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PREFAOE. 

THE WORK QF THE SURVEY OF INDIA. 

The department is prima.riJy responsible for all topographicalsarve7s and 
e"'plomlions, and for Ibe maintenance of geographical mapa of the greater pa.rt 
of Southern Asia. Also for geodetic work, which includes :-the main trigono. 
metrical framework, extending in some...... far beyond Ibe fron&iere of India, 
and control networks of precise levelling ba.sed OD tidal observatories; tidal 
predictions and Ibe publication of tide lables for nearly 40 ports between 
Suez and Singapore; the magnetio survey; astronomical, seismographic, and 
meteorological observatories at Debra Dnn; and geodetic investigatione of all 

in~rnatioD&l character, in'regard to which India. enjoys & unique position 
between the gre.test highland. of the world and a deep oeean extending io lb. 
AnIarotio. Indian geodesy h ... thus dieoloeed by far the largest known ano· 
ma.lies of gravitationa.l attraction in the ea.rth's crust, and these have led to 

. some of the moat imporlent development. of modem geodetic research, whilst 
the Grea.t Trigonometrical Survey of India enjoys an international reputation 
as a very valuable oontribution io estimalee of the size and figure of the aanh. 
The calculations of astronomy and soma important d.ta in physic. depend 
ultimately on Ib ... ierresirial measurements. 

In the past the department has also carried out the original wge soale 
revenue surveys for most of India, and was still conductiog Ibis work for 
Central and Eastern India and Burma up to 1905, when aU revenue survey. 
were handed over to the Province. concerned, Iogether wilb alii.... and stall 
as required, in order to concentrate the energies of the department on .. 
complete new.erieo of modern Iopographical mapa on the I·inch = 1 mil. 
scal.. It was hoped to .omplete this lerie. by 1980, but owing to retrench· 
ment and the war little more Iban half baa been done up to date, in spite of 
the reduction of the Ical. of survey for IS88 important are... Thus, although 
new surveys covering an area aboul equal to tbal of England are carried ou$ 
every year, the maps of half the CODDtry are slill very old and only kept up 
to dale roughly by means of rather perfunctory information aupplied by local 
ollicials; the old mapa are also about two miles oui &8 regards gsographical 
position, being based on a longitude of Madras determined in 1815. 

Boundary surveys a.nd records of international, state, and provinoial 
frontier. have always formed an important item of iopographical work. and 
in receni yeate there h... heen considerable progrees in the preparation of 
Guide MapI for important citiss and military stations, wbere the l·inoh = 1 
mile scale is quite inadequate. 

M .. uU""'OO'. While expending on Iopographical and geodetio work all 
fund. allotted by Imperial Revenues, the department is steadily developing Ihe. 
policy of aiding loca\ surveys in various ways, on payment by Ibose concerned. 
These miscellaneous operations inelude: aU forest and cantonment surveys: 
many riverain, irrigation, railway, and city surveys. and surveys of tea. 
gardens, mining areas, &0., with a great aeal of controllevelliDg for the same; 
administrative assistance and officers are also given in aid of the revenue 
sarveys of various Provin... and Slates. The Printiog Offi ... do mnch work 
for other Government departments, such as printing speoial maps, illustrations 
for Archsological Reports, all diagranas for Paicnts, &e. The Malbemaucal 
Instrument Olll.e give. valuable aid to all Government departments by main· 
taining a high llandam 01 instrumental equipment, especially in connection 
with optical work, and by the manufacture and rspair of high.class instrument. 
which would otherwiae have 10 be imported from abroad. 



MUita'll, .i.. The departmen' la .lso responsibl. for all BUrVey operalions 
required by .... Army, and ha. been rapidly developing m.asores 10 m •• ' Ihe 
paally inereaaed eompleuly of modern mililary requirements, especially in 
eonneclion wilb air aarvey. In view of ils high military importanee, air 
",,"ey work for varioua civil p_ is receiving all possible eneourage· 
m.nl and .. sistanc., while the lat .. t methods of ._·photography are being 
slnaied .'Perimentally. 

Adm"'illratlon is by the Surv.yor GeneralllDder Ibe Educalion, Health 
and Lands Departm.nt of Ibe Government of India. Tbe HeUI!quart ... Office 
is at Oalcutta under the Assistant Surveyor Glneral. and there are seven 
Direclore, ono for each of Ih. five Survey Circ).s into which tbe country is 
iivided, one for Ihe Geodelic Branch al Debra DiID, and one for the Map 
~DbliealioD and olber lechnical offioes al Calculla. 
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SURVEY OF INDIA 

GENERAL REPORT 

1928 TO 1929 

. From 1st ,October 1928 

To 30th September 1929 

INTRODUCTION AND SUMMARY. 

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

General RepO'l't. 
Geodetic Report. 
Map Publication a'/Id Office WO'I'k Repo'1't. 

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

The Map Publication Repo'1't contains all the INDEX MAPS sbowin~ 
the progress of map publication on all scales, with reports on publication 
and issues, printing and drawing, and of such offices as the Mathematical 
Instrument Office, which have to conform with the financial year. 

The Geodetio Report includes full details of all scientific work. 
TMs General RepO'l't only gives brief abstracts of the above (vide 

Abstracts II and III in the Table of Contents), but gives complete 
reports of the survey operations of the ordinary field parties and 
detachments. Abstracts I and IV (vide Table of Contents) summarize 
these latter reports and enable the reader to look up snch portions as 
may concern him. There is one Index liap at the end, showing the 
progress of modern topographical surveys and compilation. Maps of 
sorts are of course available for all parts of the Indian Empire, but 
some are very old, and all previous to 1905 were based on the old 
longitude of 1815, (which was over 2 miles out), and are excluded from 
the Index Map. 

2. General. Brigadier R. H. Thomas, D.8.0., held the post of 
Surveyor General for the greater part of the year, having taken over 
the charge from Brigadier E. A. Tandy, on the 25th December 1928. 

The post of Assistant Surveyor General was filled by Major Kenneth 
Maaon..JI.c., B.E. 



INTRODUCTION AND SUMMARY • 
3 TIu total eOlt of the Department lor the past financial year 

ending 31st March 1929, as compared with that of previous years, was 
as follows;-

I , ..... I ' ..... l~' ...... ' --
R •• B •• BB;. 

\ 
GroMM&uaI_ ... 59,64,926( .. ) 58 29 esO(b)'58,aaT~ (0) In.1 Q din g ., i : Be. a.n;:tM r IUl"< for E.~liBh Ded.cl .... ipt. and "",,It. 28,28,180 28,24,?88 5jlia.· Char ... ( 19h 

Commi.alJioner ) 
F on stores, and 

~ ~by _ - (.) In.hadh!! 
• , RI. 3,53. U.lO 

Net aclUBI .ha .... ... 86,86.746 85.04,894 .33,131.S29"', for do. do. 
L __, 

-These &,.. ........ not &naI. 

TI,e total area of new surveys of all kinds completed during the year 
was 47,888 square miles (p. 25). 

- 4. Organization. The whole al'ea of India and BurlD& is divided 
for the purposes of the Survey of India. into five Circles. The limite of 
these are shown by blue Jinea on the index map at the end of the book. 
In order that civil administratious and the public may know w bich Director 
to address oa survey matters, a Jist of Provinces and States comprised 
iu each Circle i8 given in the loose a1ip containing Survey N oticee. 

The Engraving Office baa been amalgamated with No.1 Drawing 
Office as ita Engraving Section, with effect from the 1st April 1928; 
the Copper Plate Printing Section of the Engraving Office bemg trans
ferred to. the Photo.-Litho. Office from the 8&lIle date. ArrangemenSs 
are being made for the recruitment of two technical officers from 
England with a view to introducing brush drawing and effecting 
improvements in the· work of the newly formed section. 

Under the orders of the Government of Indio. Nos. 16 and 20 Parties 
have been deBignated .. No. 16 Party (Publication and Stores)" and 
to No. 20 Forest and Cantonment Office" reapec\ively, and redistnDuti9n 
of dnties has been made accordingly. " 

In order that the present Mathematical Adviser Dr.J. deGraaff 
Hunter, II.'" Be.D., F. Inst. P. may continue to devote his attention to 
mathematical.problems, whIle holding the poat of Director, Geodetic 
Branc~, a seDlor Class I officer will hold charge of No. 2 Drawing Office 
and Will, as Deputy Director, Geodetic Branch, perform a part of his 
duties, mustly of a topographical nature. . : 

A .temporary executive charlt' of Officer in charge, Map Publication 
Office, In place of th~ post of Chief Draftsman, during the tenure of the 
post by Mr. E. B. "est, has been created. 

A detachment entitled the Air Survey Traverse Detachment has been 
formed. under the direct control of the Director, Central Circle, to execute 
tra~ng for the COntrol of air surveys in the diatricSs of Sitiipur , 
Babraicb. and Fyzihld (p. 53). '.- - ,. . '". . 
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INTRODtlCTION AND SUMMABY 

. The Riijputina Detachment, which was renamed the Benares .Detach
ment, has been disbanded from 30th September 1929. 

. The Settlement Survey Detachmeut was disbanded on completion 
of its work. 

5, Notable events of the survey year were as follow.:-
· Ohitra,l Survey.-The survey of Chitral on the I-inch and i-inch 

.= 1 mile scales was completed during the year.. The survey required 
careful organization and considerable enterprise; officers and surveyors 
.with no previolls experience of high climbing have triangulated and sur
veyed in mountainous and glaciated areas involving regular climbing to 
wjlll over 18,000 feet. 
. Bhutan SU'T"IJey.-With the permission of the Bhutiinese Durbar, 

surveyors of No. 12 Party surveyed 790 square mile. of previously unex
plored country in Bhntan adjoining the British territories (p. 67). 

· Riverain Surveys.-No. 22 Party has now completed its programme 
of riverain surveys, and will be diverted next season to special and 

.rectangulation surveys for the Bbakra Dam Irrigation Project, for which 
the Government of the Punjab have aJlotted funds. The surveys are to 
cover an 81'ea of about 15,000 square miles and will probably take 5 years 
to complete. 

Jfiildd Ai.,. SU'T"IJey.-. Owing to certain technical difficnlties in respect 
of the Settlement maps produced by the Air Survey Company, the 
original. contract made with the Government of Bengul was not com
pleted. , The method of rectification has subsequently been changed to 
surmount the difficulties experienced; and the maps now being produced 
have proved quite accurate and satisfactory whe~ tested iu the field. 

, Almo"ii Experimental Photographic Survey.-Lieut. I. H. R. Wilson, 
R.E., carried out a small experimental photographic survey in the Almorii 
district with the Wild Photo. Theodolite. Owing to the width of the 

-valleys it was proved that the Autograph would not plot the country so 
far from the base stations on the. large scale required, w. 66-inches = 
1 mile (p. 42). 

· Manrewm"es.-Major W. J. Norman, M.e., R.E., and Lieut. D. McK. 
Burn, R.E., with a small map reproduction section attended Northern 
Command manoouvres in October and Novenlber 1928. 

" 'E' Survey Company carried out combined training with the Roynl 
. Air Force and noyal Artillery at Quetta during the recess months (p. 45). 

A Royal Artillery Survey Section under Captain Culvervell, It.A., 
spent 8 days at Rawalpindi during November 1028 and carried out a 
survey exercise in co· operation with' A' Sur"ay Company. 

Exploration.-Ris Royal Highness the Duke of Spoleto led sn 
expedltion to the Karakoram. A party crossed the )/uz-tiigh pass to the 
Sarpo Laggo glacier and followed up the Shaksgam valley to the Kyagar 
glacier, discovered by the Survey of India in 1926. A stereographic 
survey was ·made -of the 13a1toro glacier nnd ,various meteorological, 
magnetic and pendulum observations were carried out, both on. the 

. glacier llnd in Biiltistiin. The Duke visited Dehra' Ddn in March 1929 
and eompared his pendulum and magnetic instTUments with those of No. 
14 Party and the magnetic observatory. . 
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mTRODtJCTION AND SUMMARY 

Dr. Filchner has furnished the results of his astronomical observa-
tions made during his last Tibetan expedition. , 

Khan Sahib Afraz Gul Khan w.as deputed to accompany Mr. P. C. Visser 
on an expedition to the Karakoram during the summer of 1929. The 
party has succ"ssfuily explOl'ed the great trihutaries of the lower Siachen 
Glacier. Two long glaciers flow north-west from the head of tbe Chong
Kumdan and i\!amostong glaciers, the first of these being approximately 
20 miles long. Almost. the whole of the unexplored region of the Upper 
Nubra valley was surveyed by Mr. Visser and the Khan Sahib. Tribu
taries of the upper Shyok below SUS"" Bl'angB& were next explored, 
after which the expedition examined and surveyed the country east of 
the Karakoram pass. At the end.of September Khan Sahib Afraz Gul 
Khan was on his way back to Leh, having surveyed approximately 13,000 
square miles in thls area. 

Yugoslavia-Romania BoundO/l'Y Oommission.-Colonel W. M. 
Coldstream, late Director, Survey of India, has been appointed British 
Delegate on the YugOSlavia-Romania Boundary Commission. 

The Himalayan Olub, to which reference was made in last year's 
General Report, published its first Journal in April. It contained a 
summary of Central Asian and Himiilayan Exploration during the 
previous year and many articles of interest to the Department. 

Ad'll6ntu'/'ll8 and. OasualitillB.-Officer Commanding, 'A' Company 
hRs reported the following act of gallantry by Muhammad Rafi, a porter 
of his company:-

On the 25th August 1928 8 porter fell down a crevasse in the 
glacier on the Darhat Pass and lay there unconsciou$. The 
sides of the crevasse were composed of heavy brittle icicles. 
l\luhammad Ra6 descended the crevasse on a rope at consi· 
dera ble personal risk, and attached a rope to the unconscious 
man, who was then drawn up alive witb some difficulty, after 
having been down the crevasse for over 3 hours. 

U. Pc, K.S.)!., A.T.)!., Sub-Assistant Superintendent, and Surveyor 
Maung On Ba of No. 10 Party, accompanied the Civil Officer on an 

,expedition amongst the head-hunting Naga Trib68 in the unadministered 
territory to the north-west of Burma (p. 70). 

Man-eating tigers and wild elephants infested the jungles under 
survey by No. 10 and 21 Parties; two Koohin coolies of No. 10 Party 
were killed by tigers (p. 71). 

37 cases of cholera of which 17 proved fatal, occurred among the 
menial establishment of No. 21 Party (p. 75); four fatal eases of 
cholera occurred in No. 11 Party (p. 73). Steps are now being taken 
to inoculate all khalasies before proceeding to Burma on survey duty. 

Two deaths from pnenmonla occnrred in No. 21 Party (p. 75). 
Net/) wildillf18.-The construction of two bungalows have been 

sanctioned as officers' quarters for' E' Survey Com pliny at Quetta. 
A new mnp wes-room for the Map Record and Issue Office haa aleo 

been sanctioned. 
Unfort~o.tely f~s have not been provided, and both inconvenience 

and congestIon, leoomg to loss of efficiency are bound to occur until 
these buildings are constructed. ' 



lNrRODtiCTION AND SUMMARY 

A new murnl sub-standard, 100 feet long (with intermediate marks) 
has been constructed in the base-line alley of the Burrnrd Observatory at 
Dehra Diin. 

The following instruments were. specially manufactured by the 
Mathematical Instrument Office for the parties specified:-

"Wheel pen" for drawing conventional signs-for the Director, 
Geodetic Branch, who remarked that it was a great improve
ment on anything hitherto tried and worked satisfactorily. 

" Stand" for Furnival Hand Press with mule bags-for the 
Director, Frontier Cirele. 

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

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

steel boats-for the Punjab Irrigation Branch, and one 
wireless Direction Finder-for the Bengal Pilot Service. 

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

The Mathematical Instrument Office has completed the repair; re
cleaning and adjustment of 1,554 Prismatic Binoculars for the 
Dil'ector of Contracts, Army Headquarters, tho Inspector 
of GUDS, Cossipore, and a Home firm, in approximately two 
months. 

A map mounting machine has been installed in the Map Hecord and 
Issue Office, Calcutt... This is the first mllchin e which will be working 
outside England. A brief description of it is given in the Appendix. 

Disti11guMhed Visitor8.-Major-General W. 111. St. G. Kirke, C.B., 
C.M.G., D.S.O., Deputy Chief of the General Staff, Army Headquarters, 

· India, visited the Geodetic Branch Office on the 19th October 1928. 
At the invitation of the Director, the offices and parties of the 

Central Circle were visited by His Highness Maharaja Sir Umaid Singh 
Sahib Bahadur, K.C.S.I., R.C.V.O., of Jodhpur. 

M.r. A. B. Reid, I.C.S., Joint Secretary to the Government of India, 
Department of Education, Health and Lands, visited the headquarters 
offices, Calcu,tta, on the 29th December 1928. 

Leetwre8 and In8t'l't£ctions.-Colonel Phillimore, D.8.0., Director 
Frontier Circle, gave a lantern lecture to members of United Service 
Institution at Simla entitled "Recent Surveys in Swat and neighbouring 
countries". His Excellency the Commander-in-Chief in India was 
present. 

Lt.-Colonel L. G. Crosthwait, I.A., Director, Southern Circle, 
deliverecl a lecture on ''The Survey of India in Peace and War" at Poona, 
on the 19th and 20th September 1928. 

Major Kenneth M.ason, M.C., R.E., Assistant Surveyor. Gt;neral, 
delivered a lecture at the Rotary Club, Calcutta, on "Exploration In the 

· Himiilaya." . • . 
· While on leave, Captain G. H. Osmaston, M.C., B.E., enqwred Into the 
. p08sibiliti~8 of using electric lamps for primary triangulation, instead of 
helios and oil lamps. 



INTRODUCTION ANi> SUMMARY 

At the request of the Superintendent, Cordite Factory, Aruvankadu, 
Nil!riris " chemical assistant, Mr. A. Y. Krishna lyer of the factory 
w'; giv~n training in the rudiments of glass blowing in the Mathematical 
Instrument Office for a period of one month in November-December, 
1928. 

An instrument maker of the Government Engineering School, 
Niigpur, is undergoing training in minor repair and adjustment of sur
veying instruments from the 7th May 1929. 

6. Appreciations. The following is an extract from the Reso)u
tions of the Government of Assam, Revenue Department, on the Survey 
and Settlement Report, Assam, for the year ending the 30th September 
1928:-

liThe Governor in Council tn.kea ihis opporiuni'y of acknowledging the readiness 
wit.b which the o:ffi.cel"S of the Assam Survey Department have responded 
to 0.11 ca.lls made upon them, and, in p&rticuiar, the valuable serviees which 
Colonel McHArg. who is now on the point of retirement, ba.s rendered to 
the Government of Assam throughout the period of his connection with 
the Department." 

Letter No. 1\l60-R, dilted 25th March 1929 from the Secretary to 
the Punjab Government, Revenue Department, to the Surveyor General 
regllrding the work of No. 22 Party, is reproduced below:-

II The work o£ the Riverain Survey party of the Survey of Indio. comes to & 

close in the Punjab this season. The Punjab Government take this 
opportunity of noting that the pa.rty has worked for a number of years in 
pUl'IIWLnec of the system of riverain lna.pping, devised by Capta.in E. A. 
'l'andy, tirst in connection with the settlement operations in the Ludhiina. 
district: the work bas now covered the riverain a.rena of the JWlllla., Budej; 
nels, Rih·i, Chcnfi,b and Indus rivers. I 410 directed by the Governor in 
Couneil to lay that the work of the Party has been of immen8e value to 
the Revenue Department of tbis Government in co~ordinating -ilie maps 
mnde on different base lincli of dift'et'eut villages in ibose diflieuU tracts, 
Pond in diminishing CBuses of disputes and litigation regarding the ownor .. 
ship of Jands situated in the Punjab livCl"ains." 

"The Punjab Government take this oppor,uni'Y9 at the elolJO of the work, of 
expresBing their grent obliga.tions t.o the Survey of India for the accuracy 
ond promptness with which the task has been discbarged and for Ih. 
helpful co-ope.ration, which successiv~ Revenue Oflicera in tbe Punjab 
have received from the depa.rt.men1i." 

Messrs. H. Wild & Co. of Heerbrugg, Switzerland, communicated 
their thanks to the Mathematical Instrument Ollice for its constructive 
criticism of their new theodolites and also confirmed the Mathematical 
Instrnmeut Office diagnosis of various defects which had developed in 
these instruments during field service. . ' 

'1. Awards.-The following honours were conferred during the 
year:-

Knighthood Brigadier E. A Tandy, (retired). 
Roi Bahadur nai Sahib PraUladaranjan Ray. 
Khan Sahib IIlr. Muhammad Hasan. 
Kyar.thaye·zaung·Shwi.Salwe-ya- U. Pe, A.T.II. 

YiD. . 
, , At a duroor held at Murree on the 13th June 1929, the Commis
sioner of the Rawnlpindi Division presented the insignia of Khan Sahib 
to Mr. Muhammad Hasan. The General OfficerCommanding-in-Chief 
Northern Command, attended the durbar. • .. ' ' 
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8. ;Personnel--Casualties, retirements, and recruitments were 
as follows:-" 

. Cla8s, I Office'1'8 :-Brigadier E. A. Tandy, Colonels E. T. Rich, 
C.I.E., A .. ~. MeHarg, D.S.O., and M. O'C. Tandy, D.S.O., O.B.E., and 
Messrs. W. M. Gorman and M. O. Petters. retired. Oo)onel C. M. 
Browne, C.M.G., D.8.0., died. . 

Major W. E. Perry, H.C., R.E., has been temporarily transferrad to 
Security Printing, India. 

Lt.-Colonel H. J. Couchman, D.S.O., M.C., n.E., reverted from the 
Security Printing, India., and proceeded on leave. 

Lieuts. C. J. Price, R.E., R. H. Sams, B.SC., R.E., and C. A; K. 
Wilson, R.E., were appointed to the Department. 

Messrs. H. P. D. Morton and P. A. T. Kenny, O.B.E., F.B.I., were 
promoted to Superintendents. 

•. Glass II Officers. Mr. M. D. Puri, B.S., died. Mr. E. J. Biggie, 
retired. 

Captain J. O'C. Fitzpatrick was invalidad. 
Messrs. ACraz Gul Khan, K.S., and Muhammad Hasan, K.S., were 

promoted from the Upper Subordinate to the Class II Service. 
Upper Subordinate Officers. Messrs. K. K. Das, B.A., Shib Lal, B.S., 

and Abdul GhaCur retired, Mr. Iltifat Husain reverted frOID foreign 
service with the Air Headquarters, 'Iraq. 17 probationers were appoint
ad, of whom one was appointed as B Geodetic Computer and seven were 
discharged. Three Lower Subordinates were promoted to the Upper 
Subordinate Service. 
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I.-ABSTRACT OF SURVEYS IN EACH PROVINOE 
AND STATE. 

9. The annual expenditure on snrveys in the Indian Empire must 
amount to somethin" like three crores of rupees, or say ~ two million 
ponnds, if we includ: cadastral surveys, carri~d ou.t lac all! by Provinc~s 
and States, and miscellaneous surveys for engtneenng proJects, e.g., raIl-
ways canals, mines, roads, rivers, harbours, cities, &c. .' 

Tbe prime duties of tbe Survey of India are geodetic, topographical 
and geographical, Dnd cost little more than Il tenth of this total (about 
Rs. 33,00,000); but tbe department is also developing co-operation wit!). 
local survey agencies, with a view to mutual economy, and is now doing 
miscellaneous outside work costing nearly Rs. 23,00,000, on payment 
by those concerned, besides advising and co-operating in other directions 
and lending officers to Provincial Surveys ail required. The following 
abstract shows the nature and locale of the field operations actually 
carried out by the Department during the past year, grouped under the 
following sub-beads:-

Air Surveys. 
Exploration. 
Topographical Surveys. 
Fares' Surveys. 
Cantonment and City Surveys. 
C&da.stral Survoy •• 
Railway Surveys. 

Riverain Surveys. 
Boundary Suneys. 
Geodetic. 
Framework. 
Levelling. 
!tf lscellaneolls. 
Training. 

10. N. W. F. Province and Kashmir . 
.A ir surveys in Pesbawar district, triblll territory and Dir, Swat & Chitriil 

Agency (p. 46). 
Topographical s\£rveys in Hazara district, tribal territory (PeshiiwaT) 

(p.43). 
Cadash'al St .. 'Vcys in Dera Ism"il Khiin district (p. 51). 
Framework. Trillngul"tion in Dir, Swat, Chitral ,md Gilgit Agencies 

(p.43). 

11. Baluchista.n. 
Topographical surveys in Kalat State, Chiiglli district (p. 44). 
Framework. Triangul"tion in KAliit Stt\te (p. 44). Traversing in Sibi 

district and Kalit State (p. 44). 

12. Punjab, Punjab States and Delhi. 
Topographical su.rveys in Rawalpindi district (p. 43). 
Forest survey. in Lahore district Ip. 47). 
Riverain su.rveys in Kamal, Rohtak, Gurgllon and Jhelum districts 

(pp.47-48). 
Boundary 8'WMJeyB in Gurgt\on district (p. 41). 
Framtlwork. Traversinj( and rectangulation in lIultiin, Labore Muzafl'ar-

gurh districts and Bllhiiwlllpur State (p. 49). ' 
kvelling. High precision levelling from Ghakkhar to Amritsar via 

Lahore, Rnd from Ludhiiina to Sahiiranpur. Secondary levelling 
from RohiIJiinwiili to Leiah (p. 77). Tertiary levellinO' in Multin. 
Montgomery and Mnzafl'argarb districts and Bahiiwalpur State fo~ 
rectangulation (pp. 48,50). 

I 
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SpeciaL and Miscellaneotul. It'our-inch -special ,irrigation surveys in 
Multin district (p. 48). 

13. Rajputana Agency, Ajmer and Bikaner. 
F .. am.ework. Triangulation in Jodhpur 'and J"isalmer States (p. 44). 
leveLLing. Higb precision levelling from N asiribild to BiDs, and from 

Miirwiir Pili to Baroda (p. 14). _ 
MisoellaneoUB. Large scale survey of Kailina Tankin Jodhpur State 

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

Topog'l'aphical llt/H"Veys in Rewab State (p. 55). 
Le'Velling. High precision levelling from Naslrilbid to Bina (p. 14). ' 

15. United Provinces. 
City 8'IIIl"Vey of Benares (pp. 56-57). Revision at Cawnpore (p. 76). 
Bi'Ve1'ain 8Wl'VeyB in Sahiiranpur, Meerut, Mnzaffarnagar, Bulandshahr 

and Aligarh districts (p. 48). 
Boundary BtI/rlleys in Bulandshahr district (p. 48). 
Framework. Triangulation in Mirzipur 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 Sitipur and Bahraicb districts (p. 58). 

Lwelling. High precision levelling from Meerut to Muttra, from Dehra 
, Diin' to Chakritii, from Chakratii to Mussoorie, from Kilsi to 

Mussoorie, and from Ludhiilna to Sahiiranpur (pp. 14-15). Secon-, 
dary levelling from Cawnpore to Allahibad .and_ from Mughal Sarai 

<to to Najlbiibiid via Lucknow (p. 77). 
- 16. _Central Provinces. " , , ' 

Topog'l'aphical S'U'l'VeyB in Biiliighiit, Biliispur, Drug and Mandli di~tricts 
_ in the ChhuIkhadin, Kawardhii, Khuil'iignrh, ,Niindgaon" Raigarh 

_Sakti and Udaipur Feudatory States, and in the Korea and Surgujii 
Tributary States (p. 55). 

Cantonment and City 8'U'1'Veys. Revision at Kamptee (p. 76). 
Geodetic. Gravity at one station (p. 14). -
F .. amework. Triangulation'in Surgujii State (p. 54); In Bastar State 
~~ . 

17. Bombay Presidency, States of Western India and 
Baroda. 
Cantonment &: City swrveys. Revision at Poona; Kirkee & Belgaum (p. 76). 
F'1V1I11I6Work. 'Triangulation' in 'Bijiipur, Dhiirwiir and North Kanara 

districts and Singli State (p. 61). Traversing in Larkina and 
Sukkni districteand Khairpur State (pp. -55-56). Rectangulation 

. -; in Nawiibshiih, Hyderibiid and Thar Piirkar districts (p. 55). 
Le'Velling. High precision levelling from Bandhi to Hyderibiid, and 

. , from' Miirwir Piili to Baroda (p. 14). 
JlisoellaneOUB. SUl'\'ey of eave temples in Dhar State (p. 59). 

18. Hyderabid. " 
Topog'l'aphical 8'U'1'Veys,in Karimnagar, Medak, Niziimiibiid and Warangal 

districts (p. 59). 
Geodetic. Gravity at one station (p. 14). 
F'1'OH1l6work. Triangulation in Raichiir district (p. 61). 
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19. Mysore and Coorg.' , 
TtYpographical surveys in ChitaIdrug, Kadl1r, Shimoga and Tumkfir 

districts (p. 61). , ' 
Geodetio. Gravity at one station (p. 14). 
FramewllI'k. Triangulation in Shimog .. and Kadfir districts {p. 61}. 

20. Madras Presidency and Madras States. 
Topnuraphieal81£1'Veys in East and West Godavari, Vizagapatam,.Tanjore 

Bnd Trichinopoly districts; Travancore and Pudukkottal States 
(p. 62). 

FllI'est 81J,rveys in East Godiivari district (p. 60). 
Special su.rveys. Estate surveys in Coimbatore, Malabar" Nilgiri, and 

Kadl1r districts and Travancore State (p. 62). ' 
thodetic . . Gravity at 15 stations (p. 14). 
FramewllI'k. Triangulation in East Godiivari, Bellary, Vizagaplltam and 

South Areot districts (p. 62). In Ganjam district (p. 66). 

In. Bihar a.nd Orissa. 
TopograpTtical surveys in Gayii, Palamau, Shiihibiid and 'Haziiribiigh 

districts (p. 54); in Haziiribiigh, Gaya, Bulasore, Miinbhiim, Cuttack 
and Purl districts (p. 66); in Keonjhar and Dhenk8niil States 
~m . ' ' " 

Forest surveys. Some reserved forests in the HaziiribiighForest Division 
were included in the oroinary survey (p. 65). ' 

Cantonment and City surveY8. Revision at Dinapore (p., 76). 
Geodetic. ' Gravity at two stations (p. 14). " 
Fra.nework. Triangulation and traversing in Haziiribiigh, Gaya, Patna, 

. Monghyr, Santil Parganas, Purnea, Cuttack, Puri and Angul districts 
(p. 66); in Dhenkinil Hindol,' Daspalla, Khandpar8; Nayi
garh, Riinpur, 8arimb;;., Athgarh, Narsinghpur and Tigiria States 
(p. 66). Location and repair of stations of the old.,East Coaet 
Series (p. 14). ' 

LeveLling in Gay .. di8trict (p. 65). 

22. Bengal Presidency and Sikkjrn. 
Air BUrI1ey in M .. ld .. district for Settlement surveys (p. 64). 
Topographical su,1'VCYS in Jalpaigurl, Rangpur and Mymensingh districts 

(pp. 67-68), and Cooch Behir State (p. 67). 
City surveys in Calcutta (p. 66). ' ' 
FllI'8<lt .8'IJ;",!!eys. So?,e re8er~ed forests. in the Jalpaiguri and Bun Forest 

Dl\'l8l0nS were tneluded 10 the ordinary survey (p. 68). ..' 
Fcn-etlt 81trveys in. Chittag?ng dist:ict by air photography (p. 46). 
Fran..,work. Pnmary trlangulatlon in Chittagong and Chittagonl!' Hill 
, Tracts ~p~.14). Triangulation and traversing in Darjeeling, Jalpai, 

gurl, DlDaJPur, Biinkurii, Birbhl1m and Burowiin districts (pp. 65 68) 
Cooch Behar State and Sikkim (p. 68). ' , 

23. Assam and Bhutan, 
Topographical /tUrvey. in Ooalpiira, Giro Hill. Sylhet and Kh;lsi & 

Jaintiii Hills districts (pp. 67, 68), and Bhutii~ (p. 67)'. 
Forest .urv~y~.. Some ,?served forests in Goiilpi\ra and Garo Hille 

,Forest dlVlS10ns were lncluded in the ordinary survey (p. 68). 
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Framework. Primary triangulation in the LushaiHills (p. 68); in 
Ciichar and Lushai Hills districts (p. 68); in Manipur State and 
Bhutan (p. 68). 
24. Burma, Andamans and Nicobars .. 

Topographical 8urvey8 in Hanthawaddy, Henzada, Insein, Pegn, Prome, 
Sandoway, Tharrawaddy and Thayetmyo districts and tribal 
teritory (p. 69) . . 

City 8lJJMJey in Rangoon (p. 72). 
Forest 8urveys in Katbii, Mansi and South Pegu Forest Divisions 

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

. Southern ShaD States (p. 14). 
Framework in BaBsein, Hanthawaddy,' Insein, Ma-ubin, Myanngmya, 

Pegn, Pyapon, Upper Chindwin (p. 68); in Chin Bills district 
, (p. 71). . .. . 

Levelli.tg. . Secondary and. tertiary levelling in the Myanlluog Plain and 
• . Pegn district (p. 77). . 

Speci<'l 8W1'vey8 of a SlLW mill and timber yard near Rangoon (p. 73). 

i ,,' 
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II.-ABSTRACT OF GEODETIC OPERATIONS 

{

Dr. J. de Groft Hunter, B.A., Be. D., F. tUfl;t. P., np to ,H~IO·28. -
DIRECTOR:- Lt.-Colonel n_ H_ Tho .... , D.8.0., B.E-, from 16-10-28 to 13-12-28_ 

Dr. J. de Graait Hnnter, M.A., sc.. D., F. Inst. P., from'-14-12-28. 

25. General-Besides geodetic work, the mrector, Geod~tic 
Branch, administers the following offices at Dehra Dun; No. t! .DrawHlg 
Office, the Forest and Oa1ltonmem Office and the Publication and Stores 
Office, whose work is reported in the'annual Map Publication and Office
work Report; Bnd also the following Survey .operations which are reported 
in other parts of this General Report :-Levelling .carried out in aid of 
special engineering projects, vid6 para. 179; ,cantonment. Surveys (pllra. 
175); Training School (plln. 180), 

26. Geodetio.-Purely geodetic operations include miscellaneous 
computntions 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; 
and prediction of tides at 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 abstract of . 
the geodetic operations described in the Geodetic Report for the current 
year, (Vol. V), which includes complete Index' maps and detailed 
l'esults. 

Geodetic Operations for 1928-29 

27. Observatory Seotion.-Observations were regularly taken 
once or twice a week with one, and occllSionally with two transits. The 
Bordeaux and Rugby time-signals were also regularly received by day 
and occasionally by night. Latitude was observed once or twice a month 
with the zenith telescope, and gravity was measured monthly with the 
bress pendulums. The object of these ohservations is to record any 
change which may occur in the latitude, longitude and intensity of g..Bvity 
at Dehra Dun. 

The magnetic observatory maintained its continuous record of the 
three magnetic elements. The Omori seismog..aph 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 meteol'ological department, which now recognizes Dehra Dun as 
one of its atations. Since 1911 Dehra Diin had been an official meteoro
logical station for rainfall only. 

The steel tapes of the levelling party were standardized, before and 
after the field-season. Four sets of tapes for Hunter short bases have 
heen standardized. A new mural sub-standard, 100 feet long with 
intermediate ma~k8 has been constructed in the base-line alley_ 

AU theodolites, levels and other instruments, previously stored in 
the Publication and Stores Office, have been tranaferred to the Obser
vatory Section, where they are more conveniently overhauled and kept 
in good ordel'. 



ABSTRAOT OF GEODETIO OPERATIONS 18 

28. Computing Ofllce.-Numerous computations have been 
lIlade 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 
bave necessitated the re.computation of the tables for the conversion of 
spherical co·ordinates to grid. Tables aud 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·ordinates. 
,A table has been prepared giving the grid co·ordinates of the comers 
of all l·inch 6he~ts, by means of which the grid may be drawn for sur· 
printing on maps. ,,' , " 

, V arious profes~ional fOl'ms have' been revised, and new ones impro· 
vised. ,The compilation of the Auxiliary Tables, Part IV (Geodetic)is 
still in, hand. The ecjiting of Geodetic Reports, Professional Papers 

,and', pepartmeJ?tal Papers have still given a grent deal of .work to the 
,Computing, 9f1ice, but, the arrears of Geodetic Reports have now been 
, overtaken. . ' 

The compilation of tbe Mesopotamian triangulation has been 
completed" and that of, Persia has been begun. In nil, the data of 19 

,degree &heets have been compiled during the year. The publication 
.of 8 prilDl!ry and IS secondary lines of levelling has been seen through 
the press. The preservation and maintenance by local authorities of all 
protected, triangulation statioJ:ls nnd bench marks has beensnpervised. 

,29. Tidal'Section:-'-The self·registering tide·gauges at Aden, 
'Basra, Kamchi; Bombay, Madras, Kidderpore, Rangoon and 'Bnssein 
cOlltinued to register ,the tides throughout the year. The gauge at Pilakat 
Creek at the mouth of the Rangoon River waS seriously damaged by a 
storm on 15th July 1928; and owing to the difficulty of finding a satis
factory site, the POl·t authorities have decided to give up automatic regis· 
trILtion., Instead, arrangements have been made for the times and heights 
of high and low ,water to ,be rend·on a tide-pole both by day ond by 
night. These readings began on 16th August 1928 and have been conti· 
nued since. ~l'imes and heights of high ond low water have also been 
read, during daylight only, at BhiivuBgar, Chittagong and Akyab. 
, The tidal observations at Madras, Bassein, Rangoon and Kidderpore 

were inspected during February and March 1929: Thc gauge at Bassein 
which had been in use since 1923, was dismantled on completion of the 
requisite number of year's observations. . The harmonic analysiS is still in 

"hand. . 
The preparation and publication of the 1930 tide·tables was com· 

pleted by September 1929. Advance copies for 14 Indian ports were 
despatched to the Hydrographer to tbe Admiralty in February, for 
inclusion in the 1930 Admiralty tide·tables. 'fhe tidal curves for 1931 
were run off on the tide.predicting machine between l\lay and 
July 1929, 

Preparations have been made to cbange the form of the Indian Tide· 
tables. Instead of numerous separate pamphlets for separate ports, it is 
intended to issue a combined table entitled "Tide·tables for the Indian 
Ocean n, and to include a considerable "mount of other data in addition to 
that 'of the 40 ports predicted by the Surve;!' of Iudia. 

. , 
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80. Gravity Observations.-(No. 14 Party).-Observations to -
determine the force of gravity were made at 2 stations in Bihar and 
Orissa 15 stations in Madras Presidency, one station in Hyderiibid State, 
one st~tion in the Centrul Provinces, and one station in Mysore. 

The observations were made by Major E. A. Glennie, D.S.O., R.E. 

81. Triangulation.-(No. 15 Party).-Two detachments were 
employed 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 trianaular error was 0"6. The series runs from Chittagong, 
through the L~shai Hills and Chin Hills to near Falam. 

No.2 Detachment began the re-observation of the Mong Hsat series, 
which had previously been observed as a secondary -eeries in 1891-93, 
but which is now required to form a. junction between the Indian and 
Siamese primary triangulations. The series runs east from near Yamethin 
through the Southern Shan States to longitude 99°30' near the junction 
of the Burmese, Chinese and Siamese frontiers. A meeting was arranged 
between the Indian and Siamese triangulators, and observations were 
made at three common stations. The eastern half of the series WIlS ob
served, but the observations have proved defective, and will· have to be 
rejected. - - -

Both detacbments used Wild Precision theodolites, this being the 
first time these instruments have been used in India. Their ease of tran
sport aud manipulation are remarkable, and the resulte obtained at most 
su.tions of the Cbittagong series indicate that they are sufficiently accu
rate for triangulation of the highest class. But both the theodolites Used 
this year have given trouble by reason of the stiffness of their vertical 
axes. That used for the 1I0ng Bsat series was persistently stiff, in spite 
of cleanin~ and oiling, and is the cause of the season's work having to be 
rejected. 'rhat used for the ChittllgQog series worked freely for most of 
the season, but jammed tight aftsr eleven stations, and had to be dismant
led. It is hoped and expected that these theodolites will be satisfactory 
after this defeet has been remedied. 

Triangulation stations of the old East Coast series in Bihiir and 
Ori08l\ were located and repaired by Babu Mukhtar !hmad, 1st Class 
computer, attached to No. 14 Party. 

82. High Precision Levelling.-(No. 17 Party).,.,-Out of a 
ootal length of 15,900 miles of levelling of high precision required for 
;he new geodetic le'-el-net of India, 735 miles were completed during 
[928-29, making a totul of 7,837 miles completed up to date. 

During 1928-29,1,470 miles of single levelling on the Hiah Precision 
,ystem were carried out as below:- .. 

In /O'I'e d-irectioll ollly-777 miles. 
RU.iputiina and Central India.-N'asiriibid-Bhopiil-Billa ... 433 miles. 
Riijputina and B"roda.-MBrwiir Puli-Viramaiim-Baroda 344 

In back di-rection onl.~-468 milu. '" " 
Punjab.-Ghakkar-Lahore-Amritsar ... ... 91 " 
Punjab and U. P.-LudhiiDa-Ambiila-Sabilranpur ... 131 " 
U. P. and Delhi.-Meerut-Delhi-Muttra... • .. 146 " 
Sind.-Bandhi-Hyderilbiid (Revision)... ... 100 " , 
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111, botk d .... eetiona . . - , , 
United Provinces'.-Two circuits have been completed in very hilly 

country viz.,-
'(1) Debrll-Kiils\-Mussoorie ... 2 X48 = 96 miles. 

, (2) Kiilsl'Chakriitii-Mussoorie', ... 2 x 64i-129 " . 
. Hill circuits are generally expected to give exceptionally large closing 

errors; and tbese 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)" 
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AND OFFICE WORK. 
33. Full Reports of the work of an drawing, printing, and 

miscellaneous ollices of the department, with Indez Maps showing. the 
progress Ilnd present state of mn.p publiclltion on various sClLle. have been 
published sepamtely in the Mwp Publicatim and Office Work RepO'l't for 
the financial year ending 31st March 1929. The following extracts from 
the full Report show the most important result of all this work, ln the 
shape of Publications and Issues, etc. 

Table I (a)-Maps published at Calcutta, during the year 1928.29. 
Revised 

New editions, Number of Value 
CI ••• of wap •• Scal •• publica- newedi- sheets R •• 

tiODS. tioDsa.nd printed. 
reprints. 

GENERAL MAPS. 
D.P4rlmonlal. 

Map. 01 IndiA .-. .,- VariOUl 2 8 26,408 27,578 

GEOGRAPHICAL SERIES. 
Southern Asia ... .. , 1:2,000.000 -.. 2 546 1,890 
India Bnd Adjo.oen~ Oountries ••• 1:1.000,000 1 41 24,422 44,994 
La Carte InterD8tionale du 1:1,000,000 6 2 8,850 10,050 

Mond •. 

TOPOGRAPHICAL MAPS. 
Quarler.inob, Modern ... 1"=4 miles 17 19 16,976 25,884 .. (Proly.) ... Ditto 18 16 18,697 20,858 .. (Prav!.) ... Ditto ... 22 6.676 9,868 
Half·inob, Modem ." 1"=2miJes 89 18 29,574 68,792 

.. (Proly.) ... Ditto 6 8 4,224 8,524 
One-inob, Modem ... 1"=1 mile 144 108 151,009 2,28,882 .. (Proly.) ... Ditlo 12 17 18,284 28,984 .. (Prevl.) . .. Dillo ... 1 ,808 308 
Old •• lyl. sheets ." ... Various ... 58 9,975 14,581 

SPECIAL MAPS. 
Adminiotration R.porl M .. po ... l/=8mi1es ... 1 50 19 
Provincial Mapa .u ... Various ... 6 8,588 7,661 
PI"". of Cili •• s.nd Cs.nlon· Dillo 11 6 4,018 7,346 

menta. 
Ind •• M .. po ... ... Dilto 5 11 15,282 5,664 
Miscellaneous Maps ... Ditlo 24 68 62,670 22,506 
M'anc:euvre Maps ••• ... .. ..... 1 5 8,110 7,508 

Total · .. 1 280 1 9941 393,010 15 30 237 , , 

E.,lTa·dqarlmonlal. 

M.p .... ... ... Various 261 I 60 187,989 29,621 
Plan. and diagrs.w. ... Ditto 368 I 11 122,625 18,657 
Illustrations ... ... . ..... 200 I 16 164,288 15,241 
Miscellaneous ... ... . ..... 21 89 107,280 8,741 

Total .. ·1 ...... , 
840 1 125 532,127 1 67,260 

Grand Total ... ...... 1.1110 I 519 925,137 5,97.497 
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Table I (b)-Maps published at Dehra Dun. 

New R.prinls Number of 
V.lue. 01 .... of maps. Sc.l •• publica. and new sheets 

tions. editions. printed. lIo. 

D_~_tal. 

Cantonment maps ... Various I ... I 184 18.267 26.648 

For .. lmaps ... .. 
I 

121 74 10.9S8 10.656 

Yiscel1aneous ... n ;; 17 1.448 768 

Total ... 1 1261 2751 25.653 1 37.957 

-- - . 
E",tr ... depaTtm""tal. 

Maps ... ... Va.rious 87 10 110.428 11.648 

Plana and diagrams ... .. 68 10 66.026 8.047 

Oharts ... ... n 277 ... 11.151 7.262 

Total ... , ... 417 20 186.600 In.85!! 

Grand Total · .. 1 ... 543 295 1 212.253 1 59.809 

Table I (o)-Maps published at Bangalore. 

New Reprints Numbcr of Value. 
CIa .. ofmaps. Scale. publica. and new sheets a .. 

tiona. editions. printed. 

I 
D.p .... t"'.ntal. 

CaDleumenl maps ... 16"=1 mile ... I 16
1 

8.180 6.860 

Total '" ... ... I 161 3.180 I 6.360 

E .. t....-depMtmm!aI. 

Foren maps. Byderiibiid Vario11S 2 4 858 288 
.... dM,...... 

Private Estates ... .. 88 2 804 1.688 

Pi ..... and diagrams ... .. 2 1 2.049 284 

Total ... ... I 37 71 2.706 2.100 

Grand Total ... ... I 37
1 

23 5.886 1 8.460 
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Table I (d)-Maps published at Quetta. 

New Reprints \ Number of Value. 
01 ... of maps. Scale. poblic. .... and Dew .beeh Ra. 

tions. editions. printed. 

• I , 
DtJpa,.tm~"tal. 

, 
. .. 

Maps ... .. , Various , .. , 
I ." ... : . ..... 

I 
Plans and diagram. ... .. I} I 

86 ... 1,.~6 ! H8 

CharI. ... ... .. 
I Forms ... .. , .. I ... ... ... . ..... 

.. 

Total ... ... 36 1 ... I 1.455 418 

E.,wa·depa,tm ... tal. .. 
!4aps ... . .. Various 28 20 8,624 972 

I 
Plana and diagrama ... .. 310 ... 8,746 

,-
2,194 

Oharta ... ... n 5 ... 2,067 U2 

Form. .. , ... .. .. , . .. ... . .. .... . 

Total ... ... 33S\ 20 I 14,326\ 3,67S 

Grand Total ... ... 374 20 15.781 '4.096 . 

Table I (e)-Maps published at Muree and Peshawar. 

New Reprints Number of Valne 0Ian of Maps. Seal .. publi .... and new shea •• 
tions. editioua. printed. RI. 

. 

E",lm-depaTtmmtal. .... . . .. -

Mapa .. , ... Various } I 
65 ... I 18,028 8,447 

Plans and clialll'ODlfI ... .. 
Oharta ... . .. .. ... ... ., . n •••• 

Forms .. , ... .. I ... '" ... • •• 0 •• 

Tatal ... 1 I 13.028 I 3.447 

Grand Total ... 1 I 13,023 I 
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TABLE II.-ABSTRAOT OF One·inch Rolf·inch I Quarter·in.h 
MODERN TOPOGRAPHiOAL MAPS. ,bee's, ah •• IB. D.gro. obeels. 

Topographical maps publisbed in 1928·29 156 45 80 
Do. do. published in previous 

years . 2.575 702 205 

Total publisbed ... , !a.731 747 !a35 

Number of ebeets in India ... , 6.918 1.630 460 

34. N otes.-Oa;lcutta;.-In addition to the work shown in Table 
l(a), material for the original mapping of the Eastern and Burma Circles, 
and for the compiled mapping of all Circles, and for numerous extra
departmental maps, was supplied. Nine indexes, in colours, for the 
General and Map Publication .Reports and Sllpplement, were printed. 

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

An index divided into 100,000 yards squares showing the .heets 
of the 1 millionth, i·inch, ,-inch and 1-in~h serios 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; Dun.-In addition to the work shown in Table" I(b) 
above, 58,304 prints of 977 originals. consisting of plane-table sections, 
triangulation charcs and pamphlecs, and forest waps were printed. 

36. Ba;nga;lore.-In addition to the work shown in Table:l(c), 
the Photo.-Zinco section of ~o. 4 Drawing Office, Bangalore, reproduced 
381 plane-table sections for parties. It also prepared 488 vandyke. 
plates. The total number of pulLs in the hand presses WaH 17,517. 

Table III.-Letterpress publications. 
,(,,) POBIoISHIllD A'll OAIoOOT'llA. 

1. 0... ..... 1 Repon of the Survey of India. 1927-:!8.-(4751.* 
2. Do. OonU.nlial Snpplemenl "'0 .. 19i7-28.-{180). 
8. Map Public.Gion and OiHo. WorK I~epor •. 1927·:18.-(8001. 
4. Rand·book of Topography. Ob. IV. ~'ield Traverse T.bl. only.-(500). 
6. Do. do. Cb. X. Third Edition.-(800l. 
6. Do. do. Ch. V f, Sixth EdilioD.-(l,ooO). 
7. Survey of India Oalalogne of Mapa.-(2,OOO). 
8. Do. do. (F. O. U.0.).-(400). 
9. Addenda '" Corrigenda for tho new Map 0.lalogoe.-(4,450). 

10. Booklet of Convonlionol Sigo •. -(2.500). 
11. Oo .... tion Blip •• 10 Haodb,.ks, Type Table. Border Spe.iDle", .1e.-(28.000). 
12. LiaI of maps pllbliohed. wood monlhly.-(SOO). 
18. Do. -_. do. (F. O. U. 0_). wood quarHrly.-(176). 
14. SQl'Vey Noleo. iaaned mo'"hly.-(850). 
16. Governmeo. 01 India and Oirolliar orders and Oir.ular Memos .• 1 •• -(4.070), 
16. In", •• ,lions ani A.pplo.,ion fo,mB fo, •• nlid ...... 01 .... H Servio •• -(2,IQO). 
17. Annnol IndoAl8 for Europ ..... SIo ..... -Vario ... 
18. Oalonde. for 19:19.-(8.500). 
19. Pri .. List of SIll'VOY of India mape.-(800) • 

• Numbers in brac:ket:& a.fter each item denote tbe number of oopiel printed. 
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Table TII.-Letterpress publications.-(Conold.}. 

(a) PuBLISHED AT (JALOU'I!'I!A.-(Ccmcl4.) •. 

20 HimAlayan Librory Lisl for SimJ&,-(500). n: Do. do. Debra DUIl.-(500). (1 000) 
22. Price Liel of General maps and Provinoia.! ma.ps.-. • 

(b) In 1.antI. at caZM>tta. 

1. C ....... t"'" .lip. to Htm4600,". 'l!1/Po 'l!abk, B.rd ... 8'1' ......... , et •. 
I. (J."o,."ment of Intli.a and C,,.cu/<l,. ordors, .t..· 
8. M....u.... ..... doparlmmtall_· 

((J) P1mLllIBBD AT DEmu. DU!;. 

1. Geodelio Roporl, Vol. II, 1926·26.-(4.0).* . 
2. Record< of Ibe Survey of India. Vol. XXII., Exploration of Ih. Shalt.gam 

Valley and Aghil Ranges. 1926.-(500). 
8. Accounts P.mphlel.- 800). 
4. Auxiliary T.bl.s Pari III.-(600). 
G. Hand·book of Levelling.-(310). 
6. Tid. Table, for Indian Porls, 1929 • ..,..(6,840). . . 
7. In ... ligalions .egardine Gravity and Ieo.5aey (Revised and comp1etedby 

8. 
9. 

10. 
J1. 
12. 
13. 
14. 
16. 
18. 
17. 
18. 
19. 
20, 
21. 
22. 
23. 
24. 
26. 
28. 
27. 
28. 
29. 
80. 
81. 
82. 
88. 

Major C. M. Thompson).-(105). . 
8 Levelling Pamphlet Addenda. No. 84.-(76 of eachl. 
Secondory Levelling Lines.-(200 of eBOh). 
8 S.condory Levelling Line •. -(1000f each). 
6 Triangnlalion Pamphlets. -(100 of eaoh); • 
8 Do. do. Addend •• -(100 of eaoh). 
Qoali6calion Report Form for Lower Subordinales.-(SOO). 
8 Captions for Muse1llll exhibits.-(10 of e.oh). 
Anona! Indent for European 8Iore •• -(25). 
Periodi •• 1 returus for Centml Cirole 28 pp.-(50 of each). 
Distribution list of Good.lie Reporl.-(2G). 

Do. do. Pnbli •• tion •• -(60). 
List of Pnbli.ations (letterp ..... ) Sur •• y of India.-(150). 
Noles on Air 8urvey in Egypl.-(16). 
Minute. of Ibe 4th meeting of the Indian Air SlU'Vey Commilleo.-(40). 
Correotion .ups 10 Accouuts Pamphlet.-(800,. . 
8 Addition.1 page. of Auxiliarv Tables Part UI.-(60). 
14 Correclion Blips 10 Handbook of Levelling.-(810). .. 
8 Correclion ,lips 10 Topography, Ch. UI.-(SOO of e.ch) •. 
Correolion .ups 10 Irrigalion Surveys and Sotllemenl Projeol.-(4l0). 

Do. to G. T. S. Volume XVnI.-(800). . 
10 Do. 10 Forest M.p om.e O&Ie.logne.-(800 of each) 
6 List of Ren.h.m.rk •. ,....(8 of e.ch). 
Li.ts for the Mus.oorie Guide map.-(8). 
126 Profession&l fonns.-(ll,6.442). . 
609 Mis.oU ... ou. jobs.-(17,8.285). 
Huler Shortll .... -(l00). 

fa) In Hand at D .... DVn.: 
1. G.odot .. Report, Vot III, 19116·27. 
S. Do.. Vol. IV, 19117.118 •• 
a. Xu. TabZ.., lor lntliia" Porta lor 1930. . 
4. Prof .. 1imo4l Po_1I2 (7:"-' ......... 1)/ • .....". ... p,. ...... r,m,,~). 
6. Do. do. 113 (Air S1I",.Y'" Wari .... t<ill 19118 to 118) 
6. L"".lliflg Pamphlst No. 63. ,. . 
,. 6 L_Uiftg P .... phlst., Addenda,. 
8. 4 Triangulation Pamphlsta. 
9. 9 8-..14.., LeveUi1lg LimI. 

10. R'IIT_/or u. P. Road Map.. • '. 
I. "'di~ to the - _ ...... P. O. BiDding S .. tio. hao bound lib boob. &lilt 

.. gUt"" 18.2(0) '" pbo'o.i.co .... pbed ...... ·_-,-ti c,·ts , .. -~ • 'lips (1.&871 mapa folded (3 817) _ ror.;.'~.r 0 ... mp~ (4,-J .--..... "tiCD 
I ,,~ (l7,683)a 

-Numbers in brackets after eaob ~teD1 denote the number of ooplee priDted. 
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37. Map Issues.-The following Table shows the number of 
mapa issued during the year. 

Table IV.-Maps Issued by Survey units. 

ON ]lOOlt TRANS. 
ON CASK PAY· 

PER (TO GOVEBN .. 
lfENT. 

FB.EB ISBtTB8, 

D_Depa.rtmental 
>LENT OpnClALS). 

X ... Extra-depart- Number Number Number mentAl. of Sale of Sale of 
F_ 

copies. Value. copies. Vallie. copl ... Value. 

Rs. Rs. .Rs. 

Calcutta D 50,672 'il,OI2 72.083 79,088 74,328 107,227 

X 383,893 50,951 HI,IOO 20,797 15,014 3,{09 

Oebm Dlln. D 2.1,116 20,161 2,603 3,678 24,208 38,M2 

X 146,OG9 83,397 5,862 0,79' GO 150 

Simla D 11 16 S{ 88 n •••• ...... 
RAwalpindi ("A" 

Compan1) D ....... ....... I 2 ...... .. .... 
Qaetta (" E t1 

Compan1) D ...... ...... U 71 6 \I 

X 10,006 2,712 4,320 966 ...... ..... , 
Pt.-shawar (No. IS 

Part1) D •••• 0. . ..... 11 . ..... 
X 2,211 :IU9 10,702 3,133 20 & 

MUS500rie D ...... ...... 18& 40; ...... ...... 
Hangalore D 1,848 3,0&1 to,6OO l1,71a -...... ....... 

X ...... ...... 2.693 fD3 ...... ...... 

Silillong D ...... ....... 602 1,188 ...... .. .... 
Maymyo D • 660 880 f87 880 ...... ...... 

Totals ... 1618,445 1182,51212l6,333 l28,255 ,1ll3,621 i M9,3I2 ! 
• Tl181e figure. do not include the value of free iuuea. 
t Iael.cleo 17 Map Catalogu .. and I Imperial At .... 

TOTAL. 

Number 
ot Sale 

copies, Value. 
Rs. 

197,078 • 1,&0,096 

G40,007 71,748· 

49,886 28,829 

Un.g81 sO,un-
411 105 

1 2 

50 80 

14,326 8,678 

7 11 

19,023 s,ur 
185 f07 

t7,f68 14,797 

2,69B f93 

602 1,138 

1,6n .,760 

978,399 13.10.781 

38. Map Record and Issue Office :-The total Dumber. of 
departmental maps issued increased by 4,874, but the proceeds decreased 
by Rs. 25,t27. The figures for extm-deparlmental maps decreased by 
~O,()51 in issues and Rs. 12,677 iD proceeds. , 

Two of,the main contributary causes for the apparent decreases a~ _ 
the.much smaller. sums now at the di,posal of the military autl!orities fo~:, 
the.purchase,of maps and the reduction in price from July 1928 of i-iD~ .. 
maps and the 112M Layered and Political editions. The much more 
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important reason is, however, the introduction of a new and more .accurate 
method of calculating the results of the year's working. Hitberto the 
figures included large numbers of maps which had been ordered, but were 
not actually issued at the close of the financial year. . 
. By the system now adopted the figures show only actua) issue~. If 
the calculations were based on the old method, the number of caples of 
departmental maps issued would show an increase on book debit of 1,284, 
and on cash payment of no less than 16,174. . 

It may be noted that owing to the general reorganisation of the 
office, which is now being carried out, so far there has been little 
opportunity to coneentrate upon np-to-date methods of increasing sales. 
In spite of this, figures for the last quarter are satisfactory. 

124 new steelllimirabs with a capacity of 1,736 shelves were erected 
during the year. With the erection of 41 more steel almirahs, in the 
immediate futore, the modern storage accommodation for publisbed maps 
will be completed. The provision of similar. storage accommodation for 
originals and records will then be taken in hand and it is hoped to 
finish this work within the next two years. 

A Map Mounting Machine, of the type in use at the Ordnance Survey 
Office in Southampton, has been ordered from England. This machine 
ought to materially reduce the cost of mounting and greatly speed up 
the work. One of the probable resuits of its installation will be the 
adoption of the policy of stocking mounted maps, instead of only paper 
copies as at present. 

39. Stock of MapB.-Oalcutta. Probably for the first time, a 
proper and systematic stock-taking has been carried out of all published 
maps stored in the Map Record and Issue Office, except for certain old-style 
miscellanea liS maps which are still being counted. With thia exception 
the stock, as it stood on the 31st March 1929, is given in the table below. 

With the introduction of a new form of ledger, the figures of the 
stocks in hand will be available in future at any time .. 

Map •• 

112M Sou\bem Ali .. Seri.. ... 
11M India and Adjacent Countri •• 
11M Carte Internotional. du Mondo 
One·inoh sheet8 
Half·inoh .he.ts 
Quarter· inoh sheets ... 
General Mapa of India 
Provincial Maps of India 
Cantonment nnd Town ~1a.ps 
Miscellaneous Mapa .•. 

Namberof 
copies 

in _lock. 

6,787 
45,118 

5,656 
1,068,~85 

292,648 
246.574 
15,081 
5,611 

46,790 
36,891 

I· , 
I 

Pr ..... tF .... 
Value 

R .. 

17,689 
89,184 
16,866 

16,11,212 
. 6,96.119 

8,82,276 
24,628 
19.889 

1,85.61& 
75,142 

. Delu'a Dan. A comparison of ~I.'able I (b) with Table IV shows that, 
~unng the yea~, 212,253 sheets were published, and 201,867 sheets 
ISSUed. Stoe!'s In han? have increased by 10,3116 (543 Dew mapa).. :rhe 
total stocks m ~and In Dehra Diin are estimated at 347,283 (inclUding 
3,820 aheets received from C"lcutta). 
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BangaIO'1'e.-The stock of maps on 31st March 1929 was as 
fo!Jows.-

. l·inch, t·incb. t-incb and 11M seri .. 86.848 sh .. ". 
value ••• Be. 68.150 

Miscellaneous maps 4,818 sheets, value ..." 7,778 

ToW. 40.661 shoe". value ••• II 66.928 
, 

AIl have been now arranged and card indexed. 
40. Mathematical Instrument O:fH.oe.-The demands on the 

ollic& for the repair of instruments and the workshop outtum show a 
considerable increas& compared with recent yoors (vide 2 and 6 in th& 
following Table). Deman~s by Publie Works Department, Military and 
Railways were unusually high. 

Up to Ill., MtweTo 1929. 1926-27. 1927-28. 1928-$19. 

R •. Ra. as. 
1. Total value of stores ieoued 6,17,410 ~160,829 6.39.308 

2. Value of repairs .. ,Tied out to order 1.40.144 1,04.092 $1.44.069 

3. Value of iDstnunenta. etc., retumed to 
Store by 1>hose who no longer require 
them 99.300 83.760 3$1.366 

4. BQ<Jk V.l ... of Stock 
(tI) In Beni_ble store 2.48.669 2.87.839 3.09.675 
(b) In lIepairable Store 80.;;;;9 97.799 96.$160 
(c) In Material Store 1,94.132 2.01.072 $1.0$1.847 

6. Val"" to N<w ImtJ'umenu 
(a) ""ufacturedin Workshops 2,40,642 2.92.781 1.90.8$11 
(b) Pnrobaoed locally ... 83.016 93.964 46.893 

-(c) Ime through the Rtores 
1.82.919 epartment. London 2.4i,624 2.20.876 

6. W .. "'h:r,' (tI) V ue of work done .. , 4,71,318 3.49,208 6.76.648 
(b) Coat of emyloyees (inclnding 

1.70,980 1,76,372 1.93.63S pension contnbution) 
(c) Average number of employ ... No. 458 Xo. ~61 No. 4S0 
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tv.-ABSTRACT OF TOPOGRAPHICAL WORK 

41. The following Tables show the progress of the topogra
phical programme ~signed to .~he Department ill 1905 and the oue-turns 
and cost-rates of d.fI'erem par,.es durlDg the yenr under report. 

42. Progress. It was hoped in 1905 that maps on the scale 
1-ineh = 1 mile would be available for the whole Indian Empire within 
25 years; but the work has been greatly retrenched and delayed from 
varioUB causes, and in 1913 the Seeretary of State sanetioned a 8Ilheme 
for the reduction of the scale of survey in . the less populous "reas. 
Allowing for the surveys to be carried out on the reduced scales of 
i-inch and ~-inch = 1 mile, under this scheme, we may roughly regard 
half the work as being completed by 1925; though there is a tendency to 
revert to the 1-inch = 1 mile scale in speeial eases owing to the pressing 
requirements of geologists and engineers, combined with the modern 
military view that this is the smallest 8Ilale suitable for tactical opera
tions. Table B gives an idea of the work ahead according to present 
policy, and the state of the work is shown in the I'TIAkx Map at the end 
of this volume. . 

Revision of modern surveys has also become necessary in some 
important frontier tracts and is already mueh needed in some other 
areas. Also some areas surveyed on smaller scales have had to be re
surveyed on a larger ecale. The figures for this work are given in .italics 
at the end of Tahle A. 

Table A.-Progress of Topographical Surveys since 1906. 

Scale. of BUrVey moally I-inch = 1 mile, bu$ inoluding a gooa aea.! of t-inch work, 
and lome i-inch oC.llBionaUy. 

Survey y ...... 
Old Northern Old Soulhern Old Eastern TOTALS. Circle. Cir.le_ Circle. 

8q. ",-il". 8q. milo._ 8q. mile •• 8'1. mile •• 

1906-10 ... 70,784 44,676 62,886 168,844 

1910·16 ... 116,95S 70,766 51,654 289,877 

1916-20 ... 88,718 69,916 40,664 184.288 

1920·96 ... 82,777 106,619 68,708 266,099 

'1'0ta.l8 to 19116 ... 304,23~ I 281.976 211,896 798.103 

The Burma Circle was separatod from Ihe Easlern Circlo in 1922-28. The Norlhern 
and Soulhern Circles were reformed ae three Circl .. in 1925-26. The above loW ...... 
Ihere!ore redistributea amongat Ihe preaen* live Circle. as foUows (with s1ighi adinal
men~ based on revieed e.Iima ... ):-



AilSTRA¢T OF TOPOGRAPHICAL WORK 

Table A.-ConoId. 

Survey I Fron~ I CeDual I Soulhern I Eu\em I BIll"lDA 
yea.rs. Cirele. Circle. Cirol.. Cirol .. Circl .. 

Sq. mile •. Sq ..... IA. Sq. mile •• Sq ..... I ... Sq .... ile •• 

Up to 1925 ... 172.882 218,77' 200.051 89,687 122,809 

1926·26 ... 4,906 11.621 14.187 6,029 6,OU 

1926·27 ... 7,964 8.086 18,758 10,889 5.648 

1927-28 ... 6.297 4.085 14,840 14,178 - '1,897 

192B-29 ... B.306 8.95!a 14.00B 14.099" 7.688 

199.B55I 239.41S I 256.789 1 184.767 1 149.2.94 

BalAn" • .,. •. 881,760 198,6811 86,761 160,468 116.681 
lIUWWng. 

Total . prO·' 531.616 438.000 843.660 !a85.986 965.675 
gramme. 

Revisio-n aM Re-8WMJey of the above WO'l'Tc. 

Up to 192_ ... 5,104 284 2.160 10 1,016 

280 Nil 113 Nil 108 

--Includes 1,355 sqaare mUSi lUl"Veyed by No.1 Part, Central OU'OI8. 

21 

TOTALS. 

Sf· .... IA• 

799,108 

42,706 

",185 t 
''1,242 

47.88B 

980,128 

884.15!a 

-
1.864,976 t 

9,1124 

806 

f Ezoladel 64,995 square mll8l, ~eyed in N epil OD the t·moh-l mile ICIole. 

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

Proposed .cale FrOD~ CenUaI 

1

80Uthern Eas\em 

I 
BQI'IIIA 

TOTALS. 
of survey. Circle. Cirole. Circle. Cirole. Circle. 

Sf. "",10 •• Sq ..... I ... Sq. mile., Sq .... ,IA. Sq. milo •• Sq ..... IA. 

Ii-inch & over 46.888 Nil Nil Nil Nil 48.888 

l·inch ... 64,569 48,185 86,761 102,880 97,587 884.982 

i-inch ... 200,692 148,789 Ni! .47,688 18.994 416,018 

,.inch ." 29,616 6.669 Nil Nil Nil 86,274 

Totals. 381,'160 198,689 86.761 160.468 1 116.681 884,159 



:Table C ....... Areas and Collf rates of SlIrvey., 1928·29. 

PARTY .A.N'D LOOALI'1'1'. 

"A" Comp&!ly.-~ab. North-West ,Fro!ltier Pr0-
vince and Kashmir. 

Bars '''''' • • Ia" m01fflIaOn rOAlf/", Quarter.incb 'l'rIa.ngulation 
tIs"1' vall4JII, (7,000 ID 110,000 It.). 

D#to "i/to ... 8/8-lnoh ,Original aurvey ••• 

.\loa in 
Ill. milM 
tifeoch -... 
tion of 
"oK. 

.,850 

D#/o iii/to ... ,BaIt·lnoh ,Originl>laurvey .. . 

Di,to iii/to ... f-Inph ,Originl>l ,u",oy ... ; { 

560 
246,al 
289,al 
2,901 
\l57<a1 
110 I 

800 

Dilto llilto ... One-Inoll . Originl>l aurvey ... ' 
Molli_4MkighhilhpGrlluf1JOCtIstI I!-Inoh ·Original ' .. . 

Dilto "#10 .. , It-Inoh :Beviaion .. . 

OOit zate Total ex- Overall .:tIr (" Total area. ~Dditure oost. rate 
cl~· of T~ ()ctohsr of T~ 

.... pa........,hioaI ... 1928 .,.PhieaI. 
tiona and ,UI"'t'e,.. to Septr. SUl'Vey. 
mopping), 8IIth 1\129. 

BB. 

21'8,0' 

... (0' 

28'6(0' 
••• (CI) 

68'8'01 
67'1 
2S'O 

Sq. !Do 

Melli"", bars hUh... ... Ii-Inoh Originl>l ••• 48 
85 
51 
~8 

) ,,60,60 

Dilto iii/to ... Two-Inch . ~ 
DUto aM ""'04" ~i11o Four-Inch Originl>l .. . 

Pia;", wil"tIs"1' raom.. ." ,M18888 .Bovi.io" .. . 

"En Company.-Baluchistan & RaJputana Agency
(Kal';l Ita~ t Ohagai JJimiot) (Jodhpur t,1ai8aJmuW stat .. ). 

Bars ""uuerl luillo riBing /rom op ... One,inob TrIangulation' 
plal.a,.. 

Dilto llitto ." •• inob 
LouJ "'M hUh, ,tIs .... / """ 911ftO i·inob 

oullWation. 

Tria.ngulatlon 
Tria.ngulatlon 

, • 20'/'0 
, 182'fIId' 

...... ~,394 

10'8 

12'9 
2'7 

V""1I di.ffI,mlt 1'1'UUO" hUh ." One-Inoh 
Bar, "'fIustl ",.110 ......" /rom opon One-Inch 

plats ..... 

Originalau",oy... 1,800 
.-Original survey ... ; 1,040 j 

64'S 
89'6 

DitlD llill. ." f-Inoh Originalaurvey ... ' 1,054 44'4 ' $,894 

No. 23 Parfly.-Punjab. 

'el 
~,58,877' 47'0 

2,48,192 71'7 

"'.4BI<8 . 

FRONTIER 
OIROLE. 

: '(III Summer pI'Ofrl'8!D.me 
1928 oompleted after 
30th SepOe .. hsr 1928. 

(II> Ooat rates for Bummer 
seasOD. 1928 not re~rt
ed la8t. year. bued on 

·total aNa -_ne7eel 
dnriD« the _IOD.. ' 

(0' Coat rate pot yet a:nU. 
able. 

. 14, Bupereedee oolt rate 

. r8P0rted.1aat; ,Mr and 
ie llued OB ~ .rea. 
lRU'Veyed dulia, the 
summer aea.soD.. Sur
. vey by lDen UDder, ina_0118. 

'"' Inol"" .. I\s. 16,m ooat 
of MiUtar'J eeoorti, 
debll&bl. to 4rmy ,.tl. 
matel. 

III Ap{>1'OSIJnoto, Beoon. 
Da18&Dce of 1'.04& miles 
.... pleled_ohlena
tiOD stopped hI hue. 

I", Obsena.tion only. Re. 
conna.ieanoe completed 
in 1927·28, 

, (III Thio til!l1l'8 10 
: the a.rea. .. ot3:n-
, gulated and Dot the 

Ba"d' Irrigation """'1/' Culti· Four-inoh 
tl'ateti plaim ani delle,t country 

8peoia1 Burvey ... \185 28,652 ISI'5'" 

. complete area 01 40 
N ... d 0, Sullioiont 
poinlo abeaAiy ,zi.ted 
lD.Jl8.:rt of sheet 40 N. 

",ill. ,m,b j"1l{fI •• 
(C) Inoludea cost of drawing 

of Ha.veli Sheet •• 



Table O.-Areas and Oost rates of Surveys, 1928·29. 

Cool. tate ToIaIex-
PARI'\' AND Locn.",r. Area ialq. per 1'1. Total aTea penditme miles of Dlile (in-

::.~ Ootober each de.· eluding let 1928 
Charaater of~. Seale oud dOlCript.ion of .... t. oriptloll oompnta- SlIn81. to Septr, 

of work. tiOllland 8Ot.b 1929. mapping). 

No.1 Parly.-United Provinces & Central Provinces. RI. Sq. m. R •• 

TMokllJ 10 ... 104 Milo ... Ono-inoh Triangulation ... 1.862 6'6 

Bih8.r & Orissa and Oentral Provinces. 
Bill. ·""un.4 ... ,,. 'Mok i_Lt, One-inoh Be-I""'OY ' .. 2,219 20'0 2,219 90,168 

... /11",,104 ""',. ""'" -plain., 
No.6 Parly.-Oentral Provinces & Oentral India. . • Don,.I" 1100484 /lilz. .... 4 p""'" OD.·inoh Tri&IIIrWation ... 4,847 6"6 
Oentral PrOvinces. 

Culli.aloe! pia"" ... ... Ono·inob Traverse . .. 48'9 8G'0 
(Lino .. 
mil .. ), 

o I,i_flll I .. aoi/" woodle! hill, .. , One-inoh Original Rune,. ... 2,142 27'6 (-) 
One-inob Bllpplemelliary _ • ., 888 12'1 8,028 1,Cl'1,818 

Benares Detachment.-United ProvinceS. 
TM _ .. Ioe! portion 01 B ......... Sixly-fov '" Supplomenlary GO 120'2 8,009 
City""'" 'M ...... "'Ita, "I'm Sixteen·incb Tr&vel'Bing (Linear per linea 
orca on ouuW,t... mil •• ). mil •. , 

S~-four Original enrvey ... 2,I8~ 80'01 OG,l21 
inoh Acrel. per acre. 

Sixteen-inob Or\sinal &un81 ... 1,862 8'07 6,8211 
Aoroo. peraoro. 

o.....u 
OOR ra.te 
ofTo~ 
IftIJIUoal 
S .. ...,. 

R •. 

89'6 

86"8 

80"08 

8'07 
.. 

RBKARKB. 

CENTRAL 
OIROLE. 

: (alllloJ.dee Be. IfOOdobl~ 
, ablo to 0, P. ...cIatory 

State! bat eJ:oludee 
Be. 2i1.64/) dobilabl. to 
O. P. GOHnlmat for 
...,....-.of O. P. 
nne". 

, ... 

'" ... 



Table C.-Areas and Cost rates of Surveys, 1928·29. 

c ....... Total ... Area in l1li. ~"'I' o..rau , 
PD'I'I'.AND LoO'4LrrT4" mil. of miles tID- Total .... ~- --. 'of'l' October ... hdao. oIuding 1J!VoP~ 10' 11128 Of~ i RnlBD. 

criptiou compo" II'" • Oho_ of """"",,. Sea1e ODd deocrIplioa of work. of work . ..... anc1 II ..... '. to 1Ieptr.' 
SaneJ. I 

• .... ppiug) • BOth 18l19. 

Rs. Sq. Ba. Rs. 
OENTRAL , . m. I 

Benares Detacbment.-United Provinoes. , CmCLE.-Co/lcld, 
J 

Area. 0/ tflt/it'o". 0/ B,maTtI. City, Six·inch Traversinll' ... 78 67'07 4,608 
I.'rlv opo,., (Linear pcr 

miles). linear 
mile. 

RBJputana.. I 

Pa.rtly op ... emil pa.rllu wood.d Sixteen'moh OriginaJ Burvey ... 869 , 6'7 .2,096 G'68 
Acres. per J 

aore. 

Air Survey Traverse Detachment.-United Provinces. 

PtJ'tlltu <Il'''' ""Il wll ... 1t'va.~1l Six_·inch Traversing for 000' 8,798 14'8 89,788 
pia'", inurqltlr.etJ with nu· kel of Air Surveys. (Linear per 
"' ........ ilil/ag .. tiM ....."fI0 miles). linear 
"."..., lid porllu intricau mile. f'4t1i,,.,, cotItn'tld. with high (ITa" 

."d '~I tJIo"tI tI," Gumli .,,<1 Go,.iJ riP ..... . 
\ 



Table C.-Areas and Cost rates of Surveys, 1928.29. 

Area. in sq. Cost rate Totaln. O,erall per sq. mile Tota.l .. re .. penditnr8 
PARTY AND LOCALI'l'I', ' miles of (inoluding of'llopa. Ootober- coat. rate 

each des- o! Top<>- RRVARKS. 
Character of country. Seale .. ad deaariptioD of work. eMotion of eomputa.. graphlC.l lat 1978 graphical tiODs Bod 8un8Y. 10 Se/ltr_ work. mapping). 30th 929_ SUnGl. 

No. 6P&rtY.-Hyderab8.d and Madras. Rs_ Sq, m. Rs, Rs_ SOUTHERN 
CIRCLE. 

:r .... glo-.l.all I,igh hll/o with op... One-inob Tr'.angulation --- 8,250 6-1 
cu.UivtJ.ud plain •• 

Traversing Opm m,zUvaItltl pz..'m ... One-inoh 00- 97 58-0 
L.", lo .... t-clIuI h.11a anti. OP"" One-inch Original survey '" 4,246 16'9 , 

... ,U""lell pz..."", 
One·inoh 285 Ditto, tlitto, Supplementary survey 4'S fa) 

I"triotJU I,illa 00" ... 4 ,..,10 1100k Two-inoh Original lur.ey .. , 894 68'S 4,8'74 1,68,968 82'6 (a )Excludes cost. of eave 
larIat and undulating ground sunays Bod other e:r.t;ra.. 

wit!. OldUvauc1, patche,. departmental work, vi ••• 
Rs.11,436. 

Special Works, 
A typioal Indian' cantonment Sixt8en-inch Revilion lurvey .. , .. , 

(01 B""go.lo •• ), 
" 

Ca·tJ •• in W(fitern. India lor . ..... . ..... .., 
Gu,do Mapa, 

M a,f&du Fort .. , ... Four,inch Survoy ..' .. , 
li'ai,. Mapping ... f-inch 4,508 1'8 

Ditto ... 2·inch 597 15°8 
Ditto .,. It-inch 4,878 6'1 

No.7 party.-Bombay, Bydera.bad, Madras & MYBore. 
0,.. .. Ufltlulating cul/i"alell pi ... Ono·inob 

tea.t& a.t 4b01" S,OOO jellt with 
Triangulation ~;.. 4,014 2'9 

low 6a,.. hilla; .tt,z den •• '" 
wood.1l plalMlu an,z "Rge' 
about 8,000 JOBt. 

U,,,I,,/atittll pz..leau "t 11,000 ft. One·inch Original IU"01 -JO" 5' 
varying from open cultivation (Madr .. ) 

4,9141 
]9'4 

to 116avilu ,,",odod low ,.,u. ",Ill One·inch Supplemenlary 1llU"V0y 
raflge. rUing to 6,OOO/etlt. (Mysore) 

4,921' T,a and coffetJ E.tau. ... Sixteen,inch Original survoy .. , 1,106 1'14 1,09,897 22'!3 
acres or per 
1'7 sq, aore. 
miles. 



Table. C.-Areas and Cost rates of Surveys, 1928·29. , r- TotaI .. _ 
o..r.u ~1D . flq. mile Total &rea ~dit.ure PARTY AND LOCALITY. milee 07' (iDolodiDl coot ... to 

eaoh d. oompa. .... 
of ToJlO: October 

of~~ a.II ..... 
Ohameier of OOD.Dtry~ Scale ad _pltOD of wort. cript.ioa: of tioDs IIIld 

_biCal 1,.1928 _ 001 
Saner· 10 .,.,.... 

wort. lappmg). SOthl929. SumJ. 

No.8 Party.-·Madras Presidency and Madras States. 
Ra. Sq.m. Ra. Ra. SOUTHERN 

OIROLE.-Conold. 
TM B"tJ,t~., AillU U~ ... Sixteon-iDoh Triangulation .., 24,102 68'6 1,600 ....... per. sq • 

or 88 sq. milo. 
miles. 

TOtmIM''' ... ... Th ..... ·in.h .. .. . 40 19 760 
CulUv"ted plGi ... ... ... One-incb .. '" 840 4'1 8,441 .. .. .., .. . One·inch Traverse ... 8,496 10'9 

or 1,651 por 18,140 
linear linear 
mil ... mile.. 

.. .. .., ... One·lnoh Ori".fual mrvey , 1,288 sq. 26'0 84,008 

) :n'g 
miles. per sq. 

/a) milea. 
One-Inoh Supplomontary.urvoy 8,826 16'7 4,'709 55,702 la' E:zoludetl 22,370 &area .. " ... '" of •• tate ud boan-

fawn G • .u •. map • .. , ... Three-iDoh 8upplomenlarysnrvoy 77 }10n 
10,849 cIarJ .... OJ· .. .. .. ... ... Three-iDoh Rovision 8I11'VoJ .., 28 

Tea· •• /ate. ... '" Sixteen-Inoh Original survoy '" 22,188 
aares or 
8'·6 sq. 
milea. 

l'g 411,t90 
Op ... pla .... ... '" 'l'welve-lnoh Boundary survoy ... 250 por 

acres, acre. 
S""'"" ... Ie ... ... One-Inch OriginalsurvoJ ... 14 

to 40 feet acres. 
Openplaim ... ... One·inoh Railway Bur.oy ... 87 (linear 

milos). 
. . 



. , 
Table C . ....-Areas and Cost rates of Surveys, 1928-29 • 

. 

Aream Coot .. to Total ... 
PARTI' AMP :ltOC" .... I'l',1'. "I._ per '!9' /rotal_ penditure OYonill 

of ... b ..n. (IQ. ofT!,\"" Oatobor ",,"rato 
deaorip- eluding ~phical lit 1928 of Top<>. JhN,U ..... 

Ohn,raotttr Qr fH:jantl',.. S..,I. _n~ d""l\iption Qf "o.~. tion of oomputa.. 'Ql'Y8y. toSe~ 
graphIcal 

work. tioDe and 80th I . Sun.,.. 
,,' mapping). 

. , ... -

No. 4 Party,-Be~ Bihir and Ohota N;igpur. 11 •• Sq.m. R •• R •• EASTERN 

W'po4e1l hillt .... 11 Pp... pi....., ~.~ TriaDgulatiOD 1.111! 6'4 OIROLE. ... 
... tT, ... lallll hilll, 

Op ... .... 11 .... 1<1" p/atm .oill> One·incb Traverse ... 2.860 9'5 " .. ,.1 .... / jungk, 
C"llival<l4 p"' .... ,oiU. ptUm MIll Q",.iuoh Levelling .. , 180 6'0 . 

oUwr "'.,,_ 
WooMII hilll and p/ai ... a .. 11 One-inoh Supplemenlary l11l'Vey 8,688 26'9· 8.888 1.84.1116 84'1 

op ... OU/l'Mt.el pI.....,. 
N Q, 9 Pa.rty.-Orissa.. 

D .... ' ~II mng .. ,oilh _r· One·inob TriaDgulation ... 4,147 6'8 
...... ... 1!Wall" vall", •• 

Flat .. dUval<l4 plai ... , .. 1<1 .... 1<1" One,inob Traverse ' .. 1.898 8'5 
by tlU11Ut'OU1 nv,.,.,. <al ,., ,.) B .. ludeeoootofOoloatta 
W~4 a .. " ... lllIt..rI hiUo • ... 11.. ~inola Origjoal ....... " ... 8,g62 28'4 8.969 1.46,876 88'9 'TOtrD. SQI'Y:{, of .Be • 

""'41 fI/atm 40nd -p _ .. - !-,966 but in •• doo coot 
"long coaot. o trainin, of papi1J. 

No, 12 Party. Assam, Bhutan and Bengal. 
Pia ..... parl/" op"'. "'" large',,} One·inob Tri&ngulatioD .. , 1.400 9'6 GOO""" ... ,h high gm ••• Bal, One-inch Traverse .. , a.l00 6'6 

Bim .. 1 a"" bamboojunglo and 0 e-Inoh Origjnal ."rvey .. , 647 16'2 
... Bh .. M" ""''''1/ tDOoa.". O~e-Inoh Supplemenlary .lIloey 2.548 \14'8 4.934 1.64,807 88'S 
./up 1 .. "" 

lI ..... I" .... d.4 Ail,. , .. { ~..:r~~~h TriaDgulatiOD ... '.100 8'lI 
Original surve, , .. 1.889 7'6 



Table C.-Areas and Cost rates of Surveys, 1928-29. 

Area in Co'" rate 'J'otrd .z-
PAaTl' AND LocALlft. 1Iq.1DiI~ per'l't,. Totala"" peadita .. 0"81'&11 

milo (D. 00", .... of each oio.ding of'l'0f»: October 
of'l'o~ JlKIIARI:R. deacrip. ampblml 111>1928 

C ........ rof .. oatq. Seale • ..a deeoription of work, tiOD of oompata.- Sanoy. to Septr. fj:,plea' 
tiona a.nd work. mapping). 30th 11129, orvey. 

No. 10 Party.-Lower Burma. R •• Sq.m. R •. R •. 
BURMA CIROLE. 

On 'l'raufrontier HZ1)6-

Hig'" 'HlI. and fuood.,d 1}all'YB ... HaIt-inoh Onginal survey 1,548 6'2 
mtioD. . ... 

Hill, _.,.tuS ",.,,. do ... , jung14 One-inoh 8upplomeuta'7 survey 2,620 62'0 ,., (a) lnoludet Re .• 4,643 de. 
OrdUvattul pLaul. witl, patol"., Four-inoh Originw. survoy 828 229'S 4,886 2,16,781 48'6 bitable to Duxwl\ Go. ... ftmlDout, P. W. D., 0/11,,,," (/1'a •• , - Irrigation Dra.ncb. 

No. 11 party.-Lower Burma.. 
D.n .. lu ,lIOOtkd ,.illo ... Triangulation ... SOO 11'2 
C,,/U.al.d Udal ds/Itt ... T"&Vene . .. 821 5S'4 (per 

(LinenI' linear 
mile.), mile). 

8anl1 and mttl1 flaM ... One-inoh Origina.l survey ... 98 
}86'6 O"lUfJautl plai1" ... '" One-inoh Bevi,i~n BW'vey ... 65 

C .. lli •• 10/l pIa .... and d_Bly One-inoh· Supplementary survey 2,840 
,oooMd I,illo. 

C .. ltivated pia .... £l1-inOh Original survey ... 268 
}84'8 .,. ... lI-inoh Revision survey 46 ... 

De1111Zll 1000ded I'illt (Fo •• tt {'l'wO-inOh Original survey ... 6 1277'0 Be,,,,,,.) Four-inoh Original survey .. , 46 
{Four-inOh Original aurvey ... 164 

}187°S 
,&) 

61'9 (6) loot1IdeaRs.14,3P8debi. 
2'oten ",,11 .uburb. o/llang.",.. Four-inch Revision survey 8 8.014 1,86,478 table to BOl"11lR Govern· ... mont Forest J)Qpart • 

No. 21 Party.-Upper Burma-Reserved/ore.I., meut, but e:r.oludea HI. 
$11-0 recG\'ored for til'" 

(Four.inCh Triangulation .. , SOD 87'7 ,urYa, of &. Io.W mill. 
Four·inch Traverse 215 126'2(p. 'I'he who'e eost. i. debi. 

0 .. table to tl18 Borma. 
Steep and low de,,,tJly foooded (Lin •• r ImaM' Government. Forea~De. 

hillo. mil .. ). . mile). pa.Ttuleu.t • 
Four-inch Origina.l survey ... 286 652'1 ~6 2.17,577 922'0 



Table C.-Areas and Cost rates of Surveys, 1928-29. 
Ooat rate 

Total ""-
PJ.B"rl' .AND LOOALITY. 

ATeIo in sq. peT 'CI;. 
mile. of mile ( - Tota.1 a.rea. penditure 
BOob dee- oIadiDg of Topo_ M.y 

Scale ana duoription of work. oription compuCa- ,\\,:phico\ lat1928to 
Oh&r&oter of ..... tl')'. of work. tiona and . arva)'. March 

.... ppiD.). 31,t 1929 • 

No. 20 Forest & Oa.ntonment Office. Ra. Sq.m. Ba. 

16-inoh Traversing ... 184'1 1 
(Line .. per linea. 
mil .. ). mil .. 

64·inoh Traversing ... 42'S 17 
(Linear It-I!~ ... 
milea). mile. 

0 .... _ ..... " ... BombGtl, e ... - ta) 

"'"I.~, U .. ited Pro- 18·inch Levelling _ .. 97'\1 19 68,882 
tlino.. ant' Bihar ~ O,"",a" (Line .. per line., 

mil .. ). mile. 
Cong"~iI bt'i.liir ar6CJa em 6~-
.... 1uo.=1 mile .0lIl •• 16-inch Orislnal 81I1'Y0)' ... 2'6 689 

0""10 ......... ar.", on 16 ..... "., 
oq. mil ... per oq. 

mil •. 
=1 .... 1e....z.. 

16-inch Revision aurvey '" 
28'S l,SOO 

- aq. mileo. per oq. 
mile. 

64-inch Ro'Viaion 81I1'Y0)' ... O'S- 28 
aq. mile •. per acre. 

o.e ... U 
cost rate. 
ofT~ 
IIr&ph.Cal 
Sun". 

Ro. 

BSHAUL 

GEODETIO 
:S:A::Ar-rOH. 

(a) Eulode. a.. 16,4&1 on 
acooapt of ftP6Dditul'O 
on mappmg, but in. 
olad81 pa,1 for llareh 
19l19. 

Not.~.,..... nfor to 
p~, Kirkee, Belpum 
and tCrts of Kamptoe 
Nld a_pore. .. .. 



Table D.-Average monthly out-turns, 1928-29. 
An out-tWMI8 Me given /0'1" 811/M1ey0'l"8 (exo!uding pu,piZs and men undar training) JOf" a' -month 0/ B-1- working days. ~ 

PLANETABLING. TRIANGULATION. TRAVERSING. MlSCEL. 
I.ANEOllS. 

i·INCR. ! I.INCH. ! lI·u:ClI. 1(:08 I 4 .1l.'tt"I~tn I I I I I I ! I I JNCH 

~ ~ . ~ 

E .:. .:. ;. f ;j 1-
,.; . .., 

~l, 
o • 0.:. to t f Ii t-t l! ' j[ Ii 2 f • E li ~S E. 

PARTY. Loc.&.LITY. f~ 
t '~ i. J ~o RIIC."RKS. 

~.:. H ~ ~: ~r.:. i t;;;. e • • I I • • • ~t' ·f; Ii] at 1§ Ii -e .U It i i i i o t 1 i -0 !.;' • l J 1 ~,a "&= U -!~ J ~E .~ .~ 1 .~ ~. 

j A~ 
t= ji§ .-

d 11 d" 8:"~ ·c ... 
i ~ " ... - ... iii .. 

~ 
g" 

0 .. - ~ ~ t ~ ~ 
_e 

~! 
'" 

;;Z ;;Z ... ... ... .~ ~ "·s 
1 t 8'1 4 I 6 I 6 I 7 I 8 !. 9 110 lul121 18 14 I 15 ! 16 I 17 I 18 19!20191\ 22 sa U I 215 I 26 

Squ are mil eB. Squ • re mil ... !Lin ear mil ea . FRONTIE!lI 

I 
( .. ) (,.) (6) CIRCLE. 

lOA" Ohitrlil ana ... ... ... ... . .. ... ... ... 178 88 . .. . .. ... 800 ... . .. . .. ... ... ... . .. . .. (aJ Owbag to didl • 
Com- GUgB. cult commUlIica.· 
pan:v. lions and bad 

weather tho 

H.zara eliBtriot .26 
averago number ... ... ... .. , ... ... ... ... . .. ... .... . .. ... ... ... ... ... .. . .. . ... ... . .. of d8.ys work 

(KAgIID). per monbh wa.. 
18. 'I'be 0 D t· 
turn givoD ure 

WazirialllD 18 2'. 
o.otual monthly ... ... ... ... .., .. . ... ... ... ... .... ... ... .. . ... ... .. . . .. . .. . .. ... . .. 6vera~ . 
(~Jgh ID,?W 
. lUollgCl, dllH. 

Kanum'Agency .. ; 10 •• 40 ... ... .. . ... ... ... ... . .. . .. oult; country for ... . " ... . .. .,. . .. ...• ... ... -~ .. triangu)a.tion . 
" (e) Reconnu.ilS8llDce 

of 1,046 miles 

"lC~' KalAl Blate and ... ... 81 ... . .. ... . .. ... ... '" ... .. . ... . .. ... .. . ... ... .. . aDd observation ... ~ .. ' ... .. . • 1 5110 . Obaet • 
Oom· ChAgai diB' ." . .... tiOR stopped 
pan,.. triol. , by batle. 

, (d) O ....... ati.n 
(0) (Ill only. ltacon-

naissa.nC8 oom, 
KalAl Blal. ... n",- .... .. oi ... .., ... . .. ... .. . ... 48 357 1150 '" , .... . .. . .. . ... ... .. ... . .... '0" ... plated previous 

. 
. 1ea.1'. 



Table D.-Average monthly'but:turns, 1928-29: 
, 1 ; 

.till out·tU>"nB are given too" B'WI"'/Jeyoo"B (excluding pupil8 and men under training) fOO" a month of 94 wOO"king days. 

PLANE1'ABLING. TRIANGULATION. TRAVERSING. AliSCEL. 
LAXEOUS. 

t·INC H. 1 J.INcrl. I It·INCB. IIN~H hN~" I I 1 I ,I 1 I : 1 I I I I I l"OIl utOH , . 
to ~ ~I· . t . t· ~t- f r f f :; ! :r~ L i~ ~ to"' I! ~ ~ to l l & 

s , 

i 
... <» ~..:. 

PARTY. LOCALITY, lit i> • I ~ .2i: gg 
=If 

REMARKII. 
~;. ~,:, ~,:, eii ~ .. II ~ • 

j~ 
.. e ill j:' 'H Ig at ." OIt 'it 11 J ~ 1"' ..!I Ig eg .. • I I 11 11 .j' ::! ~ .8 <I! e ~. 'iDe .. - '&d1 ... - Ii .. - -2. '&ai .9 .J.I 1 .S 

"" S .-
1'; -a.!I "0,-" .!i ~ ."., 

~ ill ~- g • . ~~ d ·c d 'C d • ·c ~ .. 
0 0.' te ~ t ~ ~ ~ ~ • II _ e 

cIll: cIl e 0 0 0 .!! ~ ~ '" ~O .l! 
'" ... ~ _0 

1 8 8 I 4 I 6 I 6 1 7 I 8 I 9' 1 lorU ilSI18 141 16 / 16 / 17 . I 18 19120 1211 22 28 I' 241 '2J\ ,20 

Squ ar. mil • •• Sq~ are mil as. ! iLU>\ear mil ••• FRONTIER 
... .. . . ' . ... c!lcti . 

• Oonold. 
(e) (el R~nai_noe 

liE" Jodhpur and 780 
and Obwrmtir.n ... . .. ... ... ... ... ... ... . .. ... . .. . .. ... . .. ... ... . .. '" ... ... . .. ... 

Com· Jaiaalmer 
pany. .Iate. 

, 
1ft 

No. !IS Punjab No.o OJ Owiug 10 vet")" ... . .. . .. . .. ... . ,. ... . .. 14 16 ... ... ... . .. ... . .. ... ... . .. .. . 16'6 . .. . .. enlo fOnMt 
Party. lillen . ... (Llong the river 

mllea tlODII ]nd.. tbe oat. ob-
• 8"· tum of tftl.y~ • 

ed ing and roet· 
I ..... angnlatioD hII. 

Settle· Indus riverain ... ... ... ... ... ... '" ... ... ... . .. ... ... . .. 25 .. . . .. ... ... '" . .. beeD below avo_ 
ment . ... raKe duriD, tho area De ... ..... 

Survey IBIDtIil KbiID - year under 

Detaoh . " 
. .. 

I "'port. 
ment. elislricl. I .. ... 



Table D.-Average monthlv out-turns, 1928-29. 
. All out-tWl"nf /I,.., gitJlm /0'1' ll'UlMJ6yO'l's (e4lCludimg pwpilB /1M men vmder Wainimg) /0'1': a. m.onth of 94 wO'I'king da.ys. 

PLANETABLING. TlIlANGU.LA. TRAVERSING. Ml~UEL. 
~ 

TION. LANEOUS. 

"IMOR~ I l~I"CB. 1 11-INCB'. 
2 .IN~H.I 1

16 _.ti."_ I I I I INCB INCH • INCH. 

13 • ~ 13 • 

f f f t- f ~ t o· 

= t- " f i PARTY. LOCALITY. if to=- if i j 5 oOJ&> RSKABKa. 

tt l;t- ~i iF i n 
Ii J.i }i iI l~ J J "2 1 1 :i 0 'II 

~1 1 : i .~ .~ 
.~ t·" .~ :~ '" ~ " '" 0 JJ!i 0 0 ",!I 0 0 ~ .: :a .: 1><3 ~ '" 

1 I 8 I , I 5 8 1 I . 
8 9 101"112113 1'1 15 1 16 17 18 19 I 20 21 l!lI 1 28 24 

Sq. mil e8. Ao res. Sq. mil e •• Line at mil ••• CENTRAL 
No.1. Biblr & Oli .... ... ... 45 ... . .. ... ... ... .. . . .. . .. 611 . .. '" '" ... ... . .. ... '" CIRCLE • 

& oen •• al 
Provinces. • 

No.6. C.nlral Pro· ... ... 82 99 '" ... ... . .. '" ... ... . .. 407 .. . ... ... 27 ... .., .. . .. . 
vincea & Osn. 

1 lral India. 

Ben&- Benor •• Cily ... ... ... . .. ... ... . .. ... . .. 1862 2165 ... . .. ... ... ... .. . 50* 78 .. . .. . ·Supplemenn.l'J 
reB &En~n .. 

travereing. 
Detach· 
ment. Jodhpur (or ... ... ... ... ... '" ... ... . .. 869 ... ... .. . ... ... ... .. . .., ... .., ... 

MArwAr) Stote, 
RiLjpnRna. 

Air Dislriola SiR· 1 '" ... ... ... ... . .. ... . .. ... ... '" ... ... ... 88* 46* ... '" ... .. . . .. epOBtopoiDtiDI. 
Survey pur & Bah· 

Tr&- raioh of verBe United Pro· Detach 
manto vin08l. 

" 

CD ... 

I 



'Table D.-Average monthly out-turns, 1928-29 . 
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V.-SURVEY REPORTS, FRONTIER CIRCLE 

I Colonel S. W. Sackri1le Hamilton, 1>.1.0.. B.L, to 
DIRECTOR:- 21·10·28. 

Colonel R. B. l'hillimore, 1>.0.0 •••.••• _ 22-10-28. 

43. Summary._The units administered by the Frontier Circle 
were "A" and "E" Companies, Nos. 18. 22 and 23 Parties. the 
Settlement Survey Detachment and No. 6 Drawing Office. 

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 RBi Sahib Maya Das Purl. 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 Purl, which occurred on March 3rd after a very ebort attack 
of pneumonia. 

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

44. T1"ai~ing.-It bas been decided that not more than' six 
soldier surveyors should join the Frontier Circle from Roorkee 
each year. 

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

Dr. de GrasfF Hunter. Director Geodetic Branch, visitsd Murree in 
May, and several improvements in methods and computations for rapid 
triangulation were discussed with the Officer. Commanding "A" Company 
and the Officer in Charge No. 18 Party. 

Major Norman has written a professional paper entitled "Notes on 
Air Survey in India ". which should be of great value to officers of the 
Department. 

46. The field work of units was as follows :-
"A" SwMJey Company. Topography on 8cales of 1 i-inches and 

4-inches=1 mile and 1:13.333. in sheets 43 B, F, and GJ2. 
"E" SW1"IJey Company. Topography on i-inch = 1 mile scale 

in sheet 85 I; on I-inch = 1 mile scale in sheets 84 K 
and O. Triangulation in advance in sheets 84 K, 35 I and 
40 Nand O. 

No. 18 (Aw- 8wMJey) Pa.rty. Compilations completed of 4·inch 
forest surveys of Chittagong District. and compilations of 
air surveys of tribal area of North·West Frontier Province 
continued. 

No. SS (Riv~rain) Party. Work for Punjab Government, inclu
ding completion of demarcation of boundary between Punjab 
and United Provinces in Gurgaon District. Riverain surveys 
along Jumna river. Rectangulation, levelling and special 
irrigation surveys in sheets 4r4 Band F, and forest surver in 
Chiinga Miin~a Reserve Forest. 



SURVEY REPORTS, FRONTIER OIROLE 

No. sa pa;rty.Rectangulation and levelling and sp.e~ial ~-inch 
irrigation surveys for the Punjab Government, complet1on of 
HaveliProject in 39/0, and commencement of Muzaffargarh 

. Project in sheets 39 J and K and Abbiisia Project in 39 L. 
Settlement St,/l"/Jey Detach/ment. Cl).dastraI surveys in Dera Ismail 

KbAn District along tbe Indus river sheets 38 and 39 . 

. "A" Survey Company 
O./ker commanding.-1tIajor c. G. Lewia, O.B.II:., B.lt.. 

47. General.-The recess headquarters of the Company are at 
Munee, and the field headquarters at Rawalpindi. 
· . The survey of Chitriil in the N. W. F. Province was completed, and 
'that of the Kiigan valley of Haziira district was commenced. As in the 
previous yea1', field work was carried out during the summer as well as in 
the wid weather, most of the country under survey being snow-bound 
during the winter. . . 

During February Lt. 1 H. R. Wilson, R.E., carried out an experi
mental stereo photographic survey in Almora district United Provinces, 
with a Wild photo-theodolite, with a view to ascertaining the suitability 
of this metbod for the cadastral survey of the cultivated arens of the 
district. 

48. PeraO'n'Ml.-The average strength during the year was 2 class 
I, 3 class II, 7 Upper Subordinate and 34 Lower Subordinate officers, 
with 3 soldier surveyors under. training. '. . - . 

The following officers were transferred from. the company; Lieute. 
Cadell and Wilson, during the field season, Mr. Muhammad Husain Khan, 
K.S. (U. S. S.) before the field season, and Mr. Nanak Chand. Puri, B.S. 
(Class II) at close of the field season. Mr. Afraz Gul Khan, K.s., C.H. 
(Class II) joined Mr. P. C. Visser's expedition to the Karakoram in April 
1929. . I . '. 

Mr. A. A. Graham (Class II) and Mr. Sajawal Khan (U .. S. S.) joined 
the company at beginning of the field season, and Mr .. P. A. Thomas 
(Class II) and Mr. lIIuhammad Akbar (U. S. S.) joined in March and 
April 1929 respectively for work in Chitril. . . '., 

49 •. Field work.-Mr. C. M. Aslanl (Class II) with ·Mr .. Sajawal 
K;han (U. S. S.) and 12 surveyors, :nine of whom were ul\der training, 

· 8urveyed 655 square miles on the scale of ] i-inches = 1 mile in Hazara 
'District and in trihal territory, N.W.F.P. (sheets 43 B. and' F). This 
area was steep and hilly and in some parts covered. with thick forest. 
The Breas surveyed included the eastern slopes of the Black Mountain and 
Nandihar tribal territory, where surveyors were only admitted after 

· protracted negotiations with the tribul beadmen. Great credit is due 
· to Mr. C. M. Aslam and Mr. Sajawal Khan for their tact .and persistence 
in face of the general unfriendliness and suspicion . of the tribesmen, 

· which con~ued till the work was completed at the end of July 1929. 
.. Mr. SaJawaI Khan (U. R S.) with 5 surveyors UDder training 
surveyed 23 sq. miles in Novemher and December 1928 on. the scale of 
.1: 13,333, in the Rawalpindi district of .the· Punjab (sheet 43 G/2) as au 
extension to the Riiwalpindi Guide Map, for publication· on th~ scale 
of 3-iuches=1 mile. IIIr. !.altan _Khan, C.B., 1.D.S.ld.-(U, S. S.) with 
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Mr.' Quadir Dad (U.S. S.) and one surveyor, surveyed 27 sq. miles':oli 
,the scale of 4-inches = 1 mile in the Munee Hills, (sheet 43 F /8), completing 
the wrvey,for the Murree Hills guide map, scale 3-inches = 1 mile. ' 

Surveys and triangulation carried out in the Dlr Swat and Chitral 
agen~y and in Waziril!tiin, N. W.F.P.are reported -in the supplement 
_to thIS general report. ' _ ' 

,50. ,Areas surveyed.-Areas surveyed include, 655 square miles 
of original s\lrvey on the scale of 1 i-inches = 1 mile in Haziira district 
and tribal territory, N. W.F.P. 
" 23 square miles of re-survey on the scale of 1: 13,833, Dear 
Riiwalpindi, Prinjab. ' _ __ 

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

,51_ Recess duties.-Fair mapping was carried on throughout the 
year, 'both at field and recess headquarters, ond was organized in two 
sections with a nucleus of 5 draftsmen permanently employed at head
quarters. During the cold weather Lt. D.McK. Burn, R.B. (CI888 I) 
ond Mr. N. C. Puri, n.s. (Cl8ss II) were in charge of the two drawing 
sections,assisted by Messrs. D. R. Vohra, Laltan, Khan nud Chiragh 
Shah (U. S. S.). During the hot weather the drawing sections were in 
the charge of Mr. A. A. Graham (Class II) and Mr. C. M. Aslam (Class II) 
with Messrs. D. R. Vohra. and Sajawal Khan (U. S. S.) as assistants. --
. In addition to current Ii-inch mapping, the Riiwalpindi Guide Maps 
were submitted during the year, for publication on the scale of 8-inches = 
1~ , 

Oompu.tation of current tliangulation 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 Compa.ny 
O.fficer comma.ndillg.-ltIa.jor E. O. Wheeler, M.C., B ••• 

52. General-The field and recess headquarters were at Quetta 
(Baluchistan). - _ 
. 'Owing to climatic conditions in the area under survey and to the 

necessity of nearly all movement 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 
Baluchietiin plateau, astride the new road from Quetta to Kariichi. . The 
modern survey of 'sheets 34 K and 0 is now completed, and that of 
85 I commenced'. 9,258 sq. miles were triangulated in advance for 
subsequent seasons. 

53. Average strength during the field season was 2 Class I, 
5 Class II (Ion probation), 3 Upper Subordinate (2 on probation), 
and 40 Lower Subordinate officers. There is also a Reproduction Section 
with a strength of about 13 men. 

Personnel.-Lt. I. H. R. Wilson, n.E., joined the company in April 
1929. Mr. A. M. Talati (Class II) was transferred from the company 
in December 1928, and his place was taken by Mr. Moquimuddin Ansari 
(Class II). 6 soldier sur:veyor~ joined the unit for inst~uctioD, .of whom 

,2 were reverted to their regnnents. 2 Upper Subordmate otlicers, Mr • 
-. ,". .. . . - . .' . , ,-. 
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Mohammad Husain Khan and Mr. ntUat Husain, and 6 surveyora were 
transferred to tbe company during the year, while one Claaa II officer, 
8 Upper Subordinates and 8 surveyors and soldier surveyors were 
transferred to other units. 

54. Field work was organized as follows :
WVnU1--
OCllmp (1). -Mr. A. J. A. Drake, D.C.H. (Class II) assisted by 1st class 

surveyor Asghar Ali, with 3 surveyors, 1 pupil and 5 soldjer surveyors, 
surveyed 520 square miles on the I-inch = .1 mile scale in sheet 34 K. 

Oamp (B).-Mr. Khushal Khan (U. S. S.) with 6 soldier surveyors, 
surveyed 1,054 square miles on the i·inch = 1 mile scsle in sheet 35 I. 

Inter'class surveyor N ur Ahmad, assisted for part of the Beason 
by 2 soldier surveyors, surveyed 260 square miles on the I-inch = ! 
mile seals in sheet 34 O. . 

lmtructional oamp.-lIIr. Drake assisted 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. 

Summe'1'-
Oamp (9).-Mr. M. Ansari, B.A., (ClssalI) assisted by Mr. J. C. Berry, 

(Classll) and 1st cIa88 surveyor Thakur Singh. C.B., with: one clsss I officer, 
one Upper Subordinate officer and 16 surveyors and soldier surveyors, 
surveyed 1,560 square miles on the I-inch = I mile scale in sheet 34 K. 

Triangulation and t'1'a116'1'sing.-Messrs. Hurley and Ganapathy 
(ClssslI) and let class surveyor Muhammad Akbar (now U. S. S.) tri8D
gulated 7,899 square miles in sheets 40 Nand 0 for survey in subsequent 
seasons on the i-inch=1 mile scale. Mr. Khushal Khan (U. S. S.) in 
addition.to being in charge of camp (2), triangulsted 1,054 square miles in 
sheet 35 I for survey on the i-inch=l mile scale, &lid Mr. Abdul Rashid 
Khan (U. S. S.) reconnoitred 1,045 square miles in sheet 34 L for survey 
On the I-inch = 1 mile scale. The latter officer was only able to observe 
520 miles of thUi triangulstion during the year under report, owing to 
hu~ . 

55. Areas surveyed.-Original Rurveyof 2,340 square miles On 
the l-inch=-1 mile scale. and of 1,054 square miles onlthe {-inch=! mile 
scale; a total area of 3,394 square miles on both scales. All this work 
lay in: Kalit state and Chagai district, in Baluchistan. The triangulstion 
lay in Kalit state, and in Jodhpur and Jaisalmer states of the Rajputina 
Agency (sheets 40 N & 0). 

56. Reoess duties.-Fair drawing Wall carried out throughout 
the year, owing to only half the company taking the field at a time, vide 
para. 62 above. Drawing sections were under the charge of Messrs. 
Talati, Drake and Ansari (Clas8 II). assisted by Messrs. J. C. Berry and 
C. T. Hurley (Class II) and Messrs. Muhammad Husain Khan nnd Khushal 
Khan (U. S. S.). The Computing section was under the charge of 
Mr. M. M. Ganapathy, B.A., (Cll1ss II). 

Owing to the field season having continued until the middle of JUne, 
1929. the mapping of all field work was no\ completed by tne end of the 
survey year 1928-29. It will however be completed before the end of 
March 1930. 

57. Special drawing and '1'8p'1'oduction 8ection.-Tbis seotion, 
first under the orders of vandyke operator Attar Singh and Istar of 
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Mr. Sadiq Ali (Assistant 2nd Division P. L. 0.), worked full time through 
out the year, almost entirely on payment jobs. These jobs inclnded the 
reproduction of a large number of musd1li8 for No. 24 (Lloyd Barrage 
Rectangulation) Party, as well as numerous 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 instruct" E" Company in air survey work, and in 
rapid methods of triangulation. Mojor Norman remained in Quetta till 
the first week of August, and the others until after Western Command 
manc.euvres (October 1929). 

All officers were trained in the use of the Wild theodolite, and 
Hunter short base, and numerous schemes were carried out in rapid 
triangulation, several being combined exercises with the Royal Artillery. 

At the same time, "E" Company personnel were trained in tbe latest 
methods of air survey, and a map of the Weetern Commaud manreuvre 
area 1929, was produced from air photographs taken by the R. A. J!'. 

For photography, both the P/7, 5" by 4" plate camera, and the F/8, 
7" by 7" film camera, were used. The immense superiority of the latter 
was very apparent, both 88 regards ease of operation in the air, and 
quickness of compilation of the map, the latter due to the very much 
larger area covered by each photo. The films used however had without 
exception perished, and pictures were of very poor quality. Steps ars 
being taken to remedy this. 

In .compilation, the radial line method was used, principBl points 
being transferred stereoscopically. Approximate contours were applied 
after ascertaining relative heights of various points by measuring their 
relative parallax under the gdd of the Barr and Stroud stereoscope. 

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

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

No. 18 (Air Survey) Party 
OJiur i. cluu-,e.-Major W. 1. N~ II.C. t .... 

59. GeneraL-The primary duty of the party is to train survey 
personnel in the compilation of small·scaJe topographical maps from air 
photographs, and to maintain close co-operation wi~h the Royal Air Force 
who do the photography. 

The party headquarters are at Murree with" A " Survey Company, 
~nd field headquarters at Peshiiwar where H. Q. No.1 (Indian) Group 
R. A. F. is located. 

Efforts have been made to simplify and standardize the procsdure 
of air survey, using the methods laid down in professional paper No. 3 
)f the War Office Air Survey Committee. 

During the year Major Norman has written a pamphlet, entitled 
"Notes on Air Survey in India ", which is intended to give officers of the 
~urvey of India a generBl idea of the theory alld practice of air sUrvey. 
This will be published as a professional paper. ' 
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A detachment of the party. was attached to "E " Survey Company 
duriug the summer. . ." , 

60. PerBolmel.-Mr. p, A, Thomas (Class II) was under training.in 
the party for 6 months and was transferred to "A ", Survey Company in 
April. . , . 7 

The average number of surveyors with the party was aj;Jo\!t 8; 
mostly under training in air survey. 

,Mr. Ghulnm Hasan (U. S. S,) and K. S. Muhammad Hasan (U. S. S. 
now Class II) have heen with the party during the whole year. , 

Mr. N. C. Naug (U. S. S. Probationer) has also been under training. 
There is also a reproduction section with ,a strength of about 6 men. 
61. Areas surveyed.-During the sw-vey year October 1928 

to September 1929 the Royal Air Force supplied air photographs cover, 
ing 10 square miles in Peshilwar district. No. 18 Party turned out 
compilation of 1,544 squal'e miles on the 4·inches = 1 mile scale for 
Chittagong Forest Surveys in Bengal. 

62. Chittagong forest surveys.-This work was received in 
May 1927 hut little progress was made till early in 1928. After which 
date, by employing practically the whole strength of the party on these 
compilations, they were completed in January 1929 and delivered to the 
Settlement Officer, Chittagong. 

The methods need have already heen referred to in the two previous 
general reports, A full and detailed report is included in the technical 
supplement to this report. 

63. Original survey of tribal territory.-This has been 
carried out to provide maps of country inaccessible to the ground 
surveyor. There is at present no known method of providing an 
accurate map under the conditions prevailing. 

The maps now produced from "ir survey give a good representation 
of the country, though it is often considerably distorted. . 

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

65. Photographic training of R_ A. F.-All vertical photo
graphs taken by the R. A. F. at Kohat, Peshiiwar and Risalpur for 
training purposes have been sent t~ No. 18 Party for criticism. These 
photos have been examined for-. 
, (Il) Correct course 

(b) Constant height 
(0) Tilt (i) Fore and aft 

(ii) Lateral 
(d) Exposure interval 

lind the criticisms have been communicated to the pilots. ., 
66. Work with" E" Survey Company.-A detachment under 

K. S. Muhammad Hasan (ClassIl) Was attached to "E" Survey Company 
~~g recess and the P?rsonnel o! "E" Survey Company' was trained 
in air survey.. A combmed exerclee was undertaken with the R. A. F. 
and the.resultmg map was used On Western Command manreuvres. . 
. • MaJo~ NO~8n also spent six weeks with "En Company at.Quetta 
during thIS penod, ' 
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67~ Film. camera.-The new F (8) automatic film camera_ has 
been used during the year and has proved satisfactory. 

It has bean found that 61ms deteriorate very rapidly in the hot 
climate and special arrangements are being made to bring out and to 
store the films in cold storage plant. 

68. Reproduction section.-A large amount of work for the 
reproduction section has been received from H. Q. N ortherq Command 
and other military formations. This has enabled the section to keep two 
hand presses employed. 

The section attended Northern Command manreuvres in November 
and printed oft' "situation maps" each night for issue the following 
morning. 

No. 22 (Riverain) Party 

Offic . h {Mr. Dhanl Ram V ......... a •••• uptotl.llI-28. 
er '" c arge.- "A. M. Talati, L.C.B., from 22.12.28. 

69. 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, lind 
laying down base-lines in sheets 53 C, F, 0, H lind 64 E 
and plotting and compiling settlement musavis required 
for cadastral surveys by the Settlement Department. 

(ii). Demarcation of a part of the boundary between the Punjab 
IIond tile United Provinces in sbeet 53 H. This is to be 
a fixed permanent boundary in place of the changing 
main channel of the Jumna river. 

(iii). Inspecting and refixing missing stones of base-lines on the 
Jhelum river in Jhelum district fixed in 1912-13-14 and 
1926-26 in sheets 43 D, G and H for the Punjab 
Government. 

(i1l). Rectangnlation, levelling and 4-inch survey of a strip 
falling between the Sutlej Valley and the Upper and 
Lower Bari Doiib canal projects iu sheets 39 N, 44 -B, 
E, F and I for the Irrigation Department. 

(11). Survey of ChAnga MBuga Reserved Forest on seale 4-inches 
~ 1 mile, with one foot contouring in Labore district, 
sheete 44 E and I for the Conservator of Forests, Western 
Circle. 

The headquarters of the party remained at Lahore till the 8th May 
1929 and then moved to Solon (Simla Hille). 
. Thineason's work has brought to a close tbe programme of Riverain 
surveys which was first eommenced by No. 18 Party in 1908. An account 
:of this survey is now nnder preparation. , 

- '10. Pe'I'8/mM.-The average field strength of the party was 
one class II officer, 3 Upper Subordinate officers and 59 Lower 
Subordinates. 

Dnring the year Mr. Bakhshi Hamam Singh (U. S. S.) was trans
f~rred from the -party, 4 surveyors and 3 traversers were transferred t9 
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other parties and 16 porely temporary traversers, draftsmen, levellers and 
compoters were discharged. . 

71. Field work W88 organized 88 follows:-
COI1IlP (l}.-Mr. Mohammad Najamuddin, B.A., (Class II) with 8 

surveyore, 10 travereers, and 2 levellers carried out lI111'Vey8 (a), (b), (d) 
and (.) below. 

Preparation of spot-level charts and contour sheets was carried out 
during the field seasoo aod 17 sheetH were sent for publication at Dehra 
Dtln by close of field seaSOn. 

Camp (B}.-Mr. Bakhshi Barnam Singh (U. S. S.) till 31-1-29 
and Mr. Lalbir Singh (U. S. S.) from 1·2-29, with 9 tmversere carried out 
surveys (c) below. 92 Base·lines on right bank of Jhelum river 
in Jhelum district were inspected for the local authorities. 69 stones 
were found uprooted by villogers 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 scnle 4-inchcs = 1 mile, in Multin, Montgomery 
Bnd Lahore districts in sheets 39 N, 44 B, E, F and I (extending the 
northern limit of the Sutlej Valley Canale area to meet the Upper and 
Lower Biri DOlib Canals areas). 

(b) 20'0 square miles or original survey were completed on scale 
4-inches = 1 mile, for the Chango. Manga Reserved Forest Survey in 
Lahore district in sheets 44 E and I. . 

(c) 897 square miles of main and minor traverses along the Jumna 
river in Kamil, Rohtak, Gurgaon, I::iaharanpur, Muzaffamagar, Meerut, 
Bulandshahr and Aligarh districts for fixing base-lines for future settle
ment surveys. 

(d) 111'3 square miles of the SutJej Valley Survey were rectangu
lated into 25-acre rectangles previous to being surveyed. 

(6) 149 square miles of tertiary levelling was carried out in areas 
(a) and (b) to form basis for one foot contouring. 

'73. Compv.tmg anul plotting 8ection.-Mr_ Badlu Ram (U. S. S.) 
with 14 computers and 6 draftsmen at field headquarters computed the 
traversing pari passv. with the field work, and prepared plots on 4-inch 
=1 mile scale of all traverse stations and base-lines; riverain malua 
boundaries were reduced from existing large-scale settlement mv.savU 
and transferred to these plots. 

'74. Recess duties.-Mr. MuhammB!l Najamuddin with 14 Lower 
Subordinates, assisted by Mr. Lalbir Singh, carried out all fair mapping 
necessary. 

Mr. Badlu Ram with 13 Lower Subordinates completed all traverse 
computations and prepared manuscript traverse charts for degree sheets. 

All fair-drawn sheets were sent to Dehra Diin for publication, and 
60 published sheets of Sutlej valley survey, one sheet of ChAnga Minga 
survey, and 4 sheets of Punjab-U. P. boundary survey were delivered to 
the officials concerned. . 

All professional records of the riverain survey were properly CODl

pleted, and sent to Frontier Circle Office for safe custod" 
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No. 23 (Rectangulation) Party 
OjJicer in .charge.-Ur. H. B. SimODI. 
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75 •• GeneraL-The party was employed by the Punjab Govern- . 
ment on completing the survey programme of the Haveli irrigation 
Project, and commenced the survey and rectangulation of a new area 
for· the Muzaffargarh District Indus Canals. In addition, a small exten
sion to the Sutlej valley project in the Babiiwalpur state known as the 
Abbasia Canal was rectan"aula ted and levelled to 25 acres after the usual 
traversiug had been completed. Early in September 1928 two camps 
were sent out to the field for the purpose of starting the traverse of the 
Muzafi'argarh District Indus Canal area and to subdivide to 25 acres a 
smalI area of the Haveli project previously rectanguIated to 100 acree. 

The party headquarters moved from Solon to )lulmn on the 8th 
Octoher 1928 and returned to recess on 26th April 1929. 

76. Personnel.-A considerable addition was made to the personnel 
of the party. Tbe tield strength comprised one Class I Officer, 3 Class II 
Officers, 4. Upper Subordinate Officers and 108 Lower Subordinates and 
were distributed as follows:-

Mr. F. W. Smith (Class II) assisted by Mr. Syed Imamat Husain 
Naqvi, U. S. S., Probationer with 30 traversers and 8 com
puters completed (i) the traversing and embedding of the 
comer stones of the main 2,400-acre rectangles of the whole 
area covered by the Muzaft'argarh District Indus Canal Surveys, 
(ii) the subdividing to 25 acres of all exterior lines from the 
extreme south of the Brea to roughly 30° 15'; north of this 
it was only possible to embed, in addition to the corner 
stones of the main 2,400-acre blocks, the first 100-acre stone 
to the east, and (iii) the subdivision of interior lines to 25 
acres. 

Mr. Jiya Lal Sahgat (Class II) with Syed Nayar Husain computer 
as assistant and 27 levellers completed (i) the levelling over 
25-aere pegs the remaining area south of 30' 25' of the 
Haveli Project east of the River Chenab, (ii) rectanguIation to 
25 acres and levelling of a portion to the extreme south of 
the new Muzaffargarh District Indus Canal area. 

Mr. Duni Chand Puri (Class II) assisted by Mr. Sheikh Allaudin, 
(U. S. S. Probationer) with 27 surveyors and rectangnlators 
(i) subdivided to 25 acres all IlroWD waste-lands with stones' 
and with pegs the remaining area of the Haveli Project south 
of 32° 25' and east of the River Cheniib, (ii) reduced all 
Vl'Usge boundaries from village mmii'11i8 falling in the new 
Muzaffargarh District Indus Canal Area, (iii) subdivided to 
25 acres a portion of the new area. 

Mr. Muhammad Husain Khan LB. (U. S. S.) with 7 traversers, 
levelIers and rectangulators and 2 e~mputerB traversed, 
rectangulated and levelled the whole of the extension of the 
Sut\ej Valley Project known as the Abbasia Canal Area in the 
Babawalpur State. 

Mr. Abdul Ghani Qureshi (U. S. S.) with 4 surveyors completed 
the 4-inch survey ~ connection with the Haveli Project. 
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Two draftsmen were occupied at field· headquarters in completing 
the 4-inch planetables adjoining the Sind-Sagar Area from 
the 6-inch surveys done by the Irrigation Depart;'llent. 

77. Area.s surveyed.-The are~s· for various projects' o~e as 
folIows:- . 

Haveli Project- . 
Rectangulated and levelled to 25 acres 1,400 square miles. 
Original 4-illch = 1 mile survey 172"" 
Revision 4-inch = 1 mile survey 63"" 

Muzaffargarh. District Ind"U8 Canal Area-
Traversed .. , ... ... 1,308 linear miles. 
Exi;erior stones embedded 1,650 square " 
Rectangula ted to 25 acres 900 ." " 
Levelled to 25 acres 180" " 

Abbasia Canal Area
Traversed .. , 
Rectangulated to 25 acres and levelled 

81 linear miles. 
155 square ., 

The totals for the three projects are-
Traversing ... 1,389 linear miles. 
Rectangulation to 25 acres 2,445 square ." 
Planetabling 4-inch= 1 mile 235"" 
Levelling to 25 acres .... ... 1,735" " 

The couutry dealt with, comprises cultivated plaiDS -watered by inun
dution canals, and desert country with ecrub jungle; a thickly wooded 
area ocenrs at the junction of the Indus and Palljnad and along the Indus 
river, neceasitating v~ry beavy line-clearing. This delayed the work 
considerably and prevented the completion of the original programme. 

78. Trav .... si'nf}.-The traverse covered the whole Muzaffargarh 
District Indus Canal Area and was controlled by connections to the 
Oreat Indus. series and stones of the. old Siud-SagarRedangulation, the 
connection with the latter being exceedingly good. . 

79. Rectangulatio-n.-The positioll of the comers of the main 
2,400·acre rectangles of the Muzaflargarh District Indus Canal Area was 
computed, as in the Pllst, from the nearest traverse statioDsand marked 
by stonea.. In the northern portion of the new work where the stones of 
the exterior lines could not all be embedded, the first 100-acre lltone to 
the east was also fixed by the traversers to enabl~ the alignment to be 
carried out next field seasons without the usual bearing and distance. 
These 2,400-acre rectangles will be further Bubdh'ided to 25-acre blocks. 

. The Haveli area which had previously been subdivided to 100 acres 
was now further subdivided to 25 acres, the corners of the 2.') acres being 
~arked by stones in the crown waste-lands and by pegs over the remain-
Ing area. I _ 

80. Special -4-illch lIUT1JeY8.-The five sheets remaining in 39 N 18, 
all and 5 were completed. In addition 6 sheets were revised and 7 
surveyed for the first time in 39 O!2 and 3. 

81. Levellillg.-Tertiary levellin ... was carried out over the whole 
of the remaining "rea of the Haveli P~oject rectan aulated to 2.; acres 
south o.f 3~· 25', and over a l)ortion in the extreme so~th of the Muzaffar
garh DIstrict Indus Canal Project. 
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82. Reoess duties.-Mr. Jiy .. W SahgnJ. (CI888 II) with 11 
computers a.nd levellers were employed in computing the heights and 
prep..ring spot-height. ch .. rts of the whole area levelled. Mr. D. C. Puri 
(Class II) with 9 draftsmen and surveyors completed the planetables of 
the whole Haveli Project. while the officer in charge, assisted by Mr. 
Abdul Ghani Qureshi (U. S. S.) and 14 surveyors, completed and fair 
drew the con tour charts. 

All the sheets of the Havell Project were sent to press. 

Bettlement Survey Detaohment 
OJlicer in chtJrUI.-Rai 8110Mb )la)'IL Du Pari. 

83. GeneraL-The detachment continued traversing for settle
. menlo purposes along 74 miles of the Indus river in the Dera Ismail Khan 
district in del(ree sheete 38 P, 39 I, 38 L, and 39 M; field helldqullrters 
were at Campbellpore. On the 6th November orders were received from 
the North-West Frontier Government that the settlement of Dera Ismial 
Khan district had been postponed for five years alld that no survey was 
now required. By that time'field work in nearly 68 riverain villagea had 
almost been completed, while in four pakka- hilly villages it had been 
partly done. At the request of the Deputy Commissioner, Dera Ismail 
Khan, these 68 riverain villages were completed, while the four hilly 
villages were left uncompleted. 

84. Personnel.-The field strength of the detachment was 2 
Upper SuhQrdillate Officers, and 39 Lower Subordinates distributed as 
follows:-

(1). Mr. Daulat Ram Vohra, (U. B. B.) held charge of camp No.1 
~ith 11 traversers. 

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

(3). B~bu Joti Sarup first class computer held charge of the 
computation section with nine computers. 

(4). Babu Ram Dus first class computer in addition to his duties 
as storekeeper held charge of the plotting section with 
5 draftsmen till the middle of December, after which first 
class traverser Lorind Chand supervised. the plotting and 
compilation of boundaries. 

Men withdrawn from field during November 1928 assisted generally 
in computations and plotting Ilt field headquarters Campbellpore. They 
were, however, gr-~dua))y transferred to other units during November, 
December, and January excepting 11 purely temporary hunds who were 
dischorged; and the detachment closed its work on the 4th February 
1929. 

85. Areas surveyed.-200 square miles in 68 villages were 
traversed and completed; while four hilly villages covering an area of 123 
square miles, in which work hod been partly done, were left incomplete. 

86. Traversillg.-The riverain work WI1S connected to 87 base-lines 
laid out sume years ago by No. 22 Party and to 4 G.T. stations. 4,398 
stations were laid out in 68 villages and 1,218 linear miles of traverse run 
through 200 square miles. 
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87. Plotting and compilatitm of riW1"ain b_ndaTieB.-Plotted 
and boundary compiled mUBti1lis (settlement mapping sheets) in the kacha 
area (area under water action) on the scaJe 24-inches = 1 mile, were 
prepared and supplied to the Deputy Commissioner, Dera Ismail Khiin 
for the detail survey. Besides these all the work done during the year 
was plotted on the riverain sheets on the SClue 4-inches = 1 mile, and 
their traces supplied. 

88. Computations.-The co-ordinates of all the points laid out 
during the season in 68 riverain villages, were computed. 
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f
L~'Col. 1.. C. Tbuillier, I.A., to 1S-10.28. 

DmECTOR:- .. .. R. ~'OS\er, LA., from 1~·IO·28 to 31·10.28. 
n II S. W. Sacl!::\'il1e Hamilton, I).B.O' I B.B •• from 1~11.2S. 

89. Summary.-The units administered by the Central Circle 
were Nos. 1, 5, and 24 Parties, Benares and Bhopal Survey Detachments, 
Air Survey Traverse Detachment, and No.3 Drawing Office. 

The Rajputina Detachment was renamed the Benares Detachment 
with effect from 1st October 1928. 

The Officer in charge, No. 5 Party, in addition to his normal duties, 
continued to act as Assistant Director of Surveys, Central Provinces and 
administered the Revenue, Town, and other aurveys of that Province. 

A detachment was formed under the executive charge of Mr. Rem 
Narayan Hastir, (U. S. S.), during November 1928, to execute travereing 
for control of air sur"eys in the districts of Sitapur, Bahraich and Fyzabid, 
and the work is in progress. Correspondence and aCcollDts for the 
detachment were done by the Circle Office. 

90. TTaining.-Two Class II Officers completed training in Nos. 
1 and 5 Parties and were confirmed in their appointments with effect from 
16th November 1928, and two probationers were transferred from the 
Geodetic Branch in October 1928. A probationer in the Upper Suh
ordinate Service was also transferred frOln the Frontier Circle in May 1929. 
Eleven pupil surveyors, 2 pupil draftsmen, and two pupil computers com
menced their training in field and recess work in Nos. '1 and 5 Parties, 
Benares Detachment, and No. 3 Drawing Office. Two of the pupil 
surveyors were discharged as unlikely to become efficient, and two soldier 

. surveyors have been retained in the Survey of India to undergo a eecond 
period of extra training. . 

91 •. The field WO'I'k of parties and detachments was as follows :
No.1 PUIrly.-Topogrsphy on I-inch = 1 mile scale in sheets 64 M 

and 72 D. Triangulation in advance. . 
No.6 Pa;rty.-Topographyon I-inch = 1 mile scale in sbeets 64 B 

and 64 C. Triangulation in advance. 
No. B4 Pany.-Traveraing and demarcation of rectangles for tbe 

Bombay Government in the area commanded by the Lloyd 
Barrage Project in Sind. 

Bencvres Detachment.-Special city-surveys in Bena~es on the 16-
and 64-inches = I mile scales in sheets 63 K Bnd 0 and a 
special survey on the 16-inches = 1 mile scale in sbeet 45 B in 
Jodhpur State. 

Bhopal Detach_t.-Settlement surveys on tbe IS·inches = I mile 
scale in Bhopal State. Triangulation for Forest Surveys in 
advance. 

AiT Swrvey T1'alleT86 Detachment.-Traversing for control of air 
surveys on 16-inches = 1 mile scale in Sitipur and Bahraich 

. Districts. .' . 
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No.1 Pa.rty 

{ 

Lt . .(}oiouel R. Foster, I.A.., to 22-3.29. 
OJJiur ineharg,.- Mr. J. C. C. LeafS, from. 23-3-29 tos.o..29. 

Ca.ptain G. H. OIm&8ton, !iI.C., LB., from 9-.5-1929. 

92. Genera.l.-The party continued surveys on the 1-inch = 1 mile 
scale in Bihar and Orissa nnd the Centrnl Provinces, in sheets 64 M and 
72 D. The field head-quarters of the party were at Daltonganj. 

Person nol.-The field strength of the party, excluding the Officer in 
charge, was 3 Class II officers, 1 Class I~ !?robationer, 13 surveyors, '}. 
computers and 5 pupil surveyors under traInIng. 

93. Area.s surveyed.-2,279 square miles of I-inch re·survey 
in sheets 64 M and 72 D in Gaya, Palamau, Shiihiibid and Haziiribagh 
districts, and in Surguja State were completed. This area includes 3 
square miles of protected forests in the Palimau district. 

1,362 square miles were triangulated in sheet 64 M in the Mirziipur 
district and in Surgujii StRtej 0. triangulated area of 273 square miles 
iu sbeet 64 MIlO was surveyed. . 

94. Field work was organized a8 follows;-
Camp (1). Mr. F. B. Kitchen (Class II), Mr. D. N. Vasudeva, B.A. 

(Class II probationer), and 6 surveyors (increased to 7 in December), 
surveyed 1,355 sqnare miles on the I-inch = I mile scale in sheets 72 
DI'!., 3, 4, 6, and 7 in Gays, Paliimau, Sbahiibiid and Hazil.ribagh districts. 
The training of 5 pupil surveyors was undertaken by this camp. 

A part of the area, usually inundated from October to Jannary, con
sisted of heavily cultivatsd flat country with innumerable bl£nds; the re
mainder, of heavily-wooded low bills interspersed with cultivation. 

Camp (S). Mr. H. T. Hughes (Class II), with 7 surveyors, (re
duced to Ii in December), surveyed 924 square miles on the 1-inch=1 mile 
scale in aheets 64 M/9, 10 and parts of 64 MIlS and 14 in Paliimau district 
and in the Surguja State. 

The greater part of the areiL comprised densely wooded low hills and 
undulating plains interrupted by villages with their indispensible patches 
of cultivation. The higher hills on the south-east, with densely wooded 
slopes, rose to an elevation of 3,700 feet. 

Malaria was prevalent in this area and added to the. difficulty of 
snrvey. Nearly every surveyor of this camp was at one time or another 
laid up with it. The forests were infested with wild animals, includinO' 
tiger, bear, leopard, bison and various kinds of deer. .. 

Camp (3). lIr. ~l. N. A. Hashmie, B.A. (Clas8 II), with one computer 
a9 recorder, trian~lated ) ,362 square miles in sheets 64 MIl, 2, 5, 6 alld 
10 in Mirziipur district and Surgujii State. 

Tbickly-forested high hills, with occasional flat tops locally known 
as pats, covered the area. Villages were scarce, and means of communica
tion difficult, paths often having to be cleared for marching. 

95. Recess duties.-Fair mapping was divided ill to two sectiolls 
~der Me.s~s. F.~. Kitc~en and H. T. H~ghes. The mapping of aU 
field work Wlth whIch was Incorporated reductions to l!-inch, from 2-inch 
a4eet. 64 M/13 Sand 64 M/14 Nand S, was completed during the year. 

~. M. N. A. ~ashmi~, aided by one computer, completed the com-
putatlons of the triangulatIon. . 
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No. I) party 

96. General-This party continued surveys on the l-inch::l mile 
scale in the Central Provinces in eheets 64 Band 64 C. The field head
quarters were again at Niigpur in order to keep in touch with" the Settle
I/Ient Commissioner, Central Provinces, the Officer in Charge of the party 
being also Assistan t Director of Surveys, Central Provinces. 

Pe'l'Bmnel.-The field strength, apart from the O.C., was 2 Class II 
(one on probation), 3 U.S.S. officers, 21 surveyors and 3 CODlputers. 

97. Areas surveyed.-3,028 square miles of I-inch survey (2,142 
square miles original and the remainder supplementary) in sheets 64 B 
and 64 C, 4,847 square miles of triangulation in sheete 64 F and 64 J, and 
48'9 linear miles of traversing in sheet 64 J. The triangulation was 
connected with the Jubbulpore Meridional and Biliispur Meridional Series 
and the traverse with the triangulation carried out by the party. 

98. Field work was organized as follows:-
Camp (l}.-Head-qullrters Balhar and later Bichhiii.-Mr. Shadi Lal 

Dube, assisted by surveyor Hakdad Khan, with 21 surveyors (including 
a Class II officer and 2 surveyors under training), completed 2,142 square 
miles of original and 886 square miles of supplementary survey in the 
Biiliighiit, Drug and Mandlii districts, and in the C. P. Feudatory States. 
The country was, for the most part, sparsely inhabited and lacking in 
communications and consisted chiefly of heavily wooded hills necessitating 
much plane-table traversing. A small portion of the area falling in 
Mandln district was open and undulating with very fair communications. 
Up to the end of Janullry, the work was much delayed by the prevalence 
of malaria, and during Mllrch and April hy lack of water. 

Camp (2).-Mr. N. D. Joshi triangulated 1,928 square miles and 
traversed 26'8 linear miles in sheet 64 J in Biliispur district and in the 
C. P. Feudatory States. Th" country consisted chiefly of undulating 
plains with detached hill-ranges, except in the north-east comer, which 
is very hilly. A bout half the area is densely wooded and communications 
are fair. 

Camp (3}.-Mr. J. R Chibbar trillngulated 1,821 square miles and 
traversed 22'llinellr miles in sheet 64 J in Biliispur district and in the 
C.P. Feudatory States. The country is hilly, densely wooded," and eon
tains very few villages. Communications are bad. 

Camp (4).-Mr. M. D. Nangia, B.A., triangulated 1,098 square miles 
in sheet 64 F in Mandlii district and in Rewah State. About half the 
area consists of heavily wooded flat-topped hills, the remainder of open 
and undulating plains interspersed with tree·clad hill-ranges. Except 
in the hills, communications are fairly good. 

99 Recess duties.-Fair mapping was divided into two sections 
under Messrs J. H. Johnson and Shadi Lal Dube. The mapping of all 
field work was completed during the year. Messrs. N. D. Joshi 
J. R Chibbar, and M. D. Nangia were responsible for the computatio~ 
of their triangulatiou and traversing. . '. 
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No. 24 Party (Sind Rectangulation) 
ojiur'" ell4r,...-LieuL.coL A. H. GW1D. I .... 

100. General.-The work consists of laying out 320-acre and 
64-acre rectangles in the British and Khairpu.r State areas· respectively. 
Field head-quarters opened at Hyderabiid (StUd) on 25th October ~928, 
and closed on 27th April 1929; the office then moved to KariichI for 
r8CeSll. . 

P6T8onneL.-The field strength, apart from the O.C., was 3 class 
II officers, and 1 U. S. S. officer, with 16 traversers, 30 reetangulators, 
and 6 levellers. 

101. Areas surveyed.---4,088 square miles of traversing and 
demarcation of corners of main rectangles (of 4. square miles) for subdivi
sion in 1929-30 to 320 and 64 acres, completing the traversing programme 
of the party; 3,244 square miles of 320-acre rectangles j and 5,100 square 
miles of tertiary levelling. . 

BonWl system. of payment.-The experimental plan of giving traver
sers and rectangulators and their squads extra pay for increased out-turn 
was found to be only partially successful this year. 

102. Field work was organized as follows:-
Camp (l).-Mr. O. N. Pushong (Class II), with 10 traversers, carried 

out the traverse and corner-laying opsrations in the British area, 2,800 
square miles. 

Camp (l-A).-Mr. T. M. C. Alexander (Class II), with 6 traversers, 
carried out similar operations in the Khairpur State, 1,288 square miles. 

Camp (II).-Mr. S. R. Gupta, B.A. (Class II), with 15 rectangulators, 
subdivided 1,616 square miles into 320-acre rectangles. 

Camp (3).-Mr. Amrit Ram (U.S.S.), with 15 rectangulators, subdivi
ded 1,628 square miles into 320-acre rectangles. 

No. 6 Le1Jelling Detacnment.-Mr. Abdul Karim, B.A. (Class II) 
levelled 196 linear miles of tie-lines. 

NOB. 7, 8 and 9 Le1Jelling Detachments under Lower Subordinate 
officers levelled a network of lines covering 5,100 square miles. 

103. Recess duties.-Mr. O. N. Pushong with 2 men completed 
the traverse computations for the past field season; Mr. S. R. Gupta 
prepared ,nU8am originals for reproduction for the Chief Engineer, Lloyd 
Barrage and Canals Construction j and Mr_ Abdul Karim completed the 
levelling computations. The miscellaneous index mapping was directly 
under the Officer in charge. 

Benares Detachment 

{
Mr .. L. William •• M.B.I.~ to 24-11).28. 

Officer" in ch4rge.- Ma.jor O. H. Tresham, from 26·10·28 to 8-5.29. 
Mr. J. O. C. Lea", from 4-5.29. 

104. General.-This detacbment, with its name changed from the 
l~t October 1.928 from Riijputii'!'a to Benare~ Detacbment, undertook special 
CIty surveys m Benams on I6-tnch and 64-lnches = 1 mile scales in sheets 
68 K and 0 and a special survey on the 16-inches = 1mile scale in sheet 45 
II in Jodhpur State. The field head-quarters were at Benares Cantonment. 
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PeTsonnel.-The field strength, excluding the Offieer in charge, waa 

one Class II officer, 2 U. S. S. officen, 34 surveyors, 2 draftsmen, 2 com
puters and 3 traversers. A pupil surveyor and a travener were dis
charged during the field season as unsuitable. 

105. Area.s Surveyed.-369 acres of HI-inch priginal survey in 
sheet 45 B in Jodhpur State. 
. 1,862 acres of 16·inch and 2,165 acres pf 64-inch original city survey 
m Bennres. 

335, snpplementary traverse statipns laid down for 64-inch, and 
1,377 traverse stations re-laid for 16-inch and 64-inch survey in Benares 
City. , 

The framework for the 6-inch survey of the Beuares Guide map 
comprising a traverse of 78 linear miles with 429 stations was laid down. 

106. Field work was organized as folIows:-
Oamp (l).-Mr: H. H. P. Butterfield (Class II), with 17 surveyors 

(increased to 20 in March); surveyed 1,164 acres on the 16-inch, and 1,09'7 
acres on the 64-inches = 1 .mile scale in Banares City. The 64-inch area 
covering for the most part the heurt of the city WaS very 'congested and 
difficult to, survey. 

Oamp(B),-Mr. J. M. Mukerjee (U. S. S.), with 19 surveyors 
(decreased to 16 in March), surveyed 0,93 acres on the. 16-inch, and 
1,068 "cres on the 64-inches = 1 mile scale in Bonares City. 
. Oamp (3).-Mr. D. S. Gandhi (U. S. S.) with 2 computers and 
3 traversers laid down 429 traverse stations for the 6-inch 8urvey' of the 
Benares Guide Mnp, 335 supplementary traverse stations for the 64·inch 
survey of Benares 'City, and relaid 1,3n traverse stntions in the 'area of 
Benares covered by the lo-and 64-inch surveys. 

Surveyor Twa Ram, whose work was situated at a great distance 
from the main area of the detachment, surveyed 3GiI acres on the 16-
inches = 1 mile seale in sheet 45 B. Contours were shown at intervals of 
two feet. 

107. Recess duties.-Fair mapping was divided into three sec
tions under Messrs. Butterfield, Alexander and Mukerjee. The mapping 
of all field work was completed during the year. 

Mr. D. S. Gandhi completed the computations of traversing for the 
Benares Guide Map. 

Bhopal Survey Detachment 
O/fleer in charg,,-Bai Sahib Obllni Lal Kapur. 

108. Genera.l.-The detachment continued work on mnpping On 
the 16-inches = 1 mile scale and on the preparation of m1£jhmiliB on the 
I-inch = 1 mile scale in sheets 54 Land 55 E. 

Triangulation and boundary traverse for tbe survey on the 2-inches 
= 1 mile scale of all forest blocks in the state covering approximately 
1,400 square miles were undertaken in advance. .The detail survey of 
this area and a survey of Bhopal City of approXlmntely 800 acres on 
64-inches = 1 mile scnIe "1'e to be commeneed next field ~eason. 

By arrangement with the Revenue Member, the detachment 11'88 

inspected by the Directo1', Central Circle, once during the field sesson. 
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Air Survey Traverse Detachment 
OJ/icer in charg,,-Mr. Ram Na.m,.n Hastir. 

109. General-This detachment was formed in November 192& 
for the air survey by the Indisn Air Survey and Transport Limited for 
16.inch settlement surveys in the Sitiipur, Bahraich and Fyzibid districts 
in the United Provinces in sheets 62 H, 63 A, E, F, 1, J and N. The 
field head-quarters were at Sitipur. 
. Pe-rso1tnel.-The field strength, apart from the Officer in charge, 
was 1 U. S. S. Officer, 16 traversers and 7 computers, and one draftsman. 

(}u;tturn.-3,796 linear miles of traversing in sheets 62 H, 63 A, E, 
and I in the Sltipur and Bahraich districts were completed. 

110. Field work was organized IlS follows:-
Oamp (l).-Head-quarters Sitiipur. Mr. R. N. Hastir, with 

& traversers, completed 1,79& linear miles of traversing in the Sitipur 
diatrict. 

'Camp (S).-Head-quarters Bahraich. Mr. Jagan Nath, with 8 
traversers, completed 1,998 linear miles of traversing in the Sitipur and 
Bahraich districts. 

The country consists partly of open cultivation interspersed with 
numerous villages and mango groves, and partly of broken ground 
covered with high grass, scrnb and sand-hills along the banks of the 
Gumt!, Gogri and Sariyin rivers. 

Ill. Recess dutieB,-Computlltions under Messrs. Hastir and 
Jagan Nath were completed during the year j and photographs of the 
remainder of the area to be completed next season were examined and 
docketed. 
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VII.-SURVEY REPORTS, SOUTHERN CIRCLE 

{

Lt.-Col L. G_ C"",tbwait, I.A_, up to 28-10-28_ 
DIRECi'OR:- Major R. S. Wauchop •. O.B.E., I.A., (oHlclating from 2f-IO-tS to 

1f-1l-2S). 
Colonel C. H. Btowne, c.lI.G., D.1.0 .. LB., from 15·11·2~. 

112. Summary.-The units administered by the Southern Oirele 
were Nos. 6, 7 and 8 Parties and No.4 Drawing Office. 
"" 113. Traiming.-l0 pupilsurveyors nnd 2 pupil draftsmen were 

entertained during recess and attached to parties and No. 4 Drawing 
Office. 

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

115. 2'M ./Ula work of parties, of which the ouUum on the 
normal l-inch == 1 mile scale was 14,008 square miles covering 58 sheets, 
was as follows:-

No.6 PaTty.-Topography in sheet 56 J, N, 65 G and 66 E on the 
scale of I-inch== 1 mile, forest surveys on the 2-inches== 1 mile 
ecale in sheet 65 G and 12-inches == I mile and larger seales of 
archeological survey of Mandu Fort and revision of the 
16-inches == 1 mile map 'of Bangalore Civil and Military Station. 

No.7 PaTty.-Topography on the scale of I-inch ... 1 mile in sheets 
48 N, 48 0 and 57 B. C. I6-inches= 1 mile surveys of estates 
in sheet 48 O. 

No. 8 PMty.-Topography on the scale of 1 inch = I mile in 
sheets 58 J and N. "S·inches == I mile survey for Ouide MaPI 
in sheets 58 J, K, N. Survey of estates in sheets 58 A, B, C, 
and G on scales of 16-inches == I mile and l-inch == 40 feet. 

116. Sale of MapB.-The sale of maps progre8B88 very satis
factorily, the amount realized during the year being Rs. 9,660; mounting 
charges totalled Re. 2,21S. 

No.6 Party 
Offictr in chargt.-Ma.;Or B. S. WlIouohope, 0 .... " I.A. 

117. General.-The party opened its field headquarters office at 
Secunderabiid on the 10th December 1928 and continued topographical 
surveys in Hyderabiid State and Madras. . 

PeTsonnel.-The field strength of the party was 1 Class I, 2 Cla88 II, 
4 Upper Subordinate and 44 Lower Subordinate Officers, Bnd 1 Cla8B II 
Probationer. . " 

118. Areas 8urveyed.-A total area of 4,874 square miles wal 
surveyed as follows:-

4,245 square miles original and 235 square miles supplementary survey 
on the I-inch == I mile scale in sheets 56 J, 56 N, 65 G and 66 E and 394 
square miles on the 2-inches-I mile scale in sheet 65 O. 
. Archeological surveys of MAndu Fort and groups of Buddhilt cavee 

in Western India on twelve-inch and larger eeales have been dODe and 
the party also carried out revision of the sixteen·inch map of Bangalore 
Civil and Military Station and traverse work preliminary to revision of 
Hyderibiid City Inrve1." 
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119. Field work was organized 88 follows:-
. Topographical Swrveys. Oamp (1), under Mr. E. N. Natesan, B.A., 

(Class II), asaisted by Mr. J. A. Cabral (U. S. S.) and a staff of 18 surveyors 
and aCI88s II probationer completed 1,875 square miles· on the l
inch = 1 mile scale, and 394 square miles OU the 2-inches = 1 mile scale for 
the Madras Forest Department. The disputed boundary between the 
Maharaja of Pithapuram and the adjoining zamindir was settled by 
arbitration, the Officer iu charge of this camp being the arbitrator. 

The country consisted of low-lying cultivated fiat country with 
second-class forest-land and palmyras in the south rising to densely covered 
jungle-clad bills in the north. This area is very unhealthy and sparsely 
populated and great tact was required in dealing with the local inhabi
tants of the Agency Tracts, which are backward areas under special 
administration. 

Oamp (11), nnder Mr. C. P. E. Davenport (Class II), aNsisted by 
Mr. Muhammad Abdul Azim, I.D.S.M., (U. S. S.), and a staff of II! sur
veyors eOlDpleted 2,542 square miles original survey on the I-inch = 1 
mile seale. The eountry varied from open cultivated plains to undUlating 
hills thickly eovered with jungle. This camp closed early in April and pro
ceeded to Bangalore forming an advance section for the preparation of 
blue prints and mosaics. In this way drawing was well in hand and the 
first sheets were ready for the drawing office by the beginning of July. 

Uamp (3), consisting of 1 Upper Subordinate Officer and 4 sur
veyors directly under the supervision of the Officer in charge of the 
party, carried out 3,250 square miles of triangulation in sheets 65 F, J and 
K; and traverse work for forest surveys in sheet 65 G and in 66 E and A, 
tor plane-table works and completed 63 square miles on the I-inch = 1 
mile seale in 66E/1. As in the previ,lUs year some difficulties und dis
crepancies have arisen regarding the position of trijunction points, Ilnta 
of which were given by the Madras Revenue Survey. 

Triangu.lation.-An area of 8,250 square miles was triangulated by 
surveyors Mohkam Chand, A. Shamanna and A. Narasingha Rao in part 

. of the Agen~.y Trl",ts of Madras r .. ]]jng in the Godiivari and Vizagapatam 
districts. The triangulation in sheets 65 F, J and K has been eonnected 
with the geodetic sories Nos. 43, 46 and 58. The eountry is very moun
tainous with thick jungle, and head-loads are the only means of transport 
in a large part of the country. Provisions are not av"ilable locally and 
had to be brought from towns some distance away. 

Traversillg.-Messrs. K. B. Mutha.nna alld Muzaffar Husain (U. S. S.) 
and surveyor Mohkam Chand eompleted 55 linear miles of theodolite 
traverse covering an area of 97 square miles in sheet 65 G. 

Special 81£Mlel/s.-Surveyors Dhonrli Masku Banker and Bal Kishan 
Lal carried out the survey of Buddhist caves in Western India and Mintlu 
Fort OD 12-inches = 1 mile anil larger scales. 

120. Recess duties.-Fair drawing was organized in 3 sections 
under Messrs. ~atesan and Davenport and the Officer in charge of the 
party. The fall' mapping of 19 one-inch, 4 half-inch and 13 two-inch 
sheets were completed. 4 special sheets of various Buddhist cav" areas 
were also drawn and submitted. Surveyor Narasinga Rao and 2 com
putsrs completed the computations of the triangulation. 
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121. Map sales.-. A fairly large business was done during the 
year both with the military authorities and official departments of 
Hyderibad State. Efforts .to increase the sales to private individnals 
were successful. Camp officers had interviews with local officials in East 
Godavari District in Madras to popularize theuse of maps. 

No.7 Party 
Officer in cMt'ge.-Captaia G. W. Gemmell, I ..... 

122. General.-With field headquarters at Shimoga in the district 
of that name the party continued the I-inch topographical survey of 
Madras and Mysore State, completing between 25th November 1928 and 
30th April 1929 4,919 square miles of original and supplementary survey, 
1,106 acres (on payment) of private estates on 16-inches= 1 mile acaIe, 
and 4,014 squa!e miles of supplementary triangulation. 

Pers<m'llel.-Field strength was one CI88s I and three Class II 
officers, one probationer Class II, 4 Upper Subordinate Service and 23 
Lower Subordinllte Service officers, and 7 pupils. This establishment 
remained unaltered during the recess except for the retirement of 
Mr. Abdul Ghafur on lst Septemher 1929 aud the transfer of one surveyor 
to the Drawing Office. 

123. Field work.-For the survey of the 17 one-inch sheets in 
480, Nand 57 B, C, totalling 4,919 square miles, the party W08 organized 
in 3 Camps as follows:-

OIJl1"P (1), Mr. Pilcher (Class II), one Classn probationer, 1 U. S. S. 
officer, 8 surveyors; 1,443 square miles in 48 Nand O. 

Oamp (B), Mr. Mandanna, a second U. S. S. officer, and 10 8ur· 
veyors; 1,456 square miles in 48 Nand 0, 57 Band C. 

Camp (3), Mr. Haribara Iyer (ClaR. II), 11 surveyors; 2,020 square 
miles in 57 B and C. 

One surveyor was eug-aged on the estate survey. in Kndur District 
throughout the season. 

Mr. Murthy (Class II) and Mr. Mohubat Ali (U. s. S.), joined later 
by Mr •. Ponnappa (U. S. S.) from Camp I, were employed on supple. 
mentary triangulation in 48 M, Nand J between 21st November 1928 
and 25th May 1929, in preparation for next yenr's I·inch topogra· 
phical programme. 

The country surveyed for the most part consisted of open undulat· 
ing plateau, averaging under 3,000 feet elevation, with sparsely wooded 
rocky ranges rising in the northern portion of Kadur District to 6,000 
feet. Densely wooded plateau and ranges of an average elevation of 
3,000 feet were met in the N. W. portion of Kadiir and in parts of 
Shimoga District known as the Malniid. The Malniid districts are mala· 
rious and unhealthy for three months after the monsoon. 

124. Miscellane01£8.-Weather conditions remained generally fa
vourable throughout the field season. Towards the end of April heavy un· 
expected showers commenced which hampered both surveyors and trilingo' 
Iators. In the field the health of the pllrty was very good, but on return 
to recess several surveyors who had been working in the Malnild had 
severe attacks of fever. There w.... one casualty among menials, one 
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khaliisi dying from pneumonia in Haveri. Several cases of hook-worm 
amonO' khaliisis were reported from this locality. AlI khaliisis recruited 
were ~edically examined prior to recruitment. 

126. Recess duties.-Mapping 9f the 11 one-inch and 3 half-inch 
sheets snd four estste maps was completed by three drawing sections 
under Messrs. F. 0. Pilcher, N. S. Harihara Iyer and K. G. MandannlL. A 
section under Mr. Murthi computed the supplementary triangulation 
carried out by the party during the field season. 

No.8 Party 

0'" ."_ {Mr. S. FieldiDlr from 1.10·88 to 20 .. ·29. 
;p'ICer In r,_rge.- Major O. H. Treabam. from 21-& .. 29. 

126. GeneraL-The party continued normal topographical sur
veys on the I-inch = 1 mile seale in the Madura, Riimniid, South Arcot 
Tanjore and Trichinopoly districts, Pudukkottai State and French terri
tory of Pondicherry ILnd in addition undertook the following:-

Special estate surveys on the I6-inches = I mile seale in the·Coim
hatore, Malabar and Nl1giri districts and l'ravancore State. 

Surveys for guide maps On thA 8·inches = I mile scale of Kumba
konam, Madura, Tanjore and Trichinopoly. 

A boundary survey of military land On the scale of I2-inches = 
1 mile at PodOJliir in the Coimbatore district. 

A survey on the scale of I-inch = 40 feet of the Cowdrey estate 
at Ootacamund. 

Survey au the l·inch = 1 mile scale of a new railway line in the 
Riimnlid and Trichinopoly districts. 

In addition, points were fixed and distances measured for range 
testing at Trichinopoly, where field headquarters were situated. 

PerBonnel.-The field strength, apart from the Officer in charge, was 
3 Class II officers, 3 Upper Subordinate Service officers and 53 survey
ors, etc. 

12'7. Areas surveyed.-Original topographical survey 1,288 
square miles on I-inch = 1 mile scale. 

Supplementary topographical survey 3,326 square miles On I-inch = 
1 mile scale. . 

Supplementary guide map survey 77 square miles on 3-inches= 
1 mile scale. . 

Revision guide map survey 28 square miles on 8-inches = I mile scale . 
. 16·inch original estate survey, 22,188 acres. 

12·iDch original boundary survey, 250 acres. 
One-inch to 40 feet estate survey, 14 acres. 
One-inch railway survey, 81 mile8. 
Triangulation, 918 square miles. 
Traversing, 8,495 square miles. 
128. Field work was organized as follows :-
Oamp (l).-Mr. B. T. Wyatt (Clas8 II) with 13 surveyors triangula

ted 24,102 acres and surveyed 22,188 acres of tea estates on the 16-
inches = I mile scale in the Coimbatore, Malabar ond Nl1gh'i districts and 
Travaocore State. 
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Camp (IJ).-Mr. M. S. Ganesa Aiyar (Class II) with 11 surveyors 
completed 256 square miles of original and 1,371 square miles of supple. 
mentary survey on the I-inch scale and 27 square miles of supplementary 
survey on the 3-inch 8C8le. . 

Camp (9).-Mr. S. R. Kelkar (Class 11) with 9 surveyors completed 
211 square miles of original and 1,263 square miles of supplementary 
survey on the I-inch scale. 

Camp (4).-Mr. P. S. Vengusvami (U. S. S.) with 9 surveyors com
pleted 816 square miles of original and 6911 square miles of supplementary 
survey on the I-inch scale, also 31 linear miles of railway survey on the 
same scale. 

Camp (5).-Mr. Ssiyid Budhan (U. 8. S.) with 2 surveyors com· 
pleted 40 square miles of triangulation, 50 square miles of supplementary 
and 23 square miles of revision survey ou the 3-inch scale, also 250 acres 
of boundary survey on the.12-inch scale and 56 linear miles of railway 
survey on the I-inch scale. 

TrianguJation and tra'IJtrsing.-Mr. H. Narasimhamurthi Rao 
(U. S. S.) with 5 traversers completed 3,495 square miles of traversing 
and 840 square miles of triangulation, he also traversed and surveyed the 
Cowdrey estate consisting of 14 acres in the Nllgiris on a scale of I-inch 
=40 feet. 

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

The health of the party was not good, several surveyors and khaldsis 
suffering from malaria and 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 i-inch sheete, 58 J/NW. and J/SW., was undertaken. Mr. H. 
Naraaimhamurthi Rao was in charge of the computing and compiling 
section which completed the computations of all triangulation aud 
traversing done during the field season aud prepared the plane table 
sections required for the coming winter. 
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{
Colonel A. A. McHarg, DAO., 8.E., up to 2-2-29. 

DIRECTOR:- Lt •• Colonei J. D. Campbell, D.B.O., a.E., from 3-2-29. 

131. Summary.-The units administered by the Eastern Circle 
were Nos. 4 9 and 12 Parties, and No.5 Drawing Office. 

The Director Eastern Circle also acts as Director of Surveys, 
A88am under the iocal government. This entails the admini8tration of 
the As:.am TraverBe Party, the Assam Drawing and Reprod'UCing Office8 
at Shillon" and the Assam Survey School at Jhiilukbari. 

In addition a8 technical adviser to the Governments of Bengal and 
Bihar and Oriss~, the Director, Eastern Circle, visited the Bengal Survey 
School at Main.mati nearComilla, the Bihiir and Orissa Drawing Office 
at Gulziirbiigh (Patna) and the Assam Survey School at Jhiilukbiiri 
(Gauhiti). Whilst at Putne,. he conferred with th~ Chief Engine~r, 
Irrigation Department regardIn~ surveys o.n· the OrIssa Coast and w~th 
the Director of Land Records, BIhar and OrIssa. He also conferred WIth 
the Government of Bengal regarding the MaIda Air Survey and visited 
the offices of the Air Survey Company in Calcutta. 

132. The /idd WO'1"k of parties covered 53 one-inch. sheets partly 
or wholly surveyed, a8 follow8: - . 

No . .6. Party.-Topography 3,888 8qnaremiles on the i-inch = I 
mile seale in sheet 72 Hand 73 E. . 

No.9 Party.-Topography 3,962 square miles on the I-inch == 1 
mile scale in sheets 78 J, K, L, P and 74 I. 

No. is Parly.-'l'opognlphy 4,934 square miles on the I-inch 
and t-inch= I mile scales in sheets 78 E, F, G, 1, J and. K. 

Training.-Most of the pupils attached for training to parties in 
the field, appear to be promising and likely to become useful surveyors. 
Only two pupils were discbarged during the year. 

133. AiT Swrvey of MaZda distTict.-The maps produced during 
the year by the Air Survey Company, did not prove entirely 'satis
factory and unexpected technical difficulties arose both as regards compi
lation and as regards their suitability for settlement purposes. The result 
of thie has been that the original contract was not completed. 

In order to ensure accuracy, it has been found necessary to rectify 
each photo by the aid of traverse points along its edges. The difficulties 
from the settlement point of view have also, it is hoped, been surmounted 
and ail maps produced by the new method have proved quite accurate and 
satisfactory when tested in the field . 

. The. Bengal Government, in spite of the initialset-baek, was willing 
to give 81r-survey a further trIal and it is hoped that the result of final 
experiments on a large scale will lead to a new contract being entered in
to for the rest of the work in the Maida distriet and to air survey being 
adopted for settlement work in other districts. 

NO.4 Party 
OJic",. in chclrg,._A1&jor F. B. Scott. I.A.. 

134. G~nera.l.:-Supplementary survey' on the I-inch = I mile 
B~e was earned out In sheets 72 Hand 73 E, in Bihar and Orissa. 
Field headquarters were at Haziiribigh. 
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Pe7'Bonnet.-The field strength of the party was a Class II officers 
3 Upper Subordinate Service officers Ilnd about 33 Lower Subordinates. 

135. Areas surveyed.-
I-inch supplementary survey a,S3S-square miles. 

Triangulatitm -1,113 square miles. 
TratVt'R'sVng.-2,360 square miles. 
LetlelUng.-lS0 square miles. 
136. Field work was organized as follows:-
Camp (1).-Mr. S. F. Norman (Class II) assisted by Mr. Abdul Aziz 

Khan (U. S. S.) with 5 surveyors and 6 pupils carried out supplementary 
survey on the I-inch = 1 mile scale of 1,084 square miles in the open 
cultivated plains of Gaya 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 Kodarmi. 

Oamp (n-Mr. H. H. Creed (Class II) with 10 surveyors carried 
out supplementary survey on the l-ineh = 1 mile scale of 1,39S square 
miles on the Chota Nigpur plateau, comprising wooded hills and plains 
and &reo.s of open cultivation. The Bokiro coalfield falls in the area. 

Oamp (3).-Mr. A. C. Maulick (U. S. S.) with 8 surveyors carried 
out supplementary survey on the 1-inch=1 mile scale of 1,356 square 
miles in the open cultivated plains of Gayi district and on the Chota 
Nagpur plateau. All wooded areas are being steadily denuded and wild 
life destroyed, though some attempt is now being made to preserve both. 
" T'I'afJ87'8e camp.~Mr. N. C. Roy (U. S. S.) with 4 traversers carried 
ont traversing in the Biinkari, Blrbhiim and Hurdwan districts of Bengal, 
consisting of fiat cultivated ground with patches of jungle. 

Triangulatitm.-Mr. A. R. Quraishi, B.A., (Cla88 II) and Mr." N. C. 
Roy were employed on triangulation, the former on the Choti Niigpur 
scarp and the latter in Bankurii district of Bengal. . 

[,efJelUng.-Mr. A. R. Quraishi, B.A., (Class II) carried out 63 linear 
miles of levelling in the plains of O\1ya district. 

137. FO'I'est 8'U-rVeY8.-·The I-inch survey included supplementary 
survey on the l-inch=l mile scale of 18 square miles in the Kodarmii 
reserved forest and the Kodarmii, Part!lngo, Birjamu and Pathaldiha 
protected forests of the Hazilribiigh forest division. 

138. Reoess duties.-The rair-mapping, consisting of 15 one
ineh sheets, was divided into three sections under Messrs. Norman, Creed 
and Maulick and was completed before the end of recess. 

Triangulation and traverse computations were completed by a section 
under Mr. N. C. Roy. 

No.9 party 
0
... • h {Mr. P. A. T. K ••• y ........ to 27-10-28. 
:J/.cer 171 0 4,.g,.- Mr. V. W. Morton, from 28-10-28. 

139. General.-The following programme was carried out:
Original survey on the I-inch = 1 mile scale in sheete '13 K, Land P and 
'14 I and survey ola portion of re-alignment of Cbaibiisa Ghiit8lla road in 
sheet" 73 J, in Bihar Bnd Orissa. Field headquarters were at Cuttack. 

P87'8onnel.-The average field strength of the party was 2 Class 
II officers, 1 Class II officer (on probation), 5 Upper Snbordinate Service 
office1'll and 40 Lower Subordinates. 
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140. Areas surveyed.-One-inch original stn'Vey 3,962 squar. 
miles. 

Triantgulation.-4,147 square miles. 
Pra".,.sing.-l,398 square miles. 
141. Field work was organized as folJows:-
Camp (1 ).-Mr. John McCraken, X.B.E., (Class II), with 0l!e Clas! 

II probationer, one instructor, 11 surveyors and 4 pupils, earned out 
original surveys on the one·ineh= 1 mile scale of 1,668 square miles in the 
Balasore and Cuttack districts and Dhenkaniil and Keonjhar FeUdatory 
States of Orissa. 

The country surveyed comprises partly broken hilly regions covered 
with Biil forest and partly arahle areas of rice.land, intersected by 
the Brahmanl, Baitaranl, Kharsua and Salandl rivers, from which 
navigable canals and numerous minor canals emanate. The greater part 
of this latter area is liable to floods. 

Camp (.!1).-Mr. Bhupendra Nath Saha, M.SC., (Class II), with 11 
surveyors carried out original survey on the l·inch = 1 mile scale of 1,273 
square miles in the Cuttack and Purl districts, consisting, in the coastal 
area, partly of a marshy 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 arable areas of rice·land in the Mabanadi delta. 
These areas are intersected by an elaborate system of canals, the chief of 
which are the Miiehgaon, Tiildanda, Kendrapiira and Gobri canals. 

Camp (8).-Mr. Rohini Kumar Talapatra, B.A., (U. S. S.), with 7 
9urveyors and one pupil, carried out original surveys on the I·inch = 1 
mile scale of 1,021 square miles in the Balasore and Cuttack districts. 
The area was mainly a coastal strip, whose swamps, dense jungle and 
noxious climate resemble the same features in the Sundarbans. It is 
intersected by innumerable tidal creeks and streams, which rendered 
the survey difficult. The traot is low lying and remains under water 
for about eix months in the year. Air·photographs of a strip from 
three to five miles wide along the Bea coast, reduced to the seale of 
the survey, greatly facilitated the survey of the swampy mangrove areas. 

Triangulation.-Messrs. Satish Chandra Mukerjee, Muhammad 
Siddik, Hiranya Kumar Kar and NirmaI. Chandra Sen (U. S. S.), 
triangulnted in the Cuttack and Purl districts of Bihar and Orissa, 
Ganjam diAtrict of Madres, and in Feudatory States of Orissa. The areas 
consists for the most part of a succession of dense jungle·clad ranges, 
with nnrrow valleys containing scnttered patches of terraced riee, 
cultivation, the whole being dl"~ined by the Brahman! and Mahanadl 
rivers. A low range of bare isoJnted hills tUnnin'" in a south· weRt 
direction towards the Chilka Lake fills t.he rest of the ~rea. 

Tra1l67'sing:-Traversing for one·inch survey was carried out in the 
alluvial plains forming the south-western portion of the Mahiinadi delta. 
The computations were done pari passu by two computers at field 
headquarters. 

Fm'ut B'lLrveY8.-No Government reserved forests fall within the 
sphere of survey operations. 

. City B'lLrveys.--One surveyor was attached to the Map Publication 
Office for employment On the revision of the six·inch Guide Mnp of 

• Calcutta and Howrah. 
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. 142. Reoess duties.-The fair mapping, consisting of 17 one. 
inch sheet. was divided into 2 sections UDder Messrs J. McCraken, BlId 
Bhupendra Nath Saha, assisted by 3 Upper Subordinate Service officers, 
and was completed during recess. 

• The computing of the triangulation WIlS completed by Mr. Satish 
Chandra Mukerjee (U. S. S.) assisted by Mr. Muhammad Siddik (U. S. S.) 
and 5 computers. 

No. 12 Party 

O.Jicer in charge.-Major H. It. O. Men.do, I.A.. 

143. General.-The following programme was cl1lTied out:
Ori~rinl\l survey on the !-inch=1 mile and l-inch=1 mile scales in sheets 
78 E, F, I, J and K in Assam, Bengal and Bhutan; supplementnry survey 
on the l-inch=1 mile scale in sheet-s 78 F, G and Kin Assllm and Bengal; 
triangulation and traverse in sheets 72 M, 78 A, B and F nnd 83 H. 

Field headquaters were at J alpaigun. 
The old mnps superseded by the above supplementary survey were 

based on cadastral surveys 15 years old and on forest surveys 35 years 
old. The maps of the rest of the area, ucluding BhutAn, were from 55 
to' 70 years old. The Bhutin area had never been surveyed before. 

P6'I'8onnel.-The field strength of the party was a Class II officers 
(including one probationer), 2 Upper Snbordinate Service officers and 
about 45 Lower Subordinates. 

144. Axea.s surveyed.-
. Half-inch original survey 1,839 square miles. 
One-inch original survey 54'T squllre miles. 
One-inch supplementary survey 2,548 square miles. 

Triamgulation.-3,500 square miles. 
lIraversing.-2,100 square miles. 
145. Field work was organized o.s follows:-
Oa,mp (1).-Mr. E. M. Kenny ( CJass II) with 11 surveyors; curried 

out original and supplementary surveys on the ~.inch=1 mile and 
1-inch=1 mile seales of 1,549 square miles in the Goalpira distrid of 
Assam, JaJpaiguri district o.nd Cooch Behar State of Bengal, and Bhutin. 

The Bhutanese Durbar very kindly permitted Ollr surveyors to cross 
the frontier, and this resulted in the survey of 790 square miles of previ
onsly nnexplored conntry. 

The urell falling in the plains, surveyed by this camp, comprises the 
Bengal DrUirs, ceded by Bhutan after the Bhutin war of 1864, consisting 
entirely of Government forests and tell·gardens. Like the neighhouring 
Bhutan foot-hills, it is inhabited mostly by Gurkhas, except around Bun, 
which is the only Bhutanese colony in British India. 

The Himalayan foot-hills in Bhutan Ilre extremely rugged, and rise 
from 500 feet above sea-level at the frontier to over 13,000 feet in less 
than 15 miles. 

The whole COUDtry teems with game. 
Oa,mp (9).·-Mr. R. C. Hanson (Class II) with 10 surveyors carried 

out original and supplementary snrveys on the ~-inch -I mile and 
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l-ineh=l mile scales of 2,160 square miles in the Garo Hills,. Khii~i a!ld 
Jaintiii Hills, and Sylhet districts of Assam, and the Mymensmgh dIstrIct 
of Bengal. 

The northern edge of this camp's area is the main range of the Garo • 
Hills, 4,000 feet in height. South of these hi11s, 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. 

Oonnp (3).-Mr. Moti Lal Roy with 10 sul'\'eyors carried out original 
and supplementary surveys on the l-inch=l mile seale of 1,225 square 
miles in the Jalpaignri and Rangpur districts and Cooch Behar State of 
Bengal, and the Goilpira district of Assam. 

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

tion in Bhutan with three G. T. stations in the Cooch Behar plains, 40 
miles distant, was completed in the plains by Mr. S. C. Chatterjee and 
surveyor Pemtenduk, and in Bhutan by surveyor Hari Datta. The ser
vices of Pemtendnk were lent by the Bhutanese I>wrbOlr. 

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

Surveyors Hari Datta and Pemtendnk afterwards triangulated por
tions of Sikkim, Bhutan, and Darjeeling district of Bengal. Mr. Chattetjee 
triangulated in Manipur State, Lushai Hille and Cichar districts of Assam 
and the Chin Hills district of Burma. 

1'r_Bing.-Four traversers completed nearly one year's detail sur
vey programme area (including forest surveys) in the Darjeeling, Dinajpur 
and Jalpaiguri districts of Bengal and the Purnea district of Biliiir. 

Forest BWMJeY8.-55 square miles of new 4-inch forest survey in 
the Jalpsiguri district had to be postponed, as the Bengal Government 
was unable to guarantee payment. 

The j-inch and I-inch survey included 231 square miles of reserved 
forests in the Goiilpiira and Giro Hills districts of Assam and the 
Jalpaiguri district of Bengal. 

MisceUane01/.8.-Health was fair, except in the low-lying Mymensingh 
area. 

One surveyor died of dysentery, one khalasi of cholera and eight 
khalasis of malaria. 

146 •. Recess duties,-:F~ir-m~pping, consisting of 13 one-inch 
and 3 half-Inch sheets, was dIVIded mto three sections under Messrs. 
Kenny, Hanson, and Moti Lal Roy, and was completed before the 
end of reee88. 

Mr. Ch .. tte~jee wa~ in charge of the Computing Section, and 
completed the trtangulahon and traverse compntations. . 
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tX.-SURVEY REPORTS, BURMA CIRCLE 

DIRECTOR' {Colonel E. T. Rich. C.I.E .• R.E .• up to 13-5-20_ 
.- Lt,-Colonel H. T. llorshend, D.B.a., n.E., from 14·6·29. 

147. Sl1mmary.-The units administered by tbe Burma Circle 
were Nos_ 10, 11- and 21 Parties and No. i Drawing Office. 

148. Training_-'fwenty pupil surveyors were under training in 
the Circle, of whom two were discharged as unlikely to become efficient 
surveyol'.8. Iu addition 9 pupils were enlisted during recess and were 
attached to No. 7 Drawing Office for preliminary instruction in 
drawing_ . 

149. The field wor" of parties \fas as foJlows:-
No_ 10 Party_-Topogr .. phy on i-inch = 1 mile, I-inch = 1 mile 

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

No_ 11 Party.-Topography on I-inch = 1 mile, ll-inches = 1 
mile, 2-inches = 1 mile and 4-inches = 1 mile seales in sheets 
85 P, 94 C &D. 

No. fdl Party.-Survey of reserved forests on 4--inches ~ 1 mile 
scale in two Forest Divisions of the Northern Forest Cirele. 

150., Maymyo Guide Map.-A guide map to Maymyo, on the 

20 ~OO scale was compiled in No.7 Drawing Office frOlD surveys on the , 
4-iuches = I mile scale and was submitted for publication in May. 

No. 10 Party 

- {)Ir. D. K. Rennick. U.B.R., to A-10-28. 
OJlkerr in c#t4rge:- l\fa.jor T. M. !,t. Penney, R,I

I 
from 9.10·28 008-3·29. 

Captain G. F. Heaney, B.E., rom 9·3·29. 

151. Genera.l.-The party carried out topographical surveys on 
. the I-inch = IlDile seale in the Arakan Vomas in sheet 85 J, and completed 

a special survey on the 4-inches = 1 mile scnle for the P_ W.D. in connec
tion with a drainage project in sheets 85 N nnd O. 

Topographical sUrVeys were also carried out on the i-inch = 1 mile 
scale in conjunction with expeditions in 83 Nand 92 F_ 

The field headqnarters of the party opened at Rangoon on 6th 
November 1928. 

152. Personllel_-The field streugth of the party comprised 3 
Class II, 5 Upper Subordinate anrl 31 Lower Subordinate Officers.-

153_. Areas surveyed.-The party surveyed II total area of 
2,843 square miles in the Sandoway, Henzada, Prome, Tharrawaddy aud 
Thllyetmyo districts in sheets 85 J; N aud 0, and of 1,643 square milee 
in tribal territory. 

The area comprised 1,543 square miles of originnl I-iuch survey, 
2,520 square miles of supplementary I-inch survey, and 323 square miles 
of original 4-inch survey for the P. W_ D. 246 linear miles of 8ecou
aary levelling and 1,360 linear miles of tertiary levelling were carried 
ont by the Levelling Detachment in connection with the last 8urvey. -
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154. Field work was organized asloHows;-
Camp (1) lIIlder Mr. D. K. Rennick, carried out the supplementary 

survey of 1,140 square miles on the I-inch = 1 mile scale. . 
Camp (1/) Under Mr. G. A. Norman, carried out supplementary 

survey of 1,126 square miles on the I-inch = 1 mile Bcale. 
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 
and 'far hetween, and communication and supplies presented considerable 
problema. Towards the end of tbe season shortage of water added. to 
the difficulties of the surveyors. The positions of the only two posSIble 
places for headquarters for camps, and the difficulty of crossing the 
Yomas, except by one route, made it necessary to allot to each camp an 
area covering a degree from north to south. This arrangement involved 
long and arduous marches for camp officers inspecting their surveyors, 
and made frequent inspections impossible. 

Camp (3) under Mr. l!'. E. R. Calvert carried out supplementary 
survey of 254 square miles of I-inch survey near the Myanaung Plain. 

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

Surveyors Amar Singh and Narayan Singh carried out original 
survey on the l-incb = 1 mile scale of 914 square miles in sheet 83 N. 
As these surveyors were accompanying an expedition where fixings could 
only be made along the line of march and only a very limited time -was 
allowed at each fixing, both worked from the snme fixings, dividing the 
country between them and thus halving the time that would have heen 
taken by one surveyor working alone. 

155. Speoial SUTveys.·-Camp (3) under Mr. F. E. R. Calvert 
carried out a 4·inch original survey of 323 square miles in the vicinity 
of Myanaung. The object of this survey was to produce a map which 
would show accurate ground heights at close intervals o\·er the whole 
area. To effect this, lines of pegs at intervals of 1,250 feet by 750 feet, 
were fixed by the surveyors during the course of their work. The level
ling detachment afterwards went over the area and fixed .the ground 
beight of each of these pegs, and this value is given on the finiHhed 
sheet. Surveyors showed the shape of any small irregularities in the 
surface of the ground by form lines; and with the assistance of these, 
and hy interpolating between fixed heights, contours at one-foot interval 
were drawn during recess. With the exception of a range of hills about 
six miles long and rising about a hundred feet above the surrounding 
country, the area consisted of lewl plain, cultivated for the most part, 
with numerous villages and con tnining large shallow depressions liable 
to Bood. These depressions were generally filled with thick grass 
through which surveyors had to cut their way in order to layout 
~eir lines of pegs. The necessity for cutting these lines at frequent 
intervals greatly reduced the rate of outtw:n for the detailed survey . 
. Latar while· levelling was in progress, a pupil surveyor, with the 
llianetable seotion of the area., was attached to each levelling squad to 
locu~e pegs. 
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156. Miseella'lleO'US.-Man-eoting tigel"ll are numerous ou the wes
tern slopes of the Yomas, especially in the vicinity of the Padaung. 
Taungup road, and about February become particularly bold_ Two 
coolies in Camp (1) were killed by them. On the first oeeaaion the tigw 
carried off a cooly from tbe middle of " cnmp of about 40 men. Alarmed 
by the cries of the otbers it dropped th .. man ofter going a short WilY, 
but soon afterwords returned and iguoring the sbouts of the whole 
assembled camp, entered a aurveyors' t""t and pulled about I,i. bedding 
in search of another victim. The injured cooly subsequently died. . 
. On the second occasion two Kachin coolies were on their way to 

camp helldquarten. Being unable to reach a village by nightfnll they 
built themselves a maehii.n in a tree about six feet above the ground and 
went to e1eep on it. Towards moming one of them waH aeized by a tiger 
and dragged to the ground. His companion managed to frighten off the 
tiger and then leaving the wounded man, who was unable to walk, nenr 
eame water, he went for help. During his absence the tiger must have 
remmed and cnrried off the injured cooly, ns no trace of him wos found 
on the nrrival of a rescue p"rty. 

Elephants were also numerous and one mIlD WIIS severely injured by 
a fall while running away from one. 

The eastern elope. of the Yoma. in this aren are swep' by foreat 
fires every year, commencinlt Ilbout tbe beginning of Febn",ry, and from 
then until the r"ins a.re practically devoid of animal life. 

The health of the party ha.s been on the whole good. 
157. Recess duties.-The fair mapping waB dhided into two 

aections. 
Section (I) under Mr. G A. Norma.n f.ir mapped on the Ii-incbes 

= 1 mile scale, the eight I-inch sheets surveyed in 86 J. 
Section (II) under Mr. F. E. R. Culvert fair mapped the twelve 

sbeete of special survey for the P. W. D. on tbe 4-inches = 1 mile scale .. 

No. 11 Party 
Officer i. cltoqe :_Major 0. Slater, ».c., L I., 

158. General.-Field head-quarten opened at Ranlloon on the 
12th November nnd surveys we,,, continued in tbe Hanthnwaddy, InseiD, 
Pegu, Rangooll Town lind Tharrll.waddy districts or Burma. 

Trian!rolation and forest boundary truverse were started in advDDoe 
in the H~thawaddy andPegu distriett', 8S these were required for the 
surveys mentioned in tbis report. 
. Traverse operations for next season's work were carried out in the 
Bassein, HanthawlIddy, Insein, lIa-ubin, Mynungmya Rnd Pyapon districts 
of Burma. 

159. PersO'II1Iel.-The field strength of the party was 3 Class II, 
5 UppSI' Subordinllte and 26 Lower Subordinate officers. 

180. Areas surveyed.-A totu! area of 3,014 square miles was 
surveyed, consisting of 2,493 square miles on the I-inch, 313 square miles 
on the Ii·inches = 1 mile, 6 square miles on the 2·inchee = 1 mile and 
ll02 square miles on the 4-inches = 1 mile scales. 
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161. Field work which closed on the 15th May, was organized 
88 follows:-

Camp (1). Mr. O. E. R. Cooper (Class II) with 7 .surveyors c~mpleted 
898 square miles of supplementary survey on the I-mch =.1 mile scale, 
6 square miles of original survey on the 2-inc~es = I mIl~ scale a~d 
45 square miles of original survey on the 4-mches = 1 mIle scale In 
sheet 94 C. 

The country included part of the main ridge of the Pegu Y omas 
rising to over 2,000 feet and the broken foot-h!l1s 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 map .. on the 4-inches = 1 mile scale 
were utilized and proved very accurate. Survey W88 by planetable 
traverse, except near the main ridge, and was difficult. 

Camp (III). Mr. A. F. Murphy (Class II) 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 I-inch = 1 mile 
scale, 88 square miles of original and 45 square miles of revision surveys 
on the Ii-inches = 1 mile seale in sheets 94 C and D. 

The country consists of the highly cultivated alluvial plain between 
the mouths of the Rangoon and Sittang rivers. There are numerous 
tidal creeks and two low laterite ridges which terminate the Pegn Yom88. 
Transport was by SampU/M and later by carls. One motor boat was 
hired for the camp officer. Reductions from old cadastral maps were 
utilized, but changes were numerous, particularly towards the coast which 
has extended considerably with sand and mud flats, some already covered 
with scrub. Survey, by interpolation, was easy, except for clinometric 
heights, which are unreliahle where differences of five feet are significant. 
The work of this camp was completed early and the surveyors were re
distributed amongst the other two camps, except for a few who 18ft the 
field to form an early drawing section. 

Camp (9). Mr. M. R. Nair (Class II) with 6 surveyors completed 
180 square miles of original survey on the Ii-inches = 1 mile scale and 
154 square miles of original and 3 square miles of revision surveys on the 
4-inches = 1 mile scale in sheets 85 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 year's report the basis of the town portion of the map was 
sn air-photo compilation made by the Rangoon Development Trust. 
~his p~ved very ~aluable, !'lid it was only where control points had been 
msuf!iclent that discrepancIes were found. Approximate contours at 10-
foot IDtervals were put in by clinometric height traverses between bench
marks, At the moment, Rangoon, particularly the suburbs is developing 
rapidl3,', a~d a re~sion should be made after a few yea~s to show the 
extensIon m t~e ne.lghbo';1r~ood of the University, the wharves and the 
numerous reSIdential bulldl~g estates. Survey, partly by interpolation 
and partly by traverse, was difficult, particularly in some of the residential 
area8 where the contours are intricate. 

was 
162. T..-iangulation and tra'/J/lTsing.-An area of 600 square miles 
triangulated by Messrs Ram Prasad, R.S., (U. S. S.) ~nd Khan 
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Muhamma~ (U. S. S.), and 23 linear mil~s of forest boundary were 
traversed In sheets 94 C and D for work .iunng the season under review. 

For next season's work, an area of 3,360 square miles, involving 598 
linear miles, was traversed in sheets 85 O.and P by " U. S. S. Officers. 
The traverses connect acrass the Irrawaddy delta between stations of 
minor triangulation in the Arrakan and Pegu Yomas. Some 1,650 points 
were intereected, and with the traverse stations the.. will provide snffi
.cient framework for next season's I-inch survey. 

163. Special SII/ruey8.-Aparl from the Rangoon Town 8urvey 
mentioned above, three reserves in tbe South Pegu Forest Division were 
surveyed; 45 square miles on the 4-inches = 1 mile and 6 sqnare miles 
on the 2-inches = 1 mile scales. . These reserves are covered with a 
particularly 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 neighbourbood 
of Rangoon were surveyed on payment for the Bombay Burma Trading 
Corporation. A scale of 50 feet=l·inch was adopted. Traverse and 
leve1lines were run all OVer the site at 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 at I-foot 
intervals were interpolated on the ground with the help of a level. 

164. Misoella.neous.-At the beginning of the season, .cholera, 
brougbt by Kachin coolies from up country, broke out at headquartere. 
Prompt sanitary and prophylactic measures prevented the disease sprea
ding, and only four cases, all fatal, occurred. Several cases of fever 
amongst surveyore in the Pegu Yomas were reported towards the end of 
the se8son, but on the whole the days lost by si'ckne88 were few. 

Rangoon is a modem city, and, beyond the Sbwedagon and one 
or two other pagodas, there is little of archreological interest. Syriam, 
opposite and south of 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 1'150, no other evidences of early 
occupation appear to survive . 

. 165. Reoess duties.-The mapping programme comprised 15 
sheets' on the l~·inches = 1 mile, 2 sheets on the 2-incbes - 1 mile and 
4 sbeets on the 4-inches = 1 mile scales. The work was divided into three 
sections under Messrs G. E. R. Cooper, A. F. Murpby, and M. R. Nair. 
The fonr sheete of the Rangoon guide map required constant supervision, 
particularly the typing. 

Mr. Hayat Muhammad, K.S. (U. S. S.) was in ebarge of the computa
tions and the preparation of data for next season, aU of which were 
completed during recess. 

No. 21 (Burma .Forest) Party 

. { lla.jor J. H. Williama, from 12.6.29. 
Offict'l'B In charge- llr. D. K. Bennick from 18-5.29. 

166. General.-The .. ais<m d"tre of the p~rty is the survey of 
reserved forests in Burma, on scales larger than one-lDch. The total ",ost 
of the "arty is debitsble to the Government of Burma. 
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The party operated in degree sheets 83 P, 84 M Ilnd 92 p. The 
field headquarters were at Banmauk. 

16'7. P6'I'sonnel.-The field strength of the party numbered 3 Class 
II officer.s, 3 Upper Subordinate Service officers aud 36 Lower Subordi
Date Service officers. 

168. Field work was organized as follows:-
Oamps (1) a",d (B) under Messrs. A. V. Pickeon with 11 surveyors 

and H. M. Critchell with. 2 U. S. S. officers and 11 surveyors respective
ly worked in the Mansi Forest Division. 

, Oamp (8) nDder Mr. Bhamba Ram with ;) surveyors aDd 1 pupil 
surveyor worked in the K9.thii Forest Pivision. 

The area surveyed by these two camps lay mostly on the western 
slopes of the water.hed carrying the Chindwin-Kat~~ district boundary. 
The higber area varied froUl 3,000 to 5,600 feet, falllDg away towards the 
Nantainggwin river to ahout 500 f"!lt. The whole ~re~ was densely 
wooded, very difficult and broken WIth few commUDlcatlons. For the 
rationing of squads paths h9.d to be cut. . 

Oamp 8 W9.S employed in open forests well served by roads .. 
Mr. L. B. Fitz-Gibbon (Class II), triangulating and in charge of the 

Traverse Oamp. 
169. Areas surveyed.-The party surveyed a total area of 236 

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

NO'I'thern FO'I'est eirele.-In the Katha Forest Division an area of 
69 square miles was surveyed in the Nampamaung, Nanpe, Oahe and 
Pile Extension IV reserves. 

In the Mansi Forest Division an area of 167 square miles was sUr.
veyed in the Nankyin, Na.nsa, Nankadin and Nantainggwin 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 
t/leodolite traverse run on this boundary during the previous season 
would scarcely have withstood another monsoon season. 

170. Triangulatitm.-600 square miles Were triangulated by 
Mr. L. B. Fitz-Gibbon in degree sheet 83 L. 21 stations were observed 
at, and though very small bases were decided on it was not possible to 
fix intersected points. The country fell precipitously for about a mile 
and gradually sloped to the Chindwin river, the area covered being 
densely 'wooded aDd the slopes more Or less unifonn. The stations 
fixed have been utilized for closing the theodolite traverse which was 

~ necessary in these rsserves. The area triangulated covered the Thawun 
and northern half of the Thaungdut reserves of the Chindwin Forest 
Circle, and was based on the Manipur Longitudinal Series. 

171. Tratrersing.-117 linear miles of theodolite traversing, of 
forest boundary and 98 linear miles of interior and connection traversing 
was carried out by the T'I'ave'l's" Oamp to provide data for the ensuing 
field season. The area traversed falls in sheet 83 L of the Chindwin 
Forest Circle. The traverses were all connected to tri<Tonometrical 
stations. M 

1 '72. lI!11scellaneous.-The party took the field in the middle 
of November but, owing to an outbr~ak of cholera amongst the 
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H~aribagh khalaBiB en route from Sagaingto Indaw and subsequen~ 
seIzures on arrival at Indaw, it was detained in quarantine till the 
5th December. There were in all 37 seizures and 17 deaths. , 

The parly medical officer, Jemadar Mahtab Singh, deserves Cl'edit 
for the mallller in which he attended to his dnties and it is due to him 
that the numher of deaths was comparatively small. 

It was owing to this most unfortunate occurrence, and the time' 
lost in consequence, that the party was not able to complete its sanc-
tioned programme. . 

Two Kachin khaliiais died of pneumonia. 
Though wild elephants were tronblesome, no casualties resulted from 

this ~ource 
. :'1 '13. Recess duties;-The fair-mapping was dividold between 
two sections uuder Messrs. A. V. Dickson and H. M. Critchell. 

The computatiol) work was under Mr. L. B. Fitz-Gibbon. 
The fair-mapping and computations of all the field work were com

pleted during the year. 
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X.-MISCELLANEOUS SURVEY REPORTS 

1'14. This section includes all reports of snrveys not administered 
by the Directors of the five survey circles, such as misce\1aneous surveys 
and commercial levelling administered by the Director, Geodetic Brancb, 
or extra-departmental explorations, etc., in which memb,ers of the Depllrt
.ment have taken part. 

No. 20 Forest & Cantonment Office. 
OJRcer in. e/wrge.-Mr. C. E. C. French. 

• 1'15. General-The party carries out original and revision 
surveys of cantonments and military lands and cantonment biizars as reo 
quired by the Engineer-in-Chief and the Army Department. ' 

The party is available for other special large scale surveys. 
The permanent headquarters of the party are at Dehra Dun, under 

the administration of the Director, Geodetic Branch. 
1'16. Surveys.-The field section of the party, consisting of 11 

surveyors and 2 computers, was under the supervision of Rai Sahib 
Jamna Prasad, and, between September 1928 and March 1929, completed 
the survey of the following cantonments on the scale of 16 inches = 1 
mile, and the hiiziir areas on the 64-inches = 1 mile scale :-

Poona 
Belgaum 

Poona 
Kirkee 
Cawnpore 
Kamptee 
Belgaum 
Dinapore 

16-inch original 8W1"1Jey. 
200 acres 

1,310 " 

16-inch re'Vision /l'lI/rvey. 
442 acres 

2,547 " 
2,726 " 
4,330 " 
2,047 " 

113 " 
64-inch revi8ion sW1"IJey. 

Kirkee 80 acres 
Cawnpore 29 " 
Kamptee 43 " 
Dinapore 5 ". 

making a total of 13,715 acres on the I6-inches = 1 mile scale, 
and 157 " " 64-inches = 1 mile scale. 

153 linear miles of theodolite traversing were carried out in advance 
of tbe detail survey, and 60 linear miles of levelling wel'e run at suitable 
intervals in the cantonments as control for 5-foot contonrs. 

1'1'1. Special surveys.-l,OOO yard zone of BelO'aum Fort on 
the IS-inches = 1 mile scale at a cost of Be. 2,400/-.. S;'t levelling in 
Cawnpore cantonment at a cost of Rs. 1,100/-. . 

178. ~ecess duties.-The fair maps of Delhi (Western Section 
and Extens10n), Bezmak, Nowshe1'8. and part of Peshawar, a total of 11 
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s.heets on the 12-ineh and 16-inch scales were completed for pUblication. 
In addition 42 originals of cantonment surveys were sent to press 

for reprints and 4 colour guides prepared. 
This work was supervised by Mr. O. D. Jackson (Class IT). 

No. 17 Party (Levelling). 

Dr. J. de Graatr Ranter, M.A., 5O.Do. r.IDIt.p., from 10.10-28 to 1-1.29. 

{

lIT. N. B. MazamdaT, apto 1'-10.28. 

O.!iCIT8 in. cMrg,.- Lieut. I. U. Cadell, It ••• , from 2·1.29 to 28 .... 29. 
. tt..col. C. H. Tbompooa, I.A., from ~29 to 21-6-29. 

Mr. H. P. D. Monop, from 92..5.99. 

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 projects has now been handed over to the parties doing 
the topographical surveys of the areas concerned. 

&cO'/ldary lwdling for the E. I. Railway was carried out from 
Cawnpore to Allahabad (128 miles) and from Mughal Sarai to Najibibid 
via Lucknow (481 miles); for the Punjab Government from Rohilliinwili
Allpur-Leiah (225 miles). 

P/Jl1"tiary ana Secondary lweliing 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 Dim. 
OjJil:"., ':n Charge._{Mr. S. 1'. Norman, up to 18-10 .. 28-

u L. Wil1i&ma, .... 1:., from 29-10.28-

180. Class I probatiO'lllJl1"s.-The· following officers joined the 
Training School on first appointment on the dates noted against their 
Dames. 

Lieut. R. H. Sams., B.SC., B.B., lOth March 1929. 
" C. J. Price, B.B., ••• 9th" 
" C. A. K. Wilson, B.E., 9th April 1929, 

As these officers joined late, their field work was restricted to a 
period of less than three months, and it 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 a fortnight's triangulation in the field, the 
recess season being devoted to instruction in computations, fair mapping, 
and the various branches of work being done by the units in Debra DOn. 

181. U.S.S. probatiO'lllJl1"s (First year).-Se.enteen probationers 
joined the Training School on first appointment during the latter half of 
No.ember 1928. Of these eight were discharged a6 unsuitable by the 
10th June 1929. Each of the remaining probationers completed aD area 
of about 4 square miles of 4-inch survey and 12 square miles of 2·inch 
survey, They were also given practical instruction in triangulation in 
the field, each probationer being made to observe at two or more stations. 
A newly. appointed geodetic computer, aud one U. S. S. officer on 
transfer from No. 22 Party, joined the training school in February for a 
course of planetabling and triangulation. 

• -J._ 
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APPENDIX 1. 

A BRIEF DESCRIPTION OF THE NEW MAP :M.OUNTING MACHINE. 

A Map Mounting Machine is being installed in the Map Record and 
Issue Office in Calcutta. The ori&inal model was designed by the 
Ordnance Survey in Southampton :nd manufactur~d by Tbe Practical 
Machine Compauy (A. T. Gadsby) Ltd. of London. After several ';D0nths 
spent in experiments, certain improvements were fitted to thiS' first 
machine, and, during tbe summer of 1928, the present SUl'veyor General 
saw it at work and was informed thut it was giving very satisfllctory 
results. He therefore decided to order one for tbe Survey of India. 
This new machine, which has now been delivered, is beJieved to be the 
only one of its kind in the world, except the original model in Southump
ton, although it is understood that another has been ordered by the 
Survey Departmeut 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 it a length of cloth is wound 
round a spindle immediately helow a sloping board, on which the maps to 
be mounted 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 pa.te, which is thus applied to the under-side of the 
cloth. The cloth is then led to two pairs Of brass pressure-rollers, 
the prsssure of which is adjustable. On its way, the pasted side is turned 
upperm~st and comes in contact with the Ulap ju~t befOre passing through 
the first pair of pressure-roll~.rs. . . .. .. . 

The maps are fed by hand into a specially designed drop-roller and 
gate-feeder, the frequency of feed being controlled hy cam and cam-rod 
from a rotary countershaft conne.cted with the delivery and cutting 
mechanism at the other end of thll machine. The maps are automatically 
timed to follow each other in such a way as to leave no space between 
them.. The object of this is to keep the upper pressure-rollers free from 
paste, which would otherwise be picked up by them and transferred to the 
faces of tb.e maps 8S they pass under them. . 

.A map having beeD red against the pasted side of tbe cloth, the map and 
cloth both pass through the two pail'1! of pressure-rollers and are tightly. 
squeezed together. They are then led, by means of a number of wooden 
rollers, around two large copper drying-drums \vhich are kept heated 
by gaa burners to 0 temperature of over 200' Fahrenheit. The last of 
these.wooden ro!lers, which is above the second drying-drum, is adjust
able m the honzontlll plane, in order to take up any irregularity of 
stretch which may occur in the cloth. . . 

N e;"t, the cloth, now dried with the maps mounte.d upon it, fa passed" 
to a p81f of draw-rollers, one of which hasll felt linini>'. The pressure 
between these draw-rolJe~s is adjustable by thumb-screw':., and the rollers 
tend to draw the paper sbghtly !lnd so take up any stretch that may have 
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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 beiog necessary for each separate speed, or 
to put it otherwise, for each length required between cuts. The cutter 
and draw-roDers are driven positively by means of mitre wheels and 
mitre shaft. To this mechanism the feed is connected, as already 
esplained, so that the frequeory of feed is timed in accordance with the 
length between cuts at the delivery end of the machine. 

Finally, the mounted maps slide from below the cutter on to a 
receiving-board. Any cloth projecting on the two untrimmed edges is 
afterwards cut by ordinary goillotine. 

The out-turn of the machine is expected to be between three 1lDd 
four hundred mounted standard sheets an hour. It is hoped that its 
use will revolutionize the system lind cost of map mounting in the 
Department. 


