrt: area ;ind tixed the ground 
height of each of these pegs, an11 thin value is given on the fininhecl 
nheet. Surveyorn shotvetl the nlt:ipe of arty ~ulall  irregularities in the 
surface of t l ~ c  g r o n ~ ~ t l  1,y for111 lines; :11l(1 with the il~sistance of these, 
and hy interpolating hetween tixwl heights, contours nt one-foot interval 
were drawn rlnring recew U'itlt tltta exception ot' :L range of hilln iibout 
aix miles long and r i q i ~ ~ g  ; ~ h o r ~ t  :t h~~ntlrcvl feet ;tl)ove the nnrrounding 
country, the :Ire8 cnnaieted O F  levvl pl:lirt, cultivated for the most part, 
with nrlmernus villagen :rrrrl conti~inir~g Inrge ~h:~Ilo\v tlcpresnions liable 
to  flootl. These tlepre~sions were generally tilled with thick graes 
through wl~ich surveyors had to  cut their way in order to lay out 
their lines of pegs. T l ~ e  necesnity for  cutting these lines a t  frequent 
intervale greatly =educed the rate of outturn for the detailed survey. 
Later while IevelIing wnq in prngrestl, :L pupil surveyor, with the 
planetable eection of the area. wae attached to each levelling q u a d  to 
locnte pege. 
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156. MisceLla?,eous.--Man-eating tigers are nunlerous olt t he  wes- 
tern slopes of the Pomi~s ,  especially in the vicinity of the Padaung- 
Taungup road, and about February become part icularl~.  bold. Two 
coolies in  Camp ( I  ) were killed by thth~n. (-111 tlie tirst occasion the tiger 
carried off a cooly fr.0111 the ~niddle  of ;L calnl) of about 40 Illen. Alarmed 
by the cries of tho othe1.s i t  dropped t l ~ c  IrIall after going ri short  way. 
but soon i~Ster\vi~rds returned ;r11t3 ignoring the shouts of the whole 
i~ssernljletl cillnp, entered '1 sur\leyors' tc~l) t  i ~ n d  pullet1 about llis bedding 
in search of itnother victilli. l'lle ir?juretl coc.1~ sul~sec~uently d i e~ l .  

On the second occnsion two Ki~chin coolies 11 ere on their wily to  
camp headyuilrters Being un:~We t o  ~ - e i ~ c h  :I \ i l l i~ge by  nightfall they 
built then~selves a w , c t c l t ~ ? ,  in a tree .il)out six feet above the ground iilld 
went t o  sleep on i t  'I'ownl.ds nlorning one of them was seized hy it t iger 
and dragged to the ground His c o i l ~ p : ~ n i o ~ ~  n~aniiged to  frighten off the 
tiger and then 1e:lviug the wounded Inan, who was unable to  walk, near 
some water. he went fo r  help. I luring his :~l)scsnce the tiger n ~ u s t  have 
returned and carried off the in,jured cool!-. :IS no t r .~ce  of him wa5 found 
on the  arrival of a rescue p .~ r ty .  

Elephants were also numerous and one III:III \?-.IF sevel ely il;jnred by 
a fall while running ilway fro111 one. 

The ei~stern slopes oC the E'orntts in tllis ;Ire,l ;Ire swept by forest 
fires every year, colui~~encing a1)out the 1,eginning of Februitrj.. iind from 
then until the rains :\re practici~lly devoid of ani~l~:il  life. 

The  heiilth of the  party h i ~ s  been on the whole good 

157, Recess duties,--l'he fiiir ~nnpping  was divided into two 
sections. 

Section (I) under M r .  G -4 NC>YI~I : I I~  f'i~ir 111:1ppe(l 011 the 1 l, - i ~ ~ c h e s  
= 1 mile sc:lle, the eight 1 -inch sheets snr\eyocl in H.5 J 

Section (11) uncler Mr. 17. 11:. K. ( ' ,~lvert  f ;~i r  n1:ipperl the twelve 
8heets of speci:~l survey I'or the P 13' 1) .  nn the 4-inches = 1 lr~ile scale 

No. 11 Pa,rty 

158. General.--1i'ield I~end-t luarter .~ opened nt linngoon 011 the  
12th K'oven~l~er : I I I ~  SIII ve~-t .  we1 r ( ~ O I I  t i ~ i l l e~ l  in tlie H.111 th i~~vnddy .  Insein, 
Pegu, Hungoo~r 'I'o\vu .I nd 'l 'll:~rr:l\~ : ~ ~ l d y  tlistricts PI' I :urm:~. 

Tri:ingul:ltion ;11111 Sorest l)onntl,~ry tr,rverse \ \ere started in :~dvnnce 
in tho H:~nth:iwirdcly : I I I , ~  l'equ districtr. : IS these were required for t he  
 survey^ mentioned in this report 

T r n v e r ~ c  o p e r i ~ t i o n ~  Sor ncxt ~ e n ~ o n ' s  I V O I . ~  were c:~rr.ird ou t  in the 
Bn~sein ,  Ilnnth:\n :ltl~lj,. Inr\ein. M:I -11l)in. M ~ : I I I I I ~ I I I ~ ~  :111(1 t'yi~pol~ ( l i ~ t r i ~ t c  
of Bnrin:~ 

159. P ~ ~ ~ - s r ~ ~ ~ r ~ v l . - - l ' h c  tits111 s t r t ~ i ~ ~ t h  of tht7 party W ; I R  3 Class IT, 
5 Uppel  S u h o ~  clill,~ trs :\11(1 2(i I,n\\ tlr S~il~or(lin:rtc oHicers. 

160. Areas surveyed. -A toti11 :tl.eil of 3.014 Rclailre miles was 
surveyed, consisting of 4.4!):: sc1u;lre 111ilvs on the 1 - incl~,  313 stluare 111iles 
on the  14-i l~ches 1 ~rlile, ( j  scln:Lre rl~ilt's 011 ~ I I C  :?-inche~ 1 mile rind 
202 ~ q u n r e  lnileu on the 4-inches =- 1 mile scales. 
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161. Field work which closed on the 15th May, was organized 
as follows :- 

Cump ( I ) .  Mr. G. E. R. Cooper (Class 11) with 7 surveyors completed 
898 square miles of supplementary survey on the l-inch = 1 mile scale, 
6 square miles of orioinal survey on the 2-inches = 1 mile scale and 
45 square miles of original survey on the 4-inches = 1 mile scale in 
sheet 94 C. 

The country included part of the main ridge of the Pegu Yomas 
rising to  over 2,000 feet and the broken foot-hills on either side. It is 
sparsely inhabited and almost entirely covered with dense forest, mostly 
reserved. Transport was by carts and coolies, and in places supplies and 
good water were scarce. Old forest mapu on the 4-inches = 1 mile scale 
were utilized and proved very accurate. Survey was by planetable 
traverse, except near the main ridge, and was difficult. 

Camp (2). Mr. A .  F. Murphy (Class 11) with 7 surveyors and 5 
pupils completed 98 square miles of original, 1,442 square miles of sup- 
plementary and 55 square miles of revision surveys on the l-inch = 1 mile 
scale, 88 square miles of original and 45 square miles of revision surveys 
on the 14-inches = 1 mile scale in sheets 94 C and D. 

The country consists of the higl~ly cultivated alluvial plain between 
the  mouths of the Rangoon am1 Sittang rivers. There are numerous 
tidal creeks and two low laterite ridges which terminate the Pegu Yomas. 
Transport was by Sumpuns and later by carts. One motor boat was 
hired for the carnp officer. Reduction8 from old cadastral maps were 
utilized, but changes were numerous, particularly towards the coast which 
has extended conelderably w i ~ h  sand and mud flats, some already covered 
with scrub. Survey, by interpolation, was easy, except for clinometric 
heights, which are unreliable where differences of five feet are significant. 
The work oE this carnp was completed early and the surveyors were re- 
distributed amongst the other two camps, except for a few who left the 
field t o  form an early drawing section. 

Camp (3). Mr. M. R. Nair (Class 11) with 6 survcyors completed 
180 square miles of original Rurvey on the 14-inches = 1 mile scale and 
154 square miles of orig.inal and 3 square miles of revitiion surveys on the 
4-inches = 1 mile scale In sheets 8,5 P and 94 D. 

The area included the town of Rangoon and its suburbs situated 
on a low laterite ridge with the paddy plain surrounding it.  As men- 
tioned in last ~Yar '8 report the basis of the town portion of the map was 
an air-photo compilation made by the Rangoon Llevelopment Trust. 
This provec-l very valuable, and i t  was only where control points had been 
insufficient that  discrepancies were found. Approximate contours a t  10- 
foot intervals were put in by clinometric height traverses between bench- 
m a r k ~ .  At the ~nornent, Rangoon, particularly the suburbs, is developing 
rapidly, and a reviaion uhoulrl be rnade after a few years to show the 
extension in the neighhourhood of the University, the w h n ~ e f l  and the 
numerous residential building estates. Survey, partly by interpolation 
nnd partly by traverse, wa8 difficult, particularly in some of the residential 
areas where the contours are intricate. 

162. T~ ia?~gu l r c t i on  trntl t rn~ ,~rs i ,n~ . -An area of 600 square miles 
was triangulated by Messr~ Ram Prasnrl. R.H., (U. S .  S.) and Khan 
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Muhammad (U.  S. S.), and 23 linear miles of forest boundary were 
traversed in sheets 94 C and D for work during the season under review. 

For next season's work, an area of 3,360 square miles, involving 598 
linear miles, was t raver~ed in sheets 85 0 and P by 4 U. S. S. Officers. 
The traverses connect across the Irrawaddy delta between statione of 
minor triangulation in the Arrakan and Pegu Yomas. Some 1,650 points 
were intersected, atlcl with the traverse stations t,heae will provide suffi- 
cient framework for next season's 1-inch survey. 

163. Special Surveys.-Apart from the Rangoon Town s u ~ e y  
mentioned above, three reserves in the South Pegu Forest Division were 
surveyed; 45 square miles on the 4-inches = 1 mile and 6 square milee 
on the 2-inches = 1 mile scales. These reserves are covered with a 

dense undergrowth and the hill features are intricate. Survey 
by planetable traverse was tedious and progress slow. 

A saw-mill and timber-yard of about 64 acres in the neighbourhood 
of Rangoon were surveyed on payment for the Bombay Burma Trading 
Corporation. A scale of 50 feet= 1-inch was adopted. Traverse and 
level lines were run all over the site a t  varying intervals not exceeding 
100 feet. Buildings and details were located by offset lines from these 
traverses, and, after plotting from the field-books, contours a t  1-foot 
intervals were interpolated on the ground with the help of a level. 

184. Miscel lane0~8.-At  the beginning of the season, cholera, 
brought by Kacllin coolies from up country, broke out a t  headquartera. 
Prompt sanitary and prophylactic measures prevented the disease sprea- 
ding, and only four cases, all fatal, occurred. Several cases of fever 
amongst surveyors in the Pegu Yomas were reported towards the end of 
the season, but on the whole the days lost by sickness were few. 

Rangoon is a modern city, and, beyond the Shwedagon and one 
or  two other pagodas, there is little of archaeological interest. Syriarn, 
opposite nnd south oE Rangoon, was one of the early sites of European 
occupation in Burma. Except for the ruins of an  old church originally 
founded by an Italian bishop in 1750, no other evidences of early 
occupation appear to  survive. 

165. Recess duties.-The mapping programme comprised 15 
~ h e e t s  on the 13-inches - 1 mile, 2 sheets on the 2-inches = 1 mile and 
4 sheets on the 4-inches = 1 mile scales. The work waa divided into three 
sections under Me~srs  G. E. R. Cooper, A. F.  Murphy, and M. R. Nair. 
The four sheets of the Rangoon guide map required constant supervision, 
particularly the typing. 

Mr. Hayat Muhammad, K.S. (U. S. S.) wa.9 in charge of the compute- 
tions and the preparation of data for next aea.son, d l  of which were 
completed during recess. 

No. 21  (Burma Forest) Party 

Ofierr in cha+pe- M ~ j o r  J. H. Willhma, from 12-6-2R. ( Mr. D. K. Rannick from 13-6-29. 

100. C)eneral.-The raison tlle^tre of the party is the survey of  
reserved forests in Burma, on scales larger than one-inch. ?'he total coet 
of the party ie debitable to the Government of Burma. 
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The party operated in degree sheets 83 P, 54 M and 92 D. The 
field headquarters were a t  Banniauk. 

187. Person?~el.-The field strength of the party numbered 3 Class 
I1 officers, 3 Upper Subordinate Service officers and 36 Lower Subor&- 
nnte Service officers. 

168. Field work was organized as follows :- 
C ~ I I L ~ S  (I) nwd (9) under blessrs. A .  1'. Dickson with 1 1 surveyors 

and H. M. Critchell with 2 U. S. S. oficere and 11 surveyors respective- 
ly, worked in the &lanai Forest Division. 

Camp (3) under Mr. Bhamba Ram with 5 surveyors and 1 pupil 
surveyor worked in the Katha Forest Division. 

The area surveyed by these two camps lay mostly on the western 
slopes of the watershed carrying the Chindwin-Kath~ district boundary. 
The higher area varied fro111 8,000 to  5,600 feet, falling away towards the 
Xnntuinggwin river to  about 500 feet. The whole :ire:l was densely 
wooded, very ditficult aud broken with few communications. For the 
rationing of squads paths had to  be cut. 

C a n ~ p  3 was employed in open forests well served by roads. 
Mr.  L. B. Fitz-Gibbon (Class II), triangulating and in charge of the 

Traverse Cunzp. 
1 9  Areas surveyed.-The party surveyed a total area of 2.36 

square miles on the scale of 4-inches = 1 mile in two Forest Divisions 
of the Northern Forest Circle. 

N o ~ t h e r n  Fwest Circle.-In the Kuthd Forest Division an area of 
69 square miles was surveyed in the Narnpan~aung, NanpB, Gahb and 
Pi16 Extension I V  reserves. 

I n  the Mcr.nsi Forest Division an area of 167 square miles was sur- 
veyed in  the Nankyin, Nnnsa, Nankadin and Nnntainggwin reserves. 

46 linear miles of plane-table traversing was done along the boun- 
dary of the Uyu reserve of the Mansi Forest Division, as the posts of the 
tlleodolite traverse run on thiu boundary during the previous sensou 
would scarcely have uithstood another monsoon season. 

170. Trinngu,Ecrtio~~.-600 square miles were triangulated by 
R.Ir. L. B. FitzlGibbon in degree sheet 83 L. 2 1 stations were observed 
a t ,  and though very ~ m n l l  hasee were decided on it was not possible to 
tix intersectecl points. The country fell precipitously for about a mile 

,vraclually eloped to the C'hindwin river, the nretl covered being 
densely wooded anrl the ~l0peR lnore or ]errs uniforln. The stations 
fixetl }rave 4,een utilized for closing the theodolite traverse which wris 
llecesslrry in these reserves. The nrea triangul;rted covered the Thawun 

northern half of the Thaungrlut reserveu of the Chindwin Forest 
Circle, and based on the Manipur Longitudinal Series. 

171, Tmaz~,~t.sinc,.--l 1 7  linenr uriles of theodolite trrtvereing, of 
fore& boundary and 98 linear rnileu of interior rr~rd connection traversing 

carr ie t l  out by the Trnvers~  Cnnip to provide d a t i ~  for the enrruinp 
field sensou. The area traversed falls in uheet L of the Chindwin 
Forest Circle. The truversea were rill connected to trigonometricnl 
stations. 

172. Xiecel1aneous . -The party took the field in the nridtlle 
of November but, owing to an outbreak of cholera arsongut the 
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Hazaribagh khaldsis e n  route from Sagaing to  Indaw and subsequent 
seizures on arrival a t  Indaw, i t  was detained in quarantine till t h e  
5th December. There were in all 37 seizures and 17  deaths. 

The  party medical officer, Jemadar Malltab Singh, deserves credit 
for the manner in which he attended to  his duties and i t  is due t o  him 
that  the number of deaths was comparatively snlall. 

It was owing to  this most unfortunate occurrence, and the time 
lost in consequence, tha t  the  party was not  able t o  complete i ts  sanc- 
tioned programme. 

Two Kachin k l~ t t lns i s  died of pneumonia. 
Though wild elephants were troublesome, no  casualties resulted from 

this source 

173. Recess duties.-The fair-mapping was divided between 
two sections under Nessrs. A. \'. n ic l i~o l l  and H. 11. Critchell. 

The  colnputation \ ~ o r l i  was under Mr. L. B. Fitz-Gibbon. 
T h e  fair-mapping and cou~putat ions of all the field a o r l i  were COIII- 

pleted during the year. 



X.-MISCELLANEOUS SURVEY REPORTS 

174. This section includes all reports of surveys not administered 
by the  Directors of the five survey circles, such as uriscellaneous surveys 
and commercial levelling administered by the Director, Geodetic Branch, 
or  ext'ra-departmental explorations, etc., in which members of the Depart- 
ment have taken part. 

No. 20 Forest & Cantonment OfEice. 
Oflcei. in chn.rge.-Mr. C. E. C. French. 

175. General.--The party carries out original and revision 
surveys of cantonments and military lands and cantonment bgzgrs as re- 
quired by the Engineer-in-Chief and the Army Department. 

The party is available for other special largc scale surveys. 
The permanent headquarters of the party are a t  Dehra Dfin, under 

the administration of the Director, Geodetic Branch. 

176. Surveys.-The field section of the party, consisting of 11 
surveyors and 2 computers, was under the supervision of Rai Saliib 
Jamna Prasad, and, between September 1928 and March 1929, completed 
the survey of the following cai~tonrnents on the scale of 16 inches = 1 
mile, and the baziir areaR on the 64-inches - 1 mile scale :- 

16-inch original survey. 

Poono 200 acres 
Belgaum 1,310 ,, 

16-inch revision, survey. 

Poona 442 acre6 
Kirkee 2,547 , ,  
Cawnpore 2,72ti ,, 
Kamptee 4,330 ,, 
Belgaum 2,047 , 
Dinapore 113 , ,  

64-inch revision su~vc!/.  

Kirkee 80 acres 
Cawnpore 29 ,, 
Kamptee 43 1,  

Dinapore 5 P I  

making a total of 18,715 ircrea on the 16- inche~ - 1 rnih scale, 
and 1.57 ,, ,, 64-inches - I mile scale. 

153 linear llliles of theodolite traversing were carried out in advance 
of the detail eurvey, an11 60 linerrr rniles of levelling were run a t  suitable 
intervals in the cnl~ton~nents  i t 8  control for 5-foot contours. 

177. Special 8ur~eye . -1 .000  yard zone of Belgau111 Fort on 
the 16-inchea = 1 mile scale a t  it coat of Rs. 2,400i- Spot levellinp; in 
Cawnpore conton~rlent a t  rt cost of Re. 1,100/-. 

178. Recese duties.-The fair map@ of ])elhi (Weetern Sect,iorl 
and Exten~ion) .  Razmnk. Yownhera nnd part of Pe~hiiwar, a total c i f  11 
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sheete on the 12-inch and 16-inch scales were completed for publication. 
In addition 42 originals of cantonment surveys were sent to  preee 

for reprints and 4 colour guides prepared. 
This work wae supervised by Mr. 0. D. Jackeon (Clase 11). 

No. 17 Party (Levelling). 
Mr. N. R. hIazumdar, up to 14-10-28. 
Dr. J. de G w f f  Hunter, M . A . ,  s c . ~ . ,  F.lnst.P.,  from 16-10.28 to 1-1-29, 

OJcere in c h a ~ g e . -  Lieut. I. M.  Cadell, R.E., from 2-1.29 to 28-4-29. 
Lt.-Col. C. M. Thompson, I . A . ,  from 29-4-29 to 21-6-29. 
Mr. H .  P. D. hlorton, from 22-5-29. 

179. The high precision levelling done by this party is described 
in para. 32. Most of the tertiary levelling done in connection with irri- 
gation and other prqjects has now been handed over to  the parties doing 
the topographical surveys of the areas concerned. 

Secondary levelling for the E .  I. Railway was carried out from 
Cawnpore to  Allahabiid (128 miles) and from Mughal Sar i~i  to Yajibiibad 
via Lucknow (48 1 miles) ; for the Punjab Government from Rohilliinw~li- 
Alipur-Leiah (225 miles). 

Tertiary anti Secondary levelling for the Burma Government was 
carried out on the Myanaung Plain, and in Pegu District (96 miles of 
secondary, 1,350 miles of single tertiary and 241 miles of double tertiary). 

Training School, Dehra Dun. 
Mr. Y F. Norman, up to 28-10-28. 

O&er,r r l t  charge.- 
,, L. Williams, x.B.E., from 29-10.28. 

180. Class I probatiosbers. -The following officers joined the 
Training Scllool on first appointment on the dates noted againet their 
names. 

Lieut. Et. 8. Same., R.SC., R.E., . .. 10th March 1929. 
,, C. J. Price, R.E., .. . ... 9th 
l I C. A. K. Wilson, ILE , . . . 9th ~ ~ r i i  1929. 

Ae these officers joined late, their field work was restricted to a 
period of less than three monthfi, and i t  was decided to  give them a 
two-months' course of 2-inch planetabling in the hills and intricate 
sub-montane area. 

This was followed by n fdrtnight's triangulation in the field, the 
recess season being devoted to instruction in coinputations, fair mapping, 
and the various branches of work being done by the units in Dehra Dan. 

181. U.S.S. probntio?trrs (First year).-Seventeen probationers 
joined the Trilining School on first appointment during the latter half of 
November 1928. Of these eight were discharged as unsuitable by the 
10th .June 1929. Each of the remilining probatiollers completed an area 
of about 4 q u a r e  miles of 4-inch survey and 12 square u~iles of 2-inch 
survey. They were also given practical instruction in tri:inguli~tion in 
the field, each probationer being nl:rde to  observe a t  two or  more statione. 
A newly appointed geodetic computer, and one U. S. S. officer on 
transfer from No. 22 Pnrty, joined the training school iu February for a 
course of planetabling and triangulation. 



APPENDIX I. 

A BRLEL UESCRIPTIOS OF THE KEN' \'MAP MOC'NTING MACHINE. 

A Map Mounting Machine is being installed in the Map Record and 
Issue Office in Calcutta. The original model was designed by the 
Ordnance Survey in Southampton and l~ianufactured by The Practical 
Machine Co~upany (A. T. Gedsby) Ltd. of London. After several wonths 
spent in experin~ents, certain irnproverr~ents were fitted to this first 
machine, and, during the eumlner of 19'28, the present Surveyor General 
saw it a t  work and was informed thirt it was giving very satisfactory 
results. He therefore decided to order one for the Survey of India. 
This new machine, which llas now been delivered, ie believed to be the 
only one of its kind in the world, except the original model in Southao~p- 
ton, although it is ~~nderstood that another has been ordered by the 
Survey Departlneut of the Federated Malay States. 

The machine is driven by a two horse-power electric motor and gas 
is used for drying purposes. At one end of i t  a length of cloth is wound 
round a epindle immediately below a sloping board, on which the maps to 
be n~ounted are placed. When the machine is set in motion, the cloth is 
carried by a couple of wooden rollers over a brass roller running in a 
trough containing paste, which is thus applied to the under-side of the 
cloth. The cloth is then led to two pairs of braes pressure-rollers, 
the pressure of which ia adjustable. On its way, the pasted side is turned 
uppermo~b and coulee in contact with the uiap just before passing through 
the firet pair of pressure-rollers. 

The mops are fed by hand into :I speci;~lly ctesigned drop-roller and 
gate-feeder, the frequency of feed being controlled by cam and cam-rod 
from o rotary counterehtrft connected with the delivery and cutting 
mecheni~m at the other end of the ruacliine. The n~aps are automntically 
timed to follow each other in ~ u c h  a way as to leave no space betweem 
them. The oh.ject of this ie to keep the upper pressure-rollers free from 
paste, which would otherwise be picked up hy them and transferred to the 
faces of the mapa as t l ~ r y  pous under them. 

A map having beer] fed against the pautecl side of the cloth, the map and 
cloth both paas through the two pairs of pressure-rollers end are tightly 
squeezed together They are then led, hy rrleans of a number of wooden 
rollers, around two Inrge copper drying-drums which are kept heated 
by gas burnere to a temperature of over 200" Fahrenheit. The last of 
theme wooden rollers, which i n  h o v e  the second drying-drum, is adjust- 
able in the horizontal plane, in orrler to hike np any irregularity of 
stretch which may occur in the cloth. 

Next, the cloth, now dried with the rnfipA mounted 11pon it, i~ paeeed 
to a pair uf draw-rollers, one of which ~ R R  a felt lining. The preeeure 
between them draw-rollera is ~djurrtnhle hy thumb-screws, and the rolbre 
tend to  drsw the paper elightly and eo take up any etretch that may have 







arisen owing to first wetting and then drying the map after feeding. 
Close to this last pair of rollers is the cutting-knife. The cutter is of the 
rotary type, the speed of the knife being varied by means of change 
gears, one pair of gear wheels being necessary for each separate speed, or  
to put i t  otherwise, for each length required between cuts. The cutter 
and draw-rollers are driven positively by means of mitre wheels and 
mitre shaft. To this mechanisnl the feed is connected, as already 
explained, so that the frequency of feed is tinled in accordance with the 
length between cuts a t  tlie delivery end of the machine. 

Finally, the mounted maps slide from below the cutter on to  a 
receiving-board. Any clot11 projecting on the two untrimmed edges i~ 
afterwards cut by ordinary guillotine. 

The out-turn of the machine is expected to  be bet,ween three and 
four hundred mounted sti~ndnrd sheets an hour. It is hoped that i ts  
use will revolutionize tlie systeu~ ; ~ n d  cost of niap mounting in the 
Department. 
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