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PltEFAO.EL 

THE WORK OF THE SURVEY OF INDIA. 

The departmenl is primarily responaibl. lor all topographical ",,"<:va and 
e.r.p:loratioDB, and far the maintenance of geographical waps of the greater pan 

. 01 Soulhern Asia. Also for geodelic work, which includes :-the main lrigono. 
metrical framework, extending in some casel far beyond tbe frontiers of India. 
o.nd control networks of precise levelling based on lidol observalories; \idol 
prediction. and tbe publicalion of Tide Tabl.. for nearly 40 poria between 
SlteZ and Singapore;. the Magnetic Survey; nstronomica.lt seismographic, and 
m8~eorologieal observatories at Debra Dun; and geodenc investigations of an 
internation.l cbaracHr, in regard to 'whioh India enjoy. a unique position 
b.tween the greatesl highlands of Ibe world and a deep oeean ."tending to tbe 
Anlarelic. Indian geode.y ha. thus diaclosed by lar the largest known ano· 
lDalies 01 gravitational allmolion in th. eartb's crust, and tb ... have led to 
some of tho mOBt "important developments of modern geodetic research, whilst 
tbe Great Trigonomelrical Survey of India enjoys an international reputa\ion 
o.s 0. very valuable contribution to esthnates of the size and figure of the earth. 
Tho calcum.ions of ILBlronomy and lOme important data in physico depend 
ultima.tely on these terrestrial measurements. -

In the past the d.partment has also aarried ont the original large.lcele 
revenue surveys for most of India, a.nd was still conducting this work for 
Central and Easlern India and Burma up 10 1906, when all revenue surveyo 
were handed Oyer to tbe Provinces concerned, together with officers and staff 
as .required, in order to concentrate the energies of the department on a 
complete new series of modem topograpbical maps on the oeale of 1 inob to 
1 mile. 11 was hoped to eomplete tbis seri.s by 1980, but owing to retrench· 
ment and the war little more than hall has been. done up to date, in spits of 
the reduction of the scale of survey for less important areas. Thus, although 
ne,y olll'\'eye covering an ....... about ~uel to thAt of EnglaDd are carried ont 
.,·o'·y year, Ihe maps of hall tho country are 8till very old aDd only kept up 
'0 date roughly by means of rather perfunclory information supplied by local 
officials; tho old ma.ps are also about 2 luiles out of position, being based on 
a longitude e>1 Madras determined in 1815. 

Boundary surveys and records of international, state, and provincial 
frontiers ha\'e always formed an impOrtant item of topographieal ,,"ork; and 
in recent years there ha.s been considerable progress in the preparation of 
Guide Maps for importanl eiliea and military stationo, where the one·inch 
scale is quite ina.cieql.lBte . 

• ltifcellmltro111, \Vhile expending on topographical and geodetic w~rk all 
.funds allotcd by Imperial Revenues. the departlUent is steadily deyeJoplDg the 
policy of a.iding local 8Ul\·eys in ,'arious wayR, on payment by \hose concerned. 
These miscellaneous opera.tions inchule: all forest and cantonment surveys: 
many rh'cmin, irrigation, railway, and city 8Ul"Vey&, and surveys of tea 
gardens, mining areas, &c., with a great deal of control lel'eIling for the same; 
administrative assist.nce and o:Oicers are also given in aid of the revenue 
surveys of various Provinces and States. The Printing offices do much ,,:ork 
for other Govemmen~ departments, such as printing special maps. illu.tra~l~nA 
for Aroheological Reports, 0.11 diagrams for Patents, &c. The Mathematical 
Ina'mlDcn' Office give •. valuable aid 10 all Governmon! d.p.~tments br e0B1;'r· 
ing " bigb standard of instrumental equipment, ... poctal~ JD COD~ecItOD wttb 
oplical work, and by the manlllaclllre and repall' of hlgh·cl .... · matrulD.nt. 
which wonld otberwise h..... '" be imporlsd fI-om Abroad. 



Milila.", tI.. !rhe deparImonl is also respoDBibIe fM aIlllllrYey operatioDs 
required by &be Army ..... d has been rapiclly developing _rea &0 meel lhe 
..... lly iDcreaoecI oomplesily of modem mililary roquiremenla, eapeeially in 
cODnocUoD with air lU"ey. In view of its ~igh military importance, air 
larvey work for vanoul 'civil purposes is receiving all possible enoourage· 
IDenl and .. ailtanoe, while the lateat methods of atereo.photography are being 
studied e.porimentaJJy • 

.AtlI ....... lraHon is by the Surveyor General under the. Eduoation, Health 
and Landa Departmenl of the Government of India. The Headquarters 08loe 
is .$ Calcutta under tbo Assistant Surveyor Generll.1, and there are seven 
Dinoto ... One for each of tho five Survey eireles into which th.country is 
divided. one for the Geodelic Bronoh at Dehra Dun. MId one for the Map 
Publioation and olher teohnioal offic •• at Calcutla. . . . 



ERRATA. 

Survey of. India 
General Report, 1006-1927 . 

.. 1. Page 9,para. S-
Under column' "1925-26" against the. entry "Gross actual cost" 

8'l£bstitute Ra. "54,11,135" for Rs. "64,11,135 ". 
2. Page SO-
Under columns 11 and 12 delete the word·"Acres" and enter the 

words ,iSquare miles". 
3. PageS9- . 
Delete the entries against No.6 Party and 6'11t67' the followiDg, under 

columns 1; 2, 5, 6 and 11:- ' 

1 2 8 4 6 6 7 'S' t 10 11 12 18 
- - - -- - - - - -

Sq uare mil ••• AcI ... 
No.6. Central Provinces ... ... 84 98 ... ... . .. ... 48 .., 

'" and RyderAbiid. 
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SURVEY OF INDIA 

GENERAL REPORT 

1927 TO 1928 

FrOm 1st October 1927 
To 30th September 1926 

INTRODUCTION AND SUMMARY. 

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

General Repo-rt. 
Geodetu RepOYt. 
Map p ... bluarnm aM Office Work RepOYt. 

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

The Map PubUcation Report contains all the INDEX MAPS showing 
the progress of map publication on o.Il scales, with reports on publication 
and issues, printing and drawing, and of such offices 88 the Mathematical 
Instrument Office, which have to conform with the financial year. 

The Geodetic Report includes full details of all scientific work. 
Thill Gene"al Report only gives hrief 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) summarise 
these latter reports and enable the reader to look up such portions as 
may concern him. There is one index map at the end, showing the 
progress of modern topographical surve~ and compilation. Mapa of 
sorts are of course available for o.Il 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 E. A. Tandy, R.E., held the post of Surveyor 
General throughout the year. 

The post of Assistant Surveyor General was filled by Major Kenneth 
Mason, x.c., B.B. 
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3 '1.'ke total cost of the Department for the past tinanmal year 
ending 31st March 1928, as compared with that of previous years, was 
as follows:- . 

1 1925-26 I ]926-27 11927-28 I REMABXS. 

B,. Bs. I B,. 

Gro •• oclual co.\ ... 54.11,185t 5964926(.) 5427768°1«) Inol:uding 
" ' " Re. 3,03,336 I for ED~liah 

Deduol re.eipl. and credill 21,60,926 28,28,180 23,32,1910 : Charg .. (lligh 
l C!ommiuiouer) 

on Sto..., and 

Ne& oc\aal ohargtl 82,50,209 88,88,748 30,95,577' loa.., .... by ... "" ......... 
'Th_ 6gurea are not 6naI. 
tTbo 8gare 64,11,185 entered in the reporl for 1926-27 is & printing error. 

The total area of new surveys of all kinds completed during the year 
was 47,242 square milee (p. 26). 

4. Organization. The whole area of India and Burma is divided 
for the purposes of the Survey of India into five Circles. The limits of 
these are shown by blue lines on the index map at the end of the book_ 
In order that civil administrations and the public may know whicl! D.irector 
to address on survey matters a list of Provinces and States CQQlprised 
in each Circle is given in the loose slip containing Survey Notices. 

With the approval of the Government of India, the Director, Eastern 
Circle has been appointed as a technical adviser to the Government of 
Bihar and Orissa on survey matters, for which the Bihar and Orissa 
Government will make an annual contribution of Rupees two thousand. 

Oantonm.ent Swnie1l8 a'na Maps_-As a result of the· ·receht 
innovatioD8 in the administration of military lands and cantonments, the 
proced\ll'e relating to cantonment surveys and maps has been revised. 

The Cantonment Survey Party will be stationed at Dehra Dun and 
its cost '\rill be met by annual contrihutions from the military budget_ 
The toW contribution each year will not ordinarily excead Rs. 60,000 of 
which Re. 27,000 will represent the standing cost of maintaining the 
Cantonment Survey Party. Revised rules on the subject have been pub
lished in Army Instructions (India) No_ B 79, dated 24th April 1928. . 

6. Notable events of the survey year were as follows:
Maida. .Air S'Ul/"lJey. The Bengal Government bas Bet a lead to an 

India by initiating a 16-inch air survey of the MaIda ~istrict for· Settle
ment purposeB and haB placed the contract with the Air Survey Company 
Limited. The air photography was carried out during the summer and 
the drawing and publication of the maps is well in hand. (See pp. 68, ·119 
and Appendix I, pp. 82-84) . 

.Air S'Ul/"lJsy Oommittee_ The Director, Geodetic Branch Surirey of 
India, has been appointed Il:l) officio, the Secretary of the Air Survey 
Committee, the formation of which was referred to in para. 5 of the 
Gmwal BspO'l't for 1926-27. - . --
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Mamev//w68.-A Northern Command SUTVey StatrExercise was held 
at AbbottiibAd in October 1927 under the direction of Lieut.-Colonel 
S. w,. S. Hamilton, D.8.0., B.E. (pp. 41, 44, 45, 47). 

IMia", 8cilmce Ccmgrees. Dr. J. de Grad' Hunter, II.A., 8C.D., 
'F.Inst.P., as President of the Mathematics and Physics Section, delivered 
an instructive lecture on the Figure of the Earth at the 15th Session 
'of the Indian Science Congress, in January 1928 at Calcutta. 

E;cplO'l'aticm. Mr. G. E. Barton, M.A., recipient of the Cambridge 
University Worts grant for geographical research, spent three months at the 
Geodetic Branch Office in Dehra DUn on his return from a journey in 
Western China, and has given the department much valuable scientific 
information, r,egarding YUnnan and adjacent territories. Mr. Barton 
proceeded, on a second expedition in the same regions in May 1928 
and has promised the department the benefit of his further results. 

Dr. Wilhelm Filchner of Berlin spent a month at the Geodetic Branch 
Office on his return, in April, from a 2~ years scientific expedition in 
ribet and Chinese Turkistlin. Dr. Filchner compared his magnetic 
instruments against the SUr\'ey of India standards at the magnetic 
observatory hi Dehra Dun, and has also given the department the benefit 
of his geographical results. 

, H. B. H. the Dnke of Spoleto, who will lead the Italian expedition to 
the Karakoram in 1929, visited India during the yeado make preliminary 
preparations and was given all available information regarding this area. 

The Himalayan Club was founded on 17th February 1928 at 
New Delhi with the objects of "encouraging and assisting Himillayan 
travel' and exploration, and extending knowledge of the HimAlaya 
through science, art, literature and sport." The initiation of this .Club 
was due:to the Hon. Sir Geof&ey Corbett, Secretary to the Commerce 
'Department, and to Major Kenneth Mason, Assistant Surveyor General. 
Among some 120 Founder Members may be noted the following retired 
'members of the Department: Sir Thomas Holdich, Sir Sidney Burrard, 
Colonel C. H. D. Ryder and Colonel C. P. Gunter. Field' Marshal 
Sir William, Birdwood was elected President, and Major General K. 
Wigram'andBrigadier E; A. Tandy, Vice-Presidents. . 

. 'International -Congresses. Captain G. Bomford, R.E., attended the 
International Conference on Wireless Longitudes at Leyden, which met to 
discuss the results of the longitude observations taken at 50 observatories 
all over the world in the autumn of 1926, in which he' participated 
8S an observer at Dehra DUn. 

Empire SurveyO'l's' Conference, J99S.-Lt.-Colonels R. H. Thomas, 
D.8.0., R.E., aod C. M. Browne, C.M,G., 0.8.0., R.E., represented the Survey 
of India at the Empire Surveyors' Conference which was held in London 
and Southampton from the 2nd to 13th July 1928. Captains T. M. M. 
Penney, R.E., and G. Lennox, I.A., attended privately. 

35 delegates from different parts of the Empire attended the Con
ferenee. Among them were the Surveyor Generals of Ceylon and 
Feder .. ted Malay States; Deputy Surveyor General of Gold Coast; 
Assistant Surveyor General of Nigeria; Liaison Officer of Air Ministry of 
Australia; Director of Land Registration and Surveys, Cyprus; Directors 
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-of Surveys; Northern Rhode~, Sie~ Leone, Tanganyi.ka and Uganda; 
SeCl"~tary, Royal Geographical S~clety, London; Dlr~ctors of the 
National Physical Laboratory, Teddmgton and of the SCience .Museum, 
London; and Crown Agents for the Colonies. Colonel Sir G. P. 
'Lennox-Conyngham, X.B.E., F.B.S.; Professor of Geodesy, .and Mr. F. 
Debenham Department of Geography, of the Camhridge University, 
Dr. J. W.' Evans, C.B.E., F.R.S., F.G.S., Geologist and Colonel M. O'C. 
Tandy, D.S.O., 0 B.E., B.E., were also invited and attended the Conference. 

, An extract from Lient.-Colonel Thomas' report is reproduced 
below:-

, '~This Conference, the first of its kind held, proved very instructive 
and interesting, no pains having been spared by those responsible for its 
Inception to ensure its success; a varied and instructive programme v:as 
arranged, and the papers read and discussed tonched on problems with 
'll'hich surveyors, especially those working in undeveloped parts of the 
F;mpire, might from time to time be confronted". 
, The Conference of Empire Surveyors had the cordial support of His 
Majesty'. Government, and was opened by the Secretary of State for the 
Colonies. At a Government luncheon on the opening day the Secretary 
ofStateforWllr was in the Chair, supported by the Chief of the Imperial 
General Staff, the Directors of Military Operations and Intelligence, the 
Secretary of, the War Office and others, while at another Government 
dinner at the close of the Conference, the Secretary of State for the Colo
nies presided, supported by a number of eminent officials, amongst whom 
were two Sea Lords of tbe Admiralty. " 
: International Geographical Congress, 1928.-Lt.-Colonels Thomas 
.and Browne also attended the International Geographical Congress held 
at Cambridge from the 18th to 25th July, 1928, as official delegates of 

, the Survey of India. Captain G. ~'. Heaney, B.E" and Lieut. D.'R. Crone, 
'n.E., attended as members. 

" , The 9ong,;.s was opened by the Vice-Chancellor of the University 
pf Cambridge In the Senate House. 112 delegates attended, besides 
~ large number of distil)guished professors and eminent scientists, from 
different parts of the world. The del ega tes and others ~ present were 
received with hospitality by His Majesty'. Government and other public 
and private bodies. At the dinner given by His Majesty's Government 
in Trinity College, the Right Hon'ble Sir Austen Chamberlain, K.G., 
H.P., Secretary of State for Foreign Affairs, pr.sided. 

The papers read nnd the discussions thereon proved most instructive 
and the Maps and Atlases exhibited were interesting and appreciated 
:l>y all. 

, 4dvelltlWe8 and Casualtie8.-Tbe gallant act of Inter-Class Survey
or Rla,z Bahadur Khan of No. 10 Party in riskin<1 his life to save a 
Koohin khalasi is referred to on p. 75. ," 

~ Man-eating tigers snd wild elephants infested some of the jungles 
under survey by No. 1 Party and some of the Eastern Circle Parties but 
.'l0 casualties occurred on this account. . ' 

" Five ~eath. occurred in No. 10 Party from cholera, which was ~ery 
prevalent In the Irrawaddy Delta (p. 75). . 
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U. Pe, A.T.M., Sub-Assistant Superintendent and Slll"Veyor Amu 
Singh of No. 10 Party, accompanied the Civil Officer on an expedition 
amongst the Head.hunting Niigii Tribes in the unadministered territory 
to the North·West of Burma (p. 75). 

New buildings. The Haig obse~atory at Dehra Diill has been 
rebuilt lind the seismograph and the tidal machine have been moved to it 
from the Burrard Observatory. The zenith telescope has also been placed 
there. The lower floor of the Walker observatory has been transformed 
into an office for the training school; an equatorial reflecting telescope 
and. astronomical models of the solar system have been set up in the upper 
floor for demonstration to officers under instruction and visitors, (p. 14) . 

.A new pendulum appara.tus made by the Cambridge Instrument 
Company has been received from England. This consists of three pendu
lums and a vacuum box in which they are swung. The vacuum box was 
spec,ially designed by Colonel Sir G. P. Lenox-Conyngham, F.R.B., late of 
the Slll"Vey of India, to eliminate flexure. The pendulums are of nickel 
stee~ with knife-edges and mirrors of stelJite. They have a coefficient of 
expansion per degree' centigrade of+l'7xl0-& and so are about eleven 
times less sensitive to temperature changes than the brass pendulums 
hitherto used in India. The pendulums were adjusted for length and 
standardized by Major Glennie at Cambridge in 1927. 

A portable wireless receiver designed by the Marconi Wireless Tele· 
graph Company was obtained at the same time. The receiver employs 1 
detector, 1 note magnifier and 1 low frequency amplifier, together with a 
Phazing Unit when greater selectivity and freedom from atmospherics is 
required. A local oscillator is included in the receiver. Time-signals 
from Bor!Ieaux and Rugby should be received by the set without 
difficulty anywhere in India using a small frame aerial and a 30-foot ver
tical aerial with the Phazing Unit. This apparatus has been succesafully 
used in the field by No. 14 Party (p. 13). 
.. .A co-ordinatograph was manu£:actured by the Mathematical Instru-
ment Office for the Air Survey Company Limited (p. 84). . 
.: c. .A Wild Pkoto-tll.6odolite, BUeb as was used by Major Mason on his 

. ShaksgaIl\ Exploration in 1926, ha,pbeen purchased and is now in use iii 
Chitriil. Two Wild Precise Tll.6odol~tes have also been obtained for geo~ 
detie triangulation in Burma. • 

Dr. Hunter has been invited to write a comprehensive article for the 
proposed 14th edition of the Encyclopcedia Britannica, dealing witb the 
subjects Geodesy, Figure of the Earth, Geoid and Isostasy. Previous 
contributions by Dr. Hunter have been supplementary to those of the 
11 th edition and have comprised four separate articles. 

Distinguished visitors to the Geodetic Branch Office during the year 
included H. E. the Lord Irwin, Viceroy and Govemor·General of India; 
H. E. the late Sir Alexander Muddiman, Govemor of the United 
Provinces; the Hon'ble Khan Bahadur Sir Muhammad HlibibulIah, 
K.C.I.E., Kt., Hon'ble Member for E. H. & Lands Department; and Mem
bers of the Medical Research Institute Committee and of the Indian Tariff 
Board. . 

Colonel W. L. J. Carey, D.E.O.S., and several other ordnance 
officers, visited the Mathematical Ioatrnment Office on the 3rd January 
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and 21st February 1928 and discussed the supply and repair of instru
ments used by the Army in India. 

Lectures and Imtruction. Lt.-Col. R. H. Phillimore, Director, 
Geodetic Branch, delivered a lecture on "Surveys in War" at Debra DOD 
on the 20th June 1928. 

Major Kenneth Mason, Assistant Sur~?yor General, gave two ~e~
tures at Simla on 2nd and 3rd August on A Hundred Years of H,ma-
layan Exploration" and" The Dujailah Redoubt Night March". . 

No. 18 Party (Air Survey) of the Frontier Cit'Cie gave short c?,?"ses 
of instruction duling August, September and October 1927 to. Military 
Officers in the work of interpreting air photographs and converting then:! 
into maps. 

At the request of the Chief Ordnance Officer, Allahabiid Arsenal, an 
artificer of the Arsenal (Staff Sergeant F. L. Greenaway, R.A.O.C.,) 
was given facilities for studying the methods of repairing instruments 
osed by the Army in India, in the Mathematical Instrument Office. 

While 011 leave Captain Bomford visited the works ·of MeB8rs. E. R. 
Watts & Co., and other firms in England, to select .8 type of staves with 
Invar strips suitable for levelling. 

Mr. A. T. Brendish, assistant in the Photo Zinco. Office at Dehra 
Dun, while on leave in England, commenced a course of map reproduc
tion with the Ordnance Survey at Southampton, and visited other firms 
and institutions recommended by the; Director General of the Ol'dnance 
Survey. 

6. Appreciations. His Excellency the High Commissioner for 
'IrAq has, on the completion of the Turco-'!riiq Boundary Commission, 
brought to the notice of the Government of India the excellent work of 
Major C. G. ~wis, R.E., and the Survey of India detachment under his 
command. Colonel L. F. Nalder, the Frontier Delimitation Commissioner; 
in a letter to His Excellency, also drew particular attention to Major 
Lewis' outstanding capability, experience Rnd tact, and to Mr. Muhammad 
Hasan's energy. :: 

The Director, Frontier Circle has received appreciations of the work 
done· by Rai Sahib Maya Das Purl; for the' Settlement OJ'8rations 'of 
Peshiwar distri!)t from the Revenuo Secretary to the Chief Commissioner, 
North-West Frontier Province. The Surveyor' General has personal 
knowledge of the great diffie'Ulties under which this work was commenced, 
and heartily congratulates Rai Sahib Maya Das Puri and all members 
of the Detachment on the success with which it has been accomplished. 

The following is an extract taken ·from the Government of Bengal, 
Revenue Department Resolution· No. 10,072 L. R., dated 24th May 1928, 
published in the Annual Report on the Survey lind Settlement Operations 
in Bengal for the year.192U-27:-

"As usual, the Director, Eastern Circle, Survey of India, inspected 
the traverse work carried on in this Presidency, and both he and ·the· 
Officer-in-charge of the Photo Litho office inspected the Bengal Drawin'g 
Office and made some valuable suggestions for improvement in the draW" 
ing and t!ping of the maps and their reproduction. Toe Director, 
Eastern CIrcle, also gave valuable assistance and advice in connection 
with the survey of " forest area in Chitta gong from. the air. The 
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Governor in Council has noticed with pleasure that these officers of the 
Survey of India were satisfied with the work done by the Survey Depart
ment of the Local Government" . 

. The Deputy Director of Military Int-elligence, General StaW Branch 
has expressed his ~ppreciation of the work of No. 18 Party (Air Su~y): 
Frontier Circle. 

The. Government of Burma has expressed its thanks to Captain 
Calvert for the prompt and efficient manner in which he conducted the 
special sl1rvey operations- at the Burma oil-fields at Yenangyaung and 
Chauk last Octobel' and November. Captain Calvert. was specially 
selected for the work and the results of his survey will be most valuable. 

The Burma Oil Company tendered its thanks to the Surveyor 
General and the Director, Geodetic Branch, for the loan of Messrs. K. K. 
'Das and H. C. Banerjee for their Eotvos torsion balance survey. 

The General Committee of the Lahore MUnicipality recorded its deep 
appreciation of the excellent work done by No .. 22 Party, during the 
Lahore City Survey and specially thanked Rai Sahib Dhani Ram Verma, 
the Superintendent.in charge. 

The Chief Commissioner, North-West Frontier Province, expressed 
his appr.eciation of the good services rendered by Khan Sahib Muhammad 
Husain Khan during the survey of Madda Khel country carried out under 
his charge. He observed that the Khan Sahib showed conspicuous skill 
and tact in overcoming various difficulties and that he had faced consider
.able r).sks. 

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

Companion of the Order oflh. Indian Colonel C. P. Gunter, O.B.E., B.E. 
Empire. 

Officer of the Order of the British Major C. G. LeWis, R.E. 
Empire. 

·.Assistant Commissary and Lieut. W. Smith, )I.B.E., Head Draftsman, 
Army Section, No.6 Drawing Office, Simla, was promoted to Deputy 
Commissary and Captain with eWect from the 13th February 1925, and to 
be Commissary and Major on the 13th February 1928. 

Conductor R. M. Batt, Draftsman, Army Section, No. 6 Drawing 
Office, has been promoted to be Assistant Commissary with the rank of 
Lieutenant with eWect from the 4th November 1927. 

Mr. Lalbir Singh, Sub·Assistant Superintendent, and Surveyors 
Hari Singh Thapa, Thakur Singh, -Tara Singh and Gaj Bahadur Singh 
were awarded Certificates of Honour for their work in Nepal. The 
·awards to Mr. Lalbir Singh lind surveyor Hari Singh Thapa were made 
by the Hon'ble Member of the Education, Health and Lands Department, 
on the oecasion of his visit to the Geodetic Branch Office on 13th 
April 1928. Surveyor Amar Singh waa also awarded a Certificate of 
Honour in recognition of his devotion to duty during the rebellion in 
Southern Kurdistiin in 1919 and for his services during the Nagi Expedi
tion, 1927. 

The honorary rank of Jemadar waS conferred on pensioned Soldier 
Sqrveror (Havildar) Ghqlam Haidar Qn the 15th Octo~r 1927. 
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Bonuses were sanctioned by the 'Iraq Government to 5 surveyors 
and 21 khlliasis of the Turco-'Iraq Boundary Delimitation Commission. 

S. PersonneL--Casualties, retirements, and recruitments were 
as follows:- -

OlassI Officers:-Colonels H. Wood, II.E., and C. P. Gunter, c.n.; 
O.B.E., B.1I., Lieut.-Colonel V. R. Cotter, 1..& .. , and Messrs. J. O. Greiff 
and C. C. Byrne retired. Major H. E. Roome, M.C., II.E., reverted to the 
Home Establishment. No military officers were recruited. -

Messrs. P. Ray, R.8., and S. S. McA'Fee Fielding were confirmed as 
Superintendents. -

Messrs. M. D. Puri, R.H., and H. B. Simons from Class II were pro
moted to fill temporary posts in Class I Service. 

Olass II Officll'1'8 :-Mr. A. C. Bose retired. Mr. K. S. GopaIachari, 
B.A., was invalided. Mr. E. Claudius died. 

Mr. H. H. Creed reverted from temporary employment under the 
Government of Bengal, and Captain C. B. Sexton was tsmporarily trans
ferred in his place. 

Mr. W. H. Strong, M.B.E., reverted from foreign service under the 
Anglo-Persian Oil Company. 

Messrs. J. B. Lal and D. N. Saha were promoted from the Upper 
Subordinate Service to Class II Service. 

Seven candidates were appointed to Class II Service on the result of 
the examination referred to in last year's report. 

Upper Subordinate Officers :-Messrs. Ram Singh, RH., K, Narayan
asvami Chetti and A. P. Ghosh retired. Mr. J. P. Vastav was invalided. 
Messrs. Nor Muhammad and U. Po Kye died. The geodetic computers of 
the Computing Office Dehra Dun were transferred to the Upper Subordi
nate Service. Five Lower Subordinates were promoted to the Upper 
Subordinate Service. 
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9. The annuo.! expenditure of surveys in tbe Indian Empire must 
amount to something like three crores of rupees, or say two million 
pounds, if we include cadastral surveys, carried out locally by Provinces 
and States, and miscellaneous surveys for engineering projects, e.g., rail
ways, canals, mines, roads, rivers, harbours, cities, &c. .. 

The prime duties of the Survey of India are geodetic, topographical 
and geographical, 8l\d cost little more than", tenth of this total (about 
Rs. 33,00,000); but the department is "Iso developing co-operation with 
local Burvey agencies, with a view to mutual economy, and is now doin~ • 
miscellaneous outside work costing about Rs. 23,00,000, on payment 
by those concerned, .besides advising and eo-operating in other directions 
and lending officers to Provincial Surveys as 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. 
Fo~' Surveys. 
Canlonmenl and Oily SurVeye. 
Cadastral Survey .. 
Railway Surveys. 

Riverain Surveys. 
Boundary Suney •• 
Geodeti •• 
Framework. 
Levelling. 
Special and M.UaneoWl. 
Training. 

10. :N. W. F. Provinoe and Kashmir. 
'I'opograpkical SU,1"IJ8yS in Dir, SWiit & Cbitriil & in tribal territory (pp. 

42, 43). 
OantlmMt amd city SWI"IJ8yS at Razmak; & revision survey at Peshiiwar 

and Nowsbera (p. 80). 
C(tdast'l'al and bou'lldClll'Y swrveys in Peshawar and Dera Ismail Khiin 
. <. distrjcts (pp. 53-54). 
F-ta'IMwtYrk. Triangulation in the D1r, SWii, Chitral and in tbe Gilgit 

Agency (p. 43); in Peshawar district aud Nortb WaziristAn {po 16). 

11. ; Baluchistan. 
TopofJ1"apkical BU.'l"tleys in Kalit State, Bolin Pass & Sibi districts (p. 44-45). 
Geodetic.· Gravity and deflections in Las Bela State and Cbiigai (p. 16). 
FTamew,?'I'k.· Triangulation and traversing in Ka\iit State (p. 45). 

13 .. Punjab, Punjab States an4 Delhi. 
Ai'l' 8'U11'v.y of Multiin (p. 46). 
Topog't'Olpkical Blln'W1IB in Riwalpiudi, Lahore and Sbekhdpura district. 

(p. 43); in Delhi Province (p. 43); and in Multiu, Muzaffargarb, 
Jbana and Lyallpur districts (p. 53). .. . 

.. Baza'l' 8'U11"Vey at Pahiirganj, (New Delhi), (p. 80). 
Biv''I'ai'li. Btl/rveyB, GujriiUwiila, Shabpur, & Montgomery districts (pp. 

48-50) . 
.&nmdary SWI"IJeys iu Gurgl100n district (pp. 50). 
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FramewOTk. Traversing in Gujriinwiilll, Shiihpur, Montgomery. and 
Kingra districts (pp. 49,50); rectangulation in Multiin, Muzaffargarh, 

. Jhllng and Lyallpur districts . .(pp. 51,53). . ." . 
. Lt1J~lling.· Two .Iines of high precision levelling, . vi~., Jhang. vW. 
.' Sargodha, Lala Musa, Wazirabiid ~ Ghak\<ar; altd Sahiil'anpu,!,. W 

Ludbiiina (p. 17). Secondary levelling from Jabboilnii to Kot lJildeo 
(p. 81). Tertiary levelling in Multiin, Muzaffargarh, Jhllng and, 
Lyilllpnr districts (p. 53). ._ 

MiBcellane01Ul. Kingra Valley development survey in Kingra district 
(p.50). 

13. R8jputana Agenoy, Ajmer and :Bikane~.,. . 
Topographical sW/'Veys in Jllisa!mer S~te (p .. 45!; in .Jaipur, Jodhpur,. 

and Kishnngllrh States and III the AJwer dIstrict (p. GO). _ 
ForllBt 8Wl'1Ieys in .Ajmer district (p. 60). ',' ._. 
F'I'amewOTk. Triangulation for topographical surveys in JaiIlUr;Jodhpuj.~ 

& Kiebangsrh States and in the districts of Ajmer & Merwilra (p. -eO). 
MiBcellane01Ul. Four-inch survey of the Kailiina Tank Catchment Area 

in the Jodhpur State (p. 60). 

14. Central India Agenoy and Gwalior. Nil. 

15. United Provinoes. 
Oity II'U'I'1JBys. Revision of J.lu~sool'ie City map, (p. 57) ... 
Boundary surveys in Bulandshahr district (p. 49). 
Levelling. Three lines of high precision i.e., Hiithras via Muttra& b~lhi to 

Meerut, Sahiranpur to Ludbiiina & Debra Dun to Sahiirnnpur fp. 17). 
SpecialBWMIBys. Revision of Mussoorie & Landour Guide map (p,_ ~7). 

16. Central Provinoes. 
Topogmphical II'U'I'1JByB in Biiliighiit, Bhandara, Chanda, Drug, Nigpur 

and MBndlii distriets, and the Chhwkhadan, Kawardhii, .Khairiigarh 
and ~iindgaon Feudatory, States (p. 58), also.in th~ J"shpur and 
SurguJii States (p. 56,57). . . 

Topographicalsur1Jeys in the Yeotmiil district (p. 62). . 
Framework. Triangulation in Biiliighiit, Drug, Bilaspur a'nd Ml1ndlii dis

trict.; in the Feudatory States of Kawardhii, Chhuikhndiin & Koreii 
(p.58).· . 

17. :Bomb&y Presidency, States of Western India' &nd 
:Baroda.. '. ,_ . . 
Topograplli,cal8ul'tIBy8 in Karaehi district & Kh~irpur State (Sind) (p, 45). 
Oalltonmmt &: city sur1Jeys. Revision at Poona, KiI:kee & Belgaum{p. 80), 
Geodetic. Gravity & deflectious in Karachi & Hyderahiid districts (p:' 16). 
Lev.Uing. The following lines of high precision levelling :""':Anjar to 

Ma~uiira connection of Stand~rd Bench-mark at BhUj; Nakhtaiiina 
M~tB to Lakhpat; and Unhin Tar to Tatta Sukkur to Hyderiibiid 
(Smd)(p. 17). Secondatr levelling for Lloyd .barrage project (p.8-1-)-. 
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18. Hyderabad. 
Topographical 8tl'MI6YS in Adiliibiid, Karlmnllgar, Nulgonda, Nander, 

. 'Medak nnd Niziimiibfid districts 'p. 62); in Raiebur district (p. 65). 
Special3-i'llch Bttrvey of part of Hyderilbfid City and environs (p. 62). 

19. Mysore and Coorg~ 
Topographical 81trveys in the Chitaldrug district (p. 65 J. 
Special surveys. Large.scaie surveys of private estates in the Kadtir 

and Hassan districts (p. 65); revision of the' 16-inch- maps hf the 
Civil and Military Station, Bangalore, (p. 64). . _ -

20. Madras Presidency and Madras States. 
1'opographical Btt'MIeys in the Guntur & Kistna districts (p. 62): in the 

- Anantapur & BeUary districts (p. 65): in Coimbatore, Madura, 
Ramnad and Trichinopoly districts and.in Pudukkottai State (p. 66). 

FOI'eet Bttrveys in the Kistna forest division (p. 63). 
Speci'II.8'ttr."ys. Large- scde surveys of private estutes in the Coimbatore, 

Mlllabar and Nilgiri districts and in Cochin Stllte (p. 66,67); 4-ineh 
survey of mining concession areas in Sandiir State (p. 65). 

Iha1n6w(YI'k. Triangulation in part of the Agency Tracts falling in the 
Godavari, Kistna and Yizagapatam districts (p. 63): traversing in 
the Tanjore and Trichinopoly districts and in Pudukkottai State 
(p.67). 

21. Bihar and Orissa. 
Air swrt'ey of Orissa CO.lst for the committee on Orissa floods, (p. 69). 
Topographical 8lwvey8 in Hazaribilgb, P"lamau & Ranchi districts (p. 57); 

in Hazaribiigh, Ranchi, :Miinbhtim, Cuttack and Bulnsore districts (pp. 
70,71) ; in Keonjhar, Mayurbhanj and NUgiri States (p. 71). 

Foreet liWMJeyB in the Chaibisa and Porilhiit Forest Divisions (p. 70), and 
the State forests of Mllyurbhanj (p. 72). 

Framework. Triangulation in -Gaya, Hnziiribiigh, Shiihiibiid districts 
(p. 57); in Gayii, H<!zilribiigh, Patna, Balasore, Cuttack and Puri 
districts and Dbenkiiniil States (p. 72). 

LeveLLing of high precision levelling from Baillsore to Howrah (p_ 17). 

22. Bengal Presidency and Sikkim. 
Air Btt'MIey in Maida district for Settlement surveys (pp. 68, G9, 82-84). 
Topographical Bttrveys in Jalpaiguri and Rangpur districts and Cooch 

Behar State (p. 721. 
Oity liWMJeys in Calcutta (p. 72). 
FlY1'eet BttI'Veys in Darjeeling and Bun forest divisions (p. 73). 
Framework in Jalpaigurl, Rangpur and Mymensingh districts Bnd Cooch 

Behar Stete (p. 73). 
Levelling of higb precision levelling from BaJasore to Howrah (p. 17.) 

23. Assam and Bhutan. 
Topographical 8lwveY8 in Goiilpara, Giro Hills and Bhutan (p. 72, 73). 
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T-:garden. tllllNJeyB in Sylhet district (p. 71). 
Fmwt B1£1'IJ6118 in the GoiiIpira .and Giro Hills Forest Divisions (p. 78). 
Framsulln'k in Giiro HilIs, Khisi and JaiDtiii Hills and Sylhet districts 

. . and BhuUn (p. 78). . 

24. Burma, Anda.ma.ns a.nd Nioobars. 
'l'opo.'graphical B1£1"1)ey8 in the Hanthawaddy, Myaungmya, Pyapon (p. 74) ; 

InseiD,Pegu and.Thaton districts (p. 76); Nigii Tribal area (p. 75). 
Forest tllllNJey. in Katbii, Mauei aud Mu Forest 'Divisions (p. 78-79). 
FrafMwln'k in the Prome, Sandoway, Tbayetmyo districts (p. 7"); in 

Hanthawaddyand lnsein districts (p. 77). . 
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Il.-A.:BSTRAOT OF GEODETIC OPERATIONS. 
. {Dr. J. de Grnatl n-.llter, )I.A .. &", D.t F. Jllltt. P •• from 1-10-.21 to '·tt·li 

DIRECTOR:- nnd from 28.6·28. 
:. Lt..CaW1H!1 R. H. Phnthnore, D.8.0., RoE., fron) ; .. 11-27 to 21·6.28. 

~ 25. General.-Besides geodetic work, the Director, Geodetic 
Branch administers the following offices at Dehra Diini No. !IJ Drawing 
fJ.Ulce, the Forest and Cunttmment Office and the Publication and Stores 
·Office, whose work is reported in the annual Map Publiclltion aud Office
work Report; and al80 the following Survey opemtions whieh are reported 
In other parts of this General Report :-Ltvelling e.1rried ont in aid of 
special engineering projects, vide para. 176; Cantonment Sltrveys (para. 
173); Training School (para. 178). 

26. Geodetio.-Pnrely geodetic operlltions include miscellaneous 
computations and research, preparation and publication of records, obser. 
vatory work (astronomical, magnetic, seismological and meteorological); 
important series of triangulation, geodetic levelling, precise latitudes, 
longitudes, azimuths, and gravity determinations, in all parts of Indi .. ; 
,and prediction of Tides .. t 38 eastern ports between Suez Dnd Singapore. 
• These geodetic operations are fully described in the Annual Geodetic 
Reports of the Survey of India. A combined Geodetic Report for 

'year8 1922-25, waS published during the year; separate reports for eacb 
succeeding survey year are now in the press. The followiug is a brief 
abstract of the geodetic operatious' described in the Geodetic Report 
for the current year, which includes complete Index maps and detailed 
results. 

Geodetio Operations for 1927·28. 
27. Observatory Seotion.-As the astrolabe had been taken 

out to the field i?y No. 14 Party; .-the bi-weekly time observations were 
taken regularly with one, and occasionally with two transit instruments. 

The reception of wireless time-signals from Bordeaux was carried 
out regularly by day. The wirele88 time·signals from Rugby which were 
initiated about the third week of December 1927, were also regularly 
received from the commencement of January 1928. From time to time 
during the summer months, when it was found impossible on account of 
atmospherics to receive the signals dnring daylight for periods exceeding 
one week, arrangements were made to pick up the night sigD4le emanat· 
ing from these stations instead. .. 

The resulte of the longitude opel'lltions, undertaken during October 
and November 1926, were scrutinized in the light of data received from 
the other ebservatories participating in the project. TheBe confirm the 
value provisionally obtained and make the longitude oC Dehra Diin 0'02 
seconds of time east of that obt"ined in 18\14·96. The reception of the 
daily time signals from Bordeaux and Rugby are being continued in order 
to see if there is any variation in longitude. 

Besides the bi·annual comparison of seven tapes belonging to the field 
detaehments of No. 17 Party, against Standard Bar I" thirteen pain of 
ne.... 8taves, received from that party for determination of graduation 
errors, were compared against Bar 1/1900 (T. S.). 20 levels received 
·from the same source. were examined and adjusted 'Ilt the close of the field 
season. 
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A 50-feet measuring tape made of non-corrosive steel by the Poldi 
steel works was received from the rtf. I. O. Its suitablity for base line or 
general survey use was investigated. 

In accordance with the Director's decision to make the Observatory 
Section responsible for the maintenance of theodolites nnd other instru
ments stored in the Publication and Stores Ollice, five theodolites were 
cleaned and adjusted in tbe Section. . 

The reflecting telescope by Browning, which had hitherto been kept 
in the old Haig Observatory, was dismantled !lnd re-erected on the upper 
storex of the Walker Observatory. A model of the solar system, showing 
the relative size and position of the ditterent planets, sun and earth on the 
scale of 10,000 miles to 1 inch, was set up in the grounds of the Geodetic 
Branch Office for the benefit of visitors and for instructional purposes. 

The magnetographs recorded 3 .magnetic storms of great intensity, 
and, 35 earth'luakes were recorded by the Omori Seismograph. Of these 
3 were of considerable and 1 of great intensity. . 

During April 1928, a weekly training class under Mr. R. B. Mathur 
W08 started, in order to impart pr.J.!:ticaI instruction in the use and adjustc 
ment of surveying instruments, and computations connected therewith, to 
geodetic and other computers of the Computing and other sections, some 
of WhOID were recently brought on to the Upper Subordinate cadre of 
the d~partmen t. 

This Section is also concerned with the periodical supply of meteo
rological and magnetic data, and correct time daily to certain local offices. 
A 'scheme to broadcast correct time daily in Dehra Dun and Mussoorie, 
through the agency of the Electric. Supply Company, is under consiaera~ 
tion and may be introduced in the near future. 
. ; Tbe Haig Observatory was rebuilt during the year and the zenith 
telescope'installed on the old latitude pillar. Regular .Qbservations with 
the latter were commenced in September 1928. The seismograph and the 
tide-predicting machine were removed from the Hurrord to the Baig 
Observatory in June and August 1928. . 

. . The observatories were visited by Their Excellencies the Viceroy and 
the Governor of the United Provinces and by otluir high officials in the 
mouth of April 1928. . . 

Short Cate-n<t"Y Bas6.-Since 1925 Dr. Hunter has dtisignei a 8/.0,." 
catenary base apparatus, that will pro"ide a base of sufficient accuracy for 
trans-frontier, triangulation, or triangulation with an expeditionary force 
'or boundary commission. '.', 

His Intest pattern has now been tested iu the Frontier Circle, and 
was used during the survey tactical exercise held at Abbottiibiid in Octo
ber' 1927, when it was so favourably reported on, that two sets have 
.been supplied to the Artillery Survey Section to form part of their 
equipment."... 
:,', The bose',tak~s the lorm of" crinoline" chain 264 feet lana,.suspended 
·:8s,&:catep,ry,;.,an!1. provision is .made for thre.e· int~rmediate s!lPports, 
·;whic.h. ~,owever. IIr.e not always essential .. Arr:angem~nts are .m~de for 
appl~~tion of a const.ant ho?zontal. ten~io,:,. to the .• Cbl!in: T~gets, are . 
prOVIded at *he terminal POlUte, to whIch theodoltte observatIons caD 
be taken 'from' points suitable for the extension of the base and iliis , . 
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"short catenary base" may be used in a manner similar to a subtellse bar. 
The tapes for the two new sets have been standardized in the Observatory 
Section and tables drawn up giving:- ... 
(a) lengths of sections of the base under standard tension and temperature .. 
(b) catenary correction for variation in number of intermediate supports. 
(c) correction for temperature. 
(d) correction for slope. 
(e) reduction to sea-level. 

Further experiments will be made in the direction of using invar 
tapes instead of the ordinary steel crinoline chain, of which the present 
patter.n is made .. 

28. Computing Office.-The most notable contribution to O'eo. 
·desy during the year was the interesting address on the Figure otthe 
Earth, delivered by Dr. J. de Graaff Hunter, as President of the Mathe
matics and Physics Section of the 15th Indian Science Congress, held at 
Calcutta in Janua,y 1928 . 

. Numerous calculations, dealing with the investigation into the mo.st 
suitabfe Figure of the Earth were undertaken. Other computations, for 
the assessment of accuracy of triangulated heights, for the determination 
of plumb·line deflections in terms of the Internl,tional Spheroid, and for 
the adju.tme~t of the 'Iraq olld Turco-Persian boundary triangulations 
were carried out. The remodelling of various professional forms was 
completed. About 190' requisitions for data both for departmental and 
extra·departmental purposes were complied with. Contoured degree.sheet 
charts for correcting theco·ordinates of the topographical triangulation 
in 11M sheets 38 & 43 of the Frontier· Circle, were prepared on a 
large scale. 47 degree sheet triangulation pamphlets (incluiling most of 
the 'Iraq triaagulation) we!'e !)ompiled, and 41 were printed oft: 81 old 
triangula.tion pamphlets, which were out of stock, were reprinted by 
·photozincography. As the existing star-charts we~enot properly adapted 
for use in the Himiilayan region to the north us well us iu South 
India, separate star-charts for latitude 15· and 30· were prepared 
and printed. .. 

An enlarged edition of Part III of the Auxiliary Tables, 5th edition, 
has been reprinted. The tables relating to Lambert's conical ortho
morphic projection have been added as an important feature of this 
edition. . The separate stur.-charts above. mentioned have also been 
included. Part IV of the Auxiliary Tables is under compilation. 

. '.fhe Geodetic Report Vol. I, 1922-25, has been publiRhed, Vol. II, 
1925-26, is in the press and Vol. III, 1926~27 has been prepared for 
press. The editing of Vol. IV, 1927-211, has been taken in hand. 

29. Tidal Section.-Tidal predictions for 37 Indian ports for 
the years 1929 and 1930 were run of!' on the tide-predicting mschille. . 

The self-registering tide·gauges at Aden, Basra, Bombay, Karachi, 
Madras, Rangoon, Bassein and Elephant Point (Rangoon River) conti· 
nned to register the tides throughont the year. .Bassein, Rangoon, 
Elephant Point and .Basra observatories were inspected.· . 

About the middle of November 1927, a. passing steamer collided 
with BIld . damaged the observatory at Kidderpore. In consequ8!lce the 

• 
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registration of tides at that port was interrupted till the tide·gauge wns 
re-instaJled in August 1928. 

The readinus of nctual times and heights of high and low water 
during daylight °hours on the tide-poles at Bhivnagar, Chittagong and 
Akyab continued to be received and were dealt with. 

The harmonic analysis for Bassein for the year 1926 was completed, 
the port being treated as an open sea port.. . 

The printing and publication of the 1929 tide-tables is expected to 
be completed by the end of October 1928. Advance copies of the tide
tables of 17 ports for 1929 were despatched to the Hydrographer to the 
Admiralty by the end of March 1928. ., 

The 'Iraq Government having ngreed to pay the cost of preparation 
of a new set of chart., giving the monthly mean values of the heights 
and times of high and low-waters corresponding to the mean times of 
the moon's transit, 16 such charta for the port of Basra were prepared 
during the year an~ have been used in the predictions for the tide-tab~es 
of that port for 1929.. . 

The tidal station at Basra was not previously under the control of 
tbis Department, but as the predictions were of a low order of accuracy, 
nIr. D. H. Luxa, the tidal assistant, with the approval of the 'Iraq 
authorities, inspected the automatic tide-recorders used by the P~rt 
Directorate along the Shatt-al-'Arab. He also Saw the tidal data and 
records, ·available in the Chief Engineer's Office at TanUmah, and 
instructed the officers responsible for the working of the automatic tide
recorders at Taniimah, AbadAn and Filo. The Survey of India has 
asked the port authorities to send certain records, as recommended by 
Mr. Lux&. It is hoped thereby to increase the precision of future 
predictions. 

30. Gravity and Deflection Observations.-(No.14 Party).-
In Sind and BaluchistAn the force of gravity as well as plumb-line 

deflections in the meridian and prime vertical were observed at 13 
stationB:-

3 stations near the coaBt in Las Bela State. 
4 stations in the Indus Delta. 
1 station at Hyderabid (Sind). 
5 stations in Chiigai district, Baluchistan. 

Gravity observations alone were made at 3 station8 in Chigai 
district. Obs .... vations were taken by Major E. A. Glennie, D.S.O., R.E., 
and Mr. B. L. Gulatee, X.A. Except for one considerable northerly 
detlection near the Rann of Cutch, no exceptionsl results were obtained. 

31. TriaDgulation.-(No. 15 Party).-Secondary triangulation 
was carried out !n the Nort~ We~t Frontier Province at the special 
request of the Director, Frontier CIrCle, to form a reliable framework 
in this area, from which the accumulated mass of minor work could 
be adjusted and brought into the same terms. The work consisted 
of two shod extensions; the ~rst from the Great Indns Principal Series 
about. Campbellpore to the nelg~bourhood of Peshiiwar, a total length of 
60 miles; and the second running from the North Baluchistiin Series 
north-west of BaDnu, up the Kurram valley as far as Piirachiniir and ~ 
Ule oppolite direction to Razmak, a toW length of 110 mile~. The 
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observer was Captain G. H. Osmaston, H.C., B.B., who used a small Wlld 
universal theodolite with very Satisfactory re6olta. 

3a. mgh Precision Levelling.-(No. 17 Pllrty).-Out of a 
total length of 13,300 miles of lev..ning of high precision required for 
the new geodetic level-net of India, 334 miles were completed during 
interval 1921-28, bringing the total comploted up to date to 5,333 milos. 

A toto.l of 1,431 miles of. high precision levelling was done. This 
includes brll.nch lines not reckoned in the net mile&ge:-

]'1/, fo-reai1:Bctio'1/, 0'1/,l11.-361 milee 
(a) Muttra-Delhi-Meerut in U. P. and D.lhi... 154 

. (h). Sll.hiranpur-Ludhiina in U. P. and Punjab 138 
(c) Nnklltoriina Motii-Lakhpat in Cutch ... 62 
(a) Unhia Tar-llughalbhin in Sind ... 7 

]'1/, bark direr.tion oll.lll,-2115 miles 
(a) WazirilbiJ.d-Ghllkkar in Punjab ] 1 
(fJ) BRs~,,-Howrll.h in Orissa and Beng..! 145 
(e) Mughalbhin-Tiltta in Sind ... 79 

]'1/, both. directions.-2 x 302=604 miles 
(a) Jhang-Waziribid, Punjab ... . ... 2 X 201 
(I.) BIli '9ore-B~sta, Oris_a ... 2 X 18 
(e) Hiitbras-Muttra, tTnited Provinces .. ' 2 x 27 
(d) Dehra Dlin-Sahiiranpur, United Provinces 2 x 56 

}Uvision in one ai ... ectwn only.-231 miles 
(a) Sukkur-Daur, Sind 113 
(b) Hyd~riibid-D"ur, Sind ... 92 
(e) Anjir-M"muiru, Cutch... ," 26 

The standard bench-mllrk at Bhiij in Cutch State, the construction 
of which was not completed when the net· line through. Bhiij was run in 
1922-23, WRS connected dUling the year. ' 

Captain Bomford investigated the effect of, refraction in lines of 
levelling, where· the ground slopes continuously in' one direction; and also 
the best method of lev,-1lin/t acros~ large rivers. Some account of these 
researches are given in Geodetic Report Vol. IV, Levelling from 
Sahlranpur to Dehra Dun and, the crossing of the Indus river between 
Sujiwo.l and Tatta in Siud were done in accordance with'the deductions 
he made from his investigations. 

88ccmda ... ,V and te'l'tia'l'y lev8lling.-Reports of these' works will be 
found under Part X of this report (p. 81.). . 

. Torsion balance B'U1"IJey.-A special detachment of No. 17 Party 
under Mr. K. K. Das assisted by Mr. H. C. Banerjee was sent to Assam to 
assist the Burma Oil Company in its torsion·balance gravity survey 
of the oil-fields of Assam. 

33. Mlscella.neoue.-OrgllMu"u."..-The Government 01 InaJa lanolionoel 
&he incorporation of &he Geoclelio Compute.. of 'he Compulin, Om.e in Ih. Upper 
SuborcliD&te Service of &he Survey of India wi&h eff .. , from 1a1 April 1927. 

Tertiary levelling of the nav.1i irrigation projeot of the Punjab Government W8I 
transferred from No. 17 Party, Geodeti. Branch, 10 No. 28 Par~ (Reolangolanon), 
Frontier Circle. 

The oommerciaIleveUing group of No. 17 Party, which ~ had • separate 
budgel, w .. aina1l1amated with 'he main P&nf. 
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.III.-ABSTRACT OF MAP PUBLICATION. 
AND OFFICE WORK .. 

34. Full Reports of the work of all drawing, printing, and 
miscellaneous offices of the department, with Index Maps showing the 
progress and present state of map publication on various _les have been 
published separately in the Map Puh/.ication am.tl Office Work :Report for 
the financial year ending 31st March 111211 .. The following extracts from 
the full Report shQw the most iuiportant result of all this work, in ·the 
shape of Publications and Issues, etc. . 

Table I (a)~Maps j:,ublished'at Calcutta, during the year 1927-28. 

... New' Reprint. Number of Valne 
C1 ... of map'''' Bcale. pablica. and new oh .. " Ra. tion!;!. editions. printed. 

--

GIlNERAI. MPAS. . . D""" ...... "". -... 
Maps of India ... ... VarlOD8 1 2 8,900 4,850 

GEOGRAPHIOAL SIlBIES ... 
Sonlhern Alia ... 1:2,0110,000 II 1 1,711 8,482 ... ... 
Indiund Adjacenl Counlri ..... 1:1,000,000 1 22 11,880 20,850 
Carte Intern.tio;,ale du Monde i:I,OOO,OOO ... 2 688 1,764 

TOPOGRAPHICAL MAPS: .. 
Quarter·inch, Modem ... ... J"=4 miles 22 14 ~6,182 24,784 .. (Prely.) ... Dilto " 6 4,920 7,540 

(Provl.) ... 
Dilto 19 5,644 8,574 " ... ... 

Half·inch, Modem 1"=2 miles 41 15 81,270 94,898 

" (Prely.) ... DiHo ... ... .. . . .. 
One.inob, Modem 1"=1 mile 158 101 149,481 2,81,228 

" 
(Proly.) ... Ditto 4 4 8,901 6,992 .. (Provl.) . .. Ditto . .. ... . .. ... 

Old .lyle oheete ... ... Various .. . 42 7,182 10,877 

SPIlCIAI.:MUS. -
Admini.tration report map. ... 1"=8 mil •• ... 1 50 19 
Provincial mapa .;. VarlOD8 ... 1 1,009 1,261' 
PIao8 of Cities and Canton •• . . 

menll ... ... Ditto. 5 II 4,861 11;722 
index map. • .. ... Ditlo 68 88 181,176 26,495 . 
Mlaeellaneoua maps ... .Ditlo 21 28 27,228 19.088 

Total '''1· ...... '·1 !!!a7 !a9S 1 339.877 14.76.994' 

E"wa,.a<par ...... t,d. 
Mapa ... VariOUB " 208 S2 ... ... lS2,818 46,984 
Plona and cliagrama ... Dhto 199 50 121,801 9,228 
Illustra.tions ... ... . ..... 85V 18 188,892 84,284 . 
Mia •• llaneoua ... . .. u .... 51 62 . 208,817 6,541 

... , " Total ... . ... " I 813 l8la 689.828 1 ' 98.987 . 
Grand. Total ... . ..... 1,140 480 1,069,1100 6,7lU6l' 

. 
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Table 1 (b)-Maps published at Dehra Dun. 

Ne .. ReprinI8 Number of 
01881 of map •• Scale. publica· and new abeets Value. 

lioll8. edition .. printed. 

-
D~ Bo. u. p. 

CaDionmenl mapa ... Vario!ii 18 182 12.900 16,800 0 0 

For .. lmape ... .. 161 84 U.478 U,8411 8 8 

Miscellaneous ... .. .. . • 1 ,2.171 81 7 0 

Total. ... ... 179 167 96.649 87.980 16 8 

Blllfrg,tlopatrllJuntd. 
,- - -

Uape ... ... Various 151 24 65.487 7.4114 1 0 

I -
Plane and c1iapams ... .. 117 .. . 44,1154 - 4.480 10 8 
- . ., 

Charlo ... ... 4/'=1 mile 227 .. . 80.788 8.168 0 0 

Total. ... ... 496 94 141.909 16.18011 8 

Orand Total. ... ... 674 191 1167.768 69.861 10 11 

Table I (o)-Maps published at Quetta. 

Ne .. Reprints Number of 
Clas.ofmsp •• Scale. publi •• - and new obeel. " V.luO. _0'' 

tion~·· eo¥tioD&; priDl8d. 
, -

I ., . , Dop .... t ... ntal. - B •. Q" p. 
- , 

Plans and diasrame ... VarioUI } . ' 
6'1 ... 2.429 682 9 0 

Charls I ... ... .. 
,-. 

Total ... 1 2.4119 1 6811 9 0 

E.,Irtz.tlep4rtm ... tal. 

Maps Various 8 41 2.888 ' 1.8211 6 0 

Plan. and cIia£r.."a .. ' 51 11,220 818 12 0 

Charla .. 8 ' 1,440 821 ,4:,.8 

Total. .. ·1 69 1 411 15,646 1 2.768 6 6 

Orand Total · .. 1 119 1 41 I 17.976 1 3,800 ,16 6 

-
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. Table I (d)-Maps published at Peshawar. 

New Reprints Number of 
. C1 ... of mapo. Beal .. publica. and new meets Value. 

tions. editions. printed. 

D"l'"rtm...tal. R,. 41·11· 

{ 1"=1 mile 8 ... . 200 91 0 0 
MiIilar)' mapa .. ". It'= 2 80 17 0 0 .. " . 
W-11aneouo ". Various 26 ... 1.417 885 0 0 

.. 
Total 31 1 I 1.64'7 443 0 0 ... ... ... 

E'"ltra·depa'lm".ta~ 

Miooellaneous plana and Various 
/ 

16/ ... I 886 421 16 0 
cliasrams. . 

""Total ... J ... 16 1 .. , I 836 r .421 16 0 

Grand Tota.l. .. ·1 ... 46
1 

. .. I 2.483 864 16 0 

TABLB n~ABSTRACT' OF MODBRN TOPOG1,lA.PHICAL MAPS • 
. - . . .. ".-

I 
One·incb I H .. lf·inch . Quarter-inch 

sheeta. sheets. Degree sheela. 

Toposraphical mapa publiabed in 1926·27 149 87 22 
Do. do. puhliehed in previous 

7eal'8· 2.426 666 188 

Total publlsbed .. ·1 :3.6'76 1 7013 206 

Numbar ¢ 'h!"'tBln India ... 1· 6.218 1.630.1 460 

35. Notes.-Oakutta.-In addition to the work 9hown in 
Table 1(11) material for the original mapping of the 'Eastern imd Burma 
Circles. and for the compiled mapping of all Circles, and also for the 
new Catalogue of Maps (under preparation) and for numerous extra
departmental maps. was supplied. Nine indexes, in colours, for the 
General and Map Publication Reports and Supplement, were printed . 

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

38. Deh'l'(1, Dun.-In addition to the work. shown in Ta.ble I(b) 
above, 115,199 prints of 1,150 originaJs, consisting of 'plane-table sections, 
triangulation chans ~d pamphlets, and. forest maps were printed. 

3'7.' Banagalore.-The Photo. Zinco section of No.4 Drawing Office, 
Ballgalore, reproduced 52 maps of estates, forests, etc., on payment for 
Indian states and private individuals; also 458 plane-table sections for 
parties. It also prepared 288 vandyke plates. The total number of 
pulls in the hand presses were 9,013. 
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Table III.-Letterpress publications. 

(a) PUBLISHED A~ CALOl1HA. 

1. GeDeral Bepori of ihe S ..... ey of India. 1926.27.-(411).'" 
2. Do., Supplement to, ·1926.27.-(75). 
8. Map Publica,ion and Offico Work noport, 1926·27.-(800). 
4. Band·book of Topoaraphy. Cb. VIII, 1927,-(6001. 
5. Do. do. Ch. XI. 1927.-(6001. 
6, Do. do. Ch. I. revision of Appenc1ix m ..... (750). 
7. Correction .lipe. to Handbook •. Type Table. Border Specimen. 0"'.-(19,670). 
8. Lit" of mapi publisbed. issued monthly.-ISOOI. 
9. Do. do. IF. O. U. 0.1. iasnod qaarterly.-(176). 

10. Survey Note •. isaued monthly,-(850). 
11. Government of Inc1ia and Circular ordere. el •• -11.eOO). 
12. Type Specimen Book for Drawing Olllce.--(200). 
18. Index to nam" Ca\cutta·Howrah guide map.- lI,800). 
14. Noles of tho Vandyke Proc •••• - ' I00). 
15. Camp Olllcor'. Reoord book.-(200). 
16. InotmeUODl and AppUcalioD form for canc1idalea. CIaee II Sorvice.-(SOO). 
n. Annual Indonls fo. Europ.an Siorel.-Varioua .. 
ae. Calendar for 192e.-(8,500). 

(II) . I .. H, .... hl CalouffA. 

1. Ham.d·boolf of Topograpl,,, Cn. VI .. lI..,; •• d EGitiol&. 
fl. Do. i1A>. (.,., X •• l1...,..,t! Hdilio". 
8. Do. i1A>. C1&- Ir., Fulil T_ .. Tab1. ""1/. 
4. Co,.,.,,"'" .Iip. to Hnndbt>olt., T!I'P' 2'ob1 •• Borner S".oim ..... to. 
6. De.eriptinfl' oj Contumtionczl Sign. fur Tapo. map •. 
6. C"tGlo/lft. oj 11141/', 
r. Price Lilt of S""'1fI of I .. ,u" ""'PI. 
8. a"", .... ",.nt of InGia and Circular ord .... 

(c) PUBLIBBBD AT DBIIlIA Dux. 

1. Goodetic R.port. Vol, I. 1922.~5.-(.;00). 
'2. ProfeuDai Pnpor No. 21, Irrigation .t Settlemen'Survoya, 1028.-(400). 
8. Band·book of Topography. Ch. IV.-I750). 
4. Do. AddendulD. Ch. \"Ir,-(2501. 
6. Tid. Tabl •• , IndiAn POrls lor 1928;-16,52.). '. 
8. Report &0 Interna_al Union of Geodesy '" Reophyaico.-(1,080). 
7. Levelling P ..... pblet Addend11lD. No. 89.-UII61. 
e. Do. . do. do... 40.-1100). 
9. Do. do. do. .. 41.-(800). 

10. Do. do. do... 78.-(800). 
11. Sacondary Lev.lIing Lines .. 90 :8.-(lIoo); 
12. Do. .. 90 C.-(lIOO). 
18. Triangulal:ion Pampblela.-(loo of each). . . 
14. CUalogue of Mape of Cantonmen. '" Military S.lioDa-PubHo ediu.n.-(8oo). 
16. Routes in the Weatern Himllaya '" X .. hmi ••• orrecuona.~(510). 
16. Auxiliary Tables Port I •• epriol.-(IOO). 
1'1. Traverae Tabl ... -(60). -
18. Time of ..... pu.n of Rac1io Signa.la.-(SOO). 
19. Circular by the 8 ..... ayor G.neral in regard to AirSurvoys.-(l.Ooo).* 
110. Noli ... of the Survey.of India.-(1.660). 
ilL . Amlua.l Repori on atandazd bench marks.-l5ool •. 
211. Lin. 01 Publications Oetterpreaa' of Survey of Inc1iL-(l60). 
113. Correction olip., VarioUB.-(II,060). 
94. 148 Profeuiona.! forlDa.-C1,6I1,8(0). 
26. Misce11anOOlUl jobo.-(1.78,844). 

'lhmbml ill bnoIreto afler, .. b item mole u., .... ber of oopies p:lDted. 
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Table UI.-Letterpress publications.-:-(Conold.). 

( d) 1ft lIMUl "' D,1wII Dfm. 
1. Goodd'. 1/oport, Vol. II, 19115·116. 
2. B""d.boo" of L.."lling. 
a. TiM Tllblu. lrulMm p_. 1929. 
4. L .. ,IWng PlVl1lflhlet No. 68. 
6. 811 BocoMllru L .. ,lling Linu. 
6. 12 ~ Pannplokta 
7 •. A...,;iiaru TIlbI • .-P4f" III. 
B. A.""",," PIVI1IfI"",t. . 
9. Qu:&lijlollUoR BlI]>Orl f- fM' L<noer 8ubortliftllla. R .. ;.1d. 

10. CM"r"Utm .lip. to FM'''' Map Olfico 0IIlal0gtu. . e '. \ 
II. Govomm ... t of IntUcz Or/lo" (Admini.trati.,) 1919 to 1924. 

. 38. Map I~sueB • ..."The following Table shows' the number of 
maps issued during the year. . . . 

. Table IV.-Maps issued by Survey units, . 
ON BOOK TRANS. ON OASH PAY· nn (TO GOVERN- FBBB IB8t7ES. TOTAL. 
HBNT OI'.rICIALI); 

. :M'B2\T. 

D_DeparlmOllta1 

X _ Extra-depart- N.mbc~ I ' Sale Number Number 
Face Number ' Sa.le mentaL ot ' of Sale of or 

. copies: I Value. copie;s. Valu .. copies. Val ... Cop1es. Va.lue. 
Ra. Ra. Ra. Ra, 

Calcutta D 68,313 90,678 60,164 m,846 . 68,187 l,Oi,469 192,204 1~15,G22· 

X US,30S 68,467 134,2U 16,968 12,607 2,896 .90,068 8"",425-

Dobra DIln D 14,817)' 17,419 1,661 3,621 1,861 18,937 24,269 21,046· 

. - .j :x- : 7;124 12,269 2,&67 S,U8 64 20 73,U;:; . 16,01; 

Simi. D ...... ...... 60 128 12 18 7~ 
I . 

146 

B6wa1pindi (tlA" 600 102 400 
Compan1)' X . \ 604 ...... . ..... 1,000 , 1,206 

, 
64 1 Quetta. (" E " 8 9 96 ...... . ..... "iO 105 

Compau)') D , 
i' 

PeahlLwar (No,IS 
Party) D 

...... ...... ...... i' . ..... 1,647 443 t.64i H3 

X 200 181 686 2Sa ...... . ..... ~ati 422 

MUIIOOrie . D ...... ....... B02 69. . ..... ~ •• ! .. S02 09i 

Bangalorc D 1,499 3,334 4,901 9,964 ...... ...... 6,406 13,29~ 

Shillong D ...... . ..... 501 .. 1,036 ...... . ..... 501 1,055 

Ma:rmyo D ii70 . 1,00~ BUt 675 ...... ....... tIll8 ·l,USO 

Total. ... [595,515 1,9!,058 205,709 1.21,441 9O,821 1,22,713 1 ~04813.is.9eo 
• TbelO figures do Dot include lobi value of free 188Ues. 

-,- I 
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, "39. Map Record and Issue Office :-'rhe total proceeds from 
the sale of maps, which excludes the value of free issues, show, a decrease 
of Rs, 19,121 from the last year's figures, while the actual number of 
copies issued fell by 198, 723, 

The reason for this decrease may be ascribed to the fact that smaller 
sums' 'were placed at the disposal· of the military authorities for the pur
chase of· maps during the last financial year, 

The value of Departmental Book-Debit issues remained practically 
the same, but in the case of Extra-Departmental issues, it increased 
by 4,667 •. 

, Cash sales, on the other hand, decreased by 41,309 eopieaof Depart
mental issues and increased by 10,101 copies for Extra-Departmental 
issues, while free issues show an increase of 8,858 Departmental and 
8,969 ~tra-Departmental copies. ' 

New steel almirahs, with a total capacity of 2,102 shelves, were erected 
during the year, leaving a balance of 3,758 shelves still to be provided. 

40:' Debra DUn Map Office.-Most of the issues from Dehra 
Diin are forest, Cantonment, and other speciDJ maps for Government de-
partments. ' 

41. Stock of Maps.-Calcutta. A comparison of Table I(a) 
with Table IV shows that, during. the year, 399,877 departmental sheets 
were published at Calcutta, while 192,204 sheets were actually issued. 
Some 7,600 copies of superseded maps were withdrawn from stock, the 
net increase of stock being, therefore, about 200,000 and 'the total stock 
in hand about 5,200,000. 

Dehro. Dfi:n. The corresponding 'figures for Dehra Dun. are 167,758 
published, 160,068 sheets issued, stocks in hand have increased by 7,690 
shaets (<120 new maps). The total stocks in hand inDehra Dun .are esti-' 
mated at 333,017 sheets. 
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42. Mathematioal Instrument 01D.oe.-:-The demands Q"Jijhe 
olliee for the supply and repair of instruments and the workshop" ,out
turn all show a considerable increase compared with recent years (vicU.l; 2 
and 6 in the following Table). Demands by Public, Works Department, 
Military and Rail ways were UDusually high. : .. c.' 

-
Up Iu 3111 Marel. 19B;. 192fj-26~ 1926·2i. 

,"":.', 
1927·IIS. 

R •• : iI •. Rs, 
1. Total _118 of ._ iuaed 4,=0,340 6.1i.410 6.60,~9· 

2. . V oIue o(repm .. carried out to ordor 1,3~.OO8 1,40,144 1.64,Oe9 

3. Value of instrnmtmtl. etc., ..... urned to 
Store by tbolSO who DU longer requin-
them ... .., ... 51,0-13 99.369 63.760 

Book Vnl ... 01 Stool< 
(0) ID Sem......hle 8_ 2,65.-1i" 2.4R.669 . 2.87.839 
(b) In Bepairalde Rtor. M1.5~; HO •• ;;;9 97.799 
(e) In lfuterial Store 2.16.136 1.9~,132 2,01.079 

4. 

Val .. 0/ NerD i_um ... " nnli Jlq!orial. 
(0) Mauufactured in Workshops ... I.i';.~iO! 2.~O.642 11.92.781 
(b) Purobaaed looa1ly ... 43,326 83.016 93.964 
(e) 1m&:: th ...... gh the Stores 

apartment, London 9"l,003 1,82,919 '9,47.6114 

6. 

8. lVorr..~ 
(a) V ue of work dcme ... 4.31.269 4,71.618 6.49.208 .. 
(b) Co.t of OlD"\"Y'" (including 

pension contribntinn) ... 1.60.659 1,70,980 1.76.S7S! 
(e) AY""'lle nUll1ber of •• nploy... .•• :S-o. 412 So. 458 No. 461 

-
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IV.-ABSTRACT OF TOPOGRAPHICAL WORK. 

43. The following Tables show the progress of the topogra
phical programme assigned to the Departmeni in 1905. and the OUt-tnrnS 

and cost-rates of different parties during the year under report. 
44. Progress. It was hoped in 1905 that mapa on the scale of 

1 inch to 1 mile would be available for the whole Indian Emoire within 
25 years j but the work has been greatly retrenched and delayed from 
various causes, and in 1913 the Secretary of State sanctioned a scheme 
for the reduction of the scale of survey in the less populous areas. 
Allowing, for the surveys to be carried out on the reduced seales of 
1 inch and 1 inch to 1 mile, under this scheme, we may roughly regard 
half the work as being completed by 1925 j though' there is a ten
dency to revert to the 1 inch seale in special cases owing to the pressing 
requirements of geologists and engineers, combined with, the modern 
military view that this is the smallest scale 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 Ind8f1J Map at the end 
of thie volume. 

Revision of modern 8'lJh"Veys has also become nscessary in some 
important frontier traeta and is already much needed in some other , 
areas. Also some areas surveyed on smaller, scales have had to be reo 
surveyed on a larger scale. The figures for this work are given in italics 
at the, end of Table A. 

Table ~.':::-!,rogress of To~C?graphic~~~urvey_s _~in~!, .1905. 

Scal •• of survey mo.tly 1 inch to 1 mile, but including \I·inch, H·inch, i·inch and 
80me i-inah work ooeeaioDally. ' 
-

Survey y ..... Old Norlhern Old Soulbem Old Easleru 
TOTALS. Circle. Circle. Circle. 

Sq. miltl" Sq, mile., Sg •. 71.il.,. Sq, .nile., 

1905·10 ... 70,784 44,676 . -52,886 168,844 

1910·15 ... 116,958 70,765 51,664 289;877 

1916·20 ... 38,718 59,916 40,654, i84;2B8 

1920·25 ... 82,777 106.619 66,708- . 256,208 

TotaJa to 19116 ... j 304,93111 1181.976 1 1111.898 798,1107 
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Table A.-Concld. 
The B1Jl'IDa eirele was aeparahd from the Easiern Circle in 1922·28. The Norihern 

....a Soulh .... 0ireI .. were reformed as Ihree eirel .. in 1925·26. The above 101.... are 
therefore rediolribuled amoD8Illhe p .... nl five Cirel .. (with s1ighl adjuslmeDI based on 
revised estimates), a.s follows:-

Survey 
year8. 

Up 10 1925 

1925·26 

1926·27 

1927·28 

... 

... 

... 
... 

Up to 1928 ... i 
BGlaRce .,., .. 

maiftiftg. 

Total pro· I 

gramme. I 

Up to 1927 ... 
1927·28 ... 

8q. ",il~ •. 8q. "tile •. 

172.882 218.774 

4,906 11.621 

7,964 6,086 

·6.297 4,035 

8q.milu. 

200,051 

14.187 

18,758 

14,840 

EastCl"ll 
Cirele. 

! 

Sq. mil", 

89,587 

6.029 

10,889 

14.173 

I ' I 
191.549 1 235,466 ! 242.781 i 120.678 

840,066 fJO!l;63~ . 100.769 16l,6ii7j 

i 
531.615 : 438.000 343.660 285,235 

I 

Burmn 
Circle. 

Sq. mile •• 

122,809 

6,012 

5.548 

7,897 1 

1~1,'~61 I 

124.114 

TOTALS. 

8q.mil". 

798,108 

42,705 

44,186* 

47.949 

93!U35 

982.040 

265,875 1.864,1176" 

Revision _d Re-8WMJey of the ab01le work. 

J,003 28~ 1.007 70 1,016 6,380 

1,101 Nil J,7la Nil Nil 2,844 

. . • Theae tottJe are ezchmve of 51,. "lt1&re mile., .... rveyed m Yepal OD the l-mch acaJe . 

Table B.-Analysis of balance remaining on 1st October 1928 

Proposed loale Frontier benh'al Southel'n Eastern I Burma I 

of survey. Circle. Circle. Circle. Cire1e. I Oircle. TOTALS. 

I 
Sq. mil ... Sq. mil ... Sq. mil ... Sq. mil ... I Sq. mile •• Sq. mil ... 

Ii·inch '" •••• 47,598 ... "', ... . .. 47,598 

1.inch ' .. 57,166 47,187 100,789 115,180 108,577 428,779 

i·ioob 205.181 148,789 
I ... '" 49,427 , 20,587 428,884 , 

I·ineh '" 80,178 8.658 ... . .. I '" 86,884 

I 
Total •• 340,066 9011,634 100,769 164.557 I 194.114 932,040 

I 



Table C.-Areas and Cost rates of Surveys, 1927-28. 

PART\" AND IIOCAr.IT\', 

Ohanlct.er of coull~r)·. Scale and description of work. 
'.; 

"A" Company.-P\lDjab and North-West Frontier 
Province; . 

Hig!, '"."maim ("p to g6,OOO ft,) ~.inch " i·inch 'rrla.ngula.tion 
partl" ..... "" .. """Un •• 

Dilto dilto .. , Balf-Inob Originnl survey ••• 
OriginRl survey ••• Sub'III.nl.". (up t. 17,000 fl.) One-Inob 

partlu .oood •• I, 
Dilto . dillo ••• One-Inoh Original survey •• , 

MetUlIm~ barf' hill. .•. • •• One-Inoh Origillw survey •.. 
Pla";'na ,,0 .0. ..0 lA-inoh Revision survey 
Bi.,.,... ... A ..... (Delhi) '" Two-Inob neourvey ... 
WOOtiId HtI,. (M' ...... ' ... Four-Inoh Resurvey ... 

"E" Company,-BaluchistlLn, R8.jputana and Sind. 
Dilficull Bugged hill, ... One·inch Triangulation 
Flal Pal ar... .., One·inoll Triangulation 
Baro rocky ',ill..., , .. Half,inoh Trinngula.t!on 
Diffic1Ilt r .. gg~tI.MII. .., One-Inoh Original survey .. , 
Flal Pal a ..... loon. "ilia ... One-Inob Original survey .. . 
Irrig .. ",d Plai" ""t" i""gl. ... One-Inoh Original survey .. . 
B.lling " .... t ,.. • .. Quarte .... lnoh Original survey .. . 

No. 22 Party.-P\lDjab. 
Oh...ab ...., BIi" ft.......... lra.I.~ 24·inoh oacIaa&ral survey and base· 

lmltfl plattl t fairly open. line traverse. 

K.lngm Di.lrict, So"',for .um ..... ' Olle-inch=IOO re.l survey, inoJud
h_IthfllOmuntiulcdinggrolfntf. ing traveninr, levelling, and 
lightlU !or .. ",,z, plnnelabling, wilhout mapping. 

No. 23 PartY.-Punjab. 
H" •• I. Irrigation proi •• , C .. IIi· Fonr-Inob Special survey ... 

l1atcd plaim and ~8nt co,mlry 
... Ih ...... 6 i .. ngl •• 

Area. in 
8q. mUel 
of .... h -... tiOD of 
work. 

4,260 

296 
994 

190 
25 

1,088 
18 
86 

2.089 
1,045 
1.054 

779 
2,854 

270 
1.818 

1,506 
(Lin .... 
mile.). 

281 
acres. 

2,645 

Cost rate Total ex-
Jl.6r IICJ· 'rotal ~1'fA pendltuJ"8 

mile (lu- of m 0cI0~ eluding .&~- ....... 

comp". graplncal 1.t 1927 
tiona o.nd 811"oy. to Septr. 

mD.Jlping). 80th 1928. 

Its, Skj, m. 

• u l'G) 
, .. / .. , 
82'2(6) 2.642 

(0) .... 
27'2 

(0) 

98'6,d) 

8'2 
10'7 

8'5 
88'7 
29'5 
41'8 

2'8(0) 4.'716 

56'9 (per 
line"" 
mile). 

25'9 (per 
acre). 

46'1 2,646 

n •. 

(0) 

1,99,725 

1fJ 
1,81,988 

Overa.ll 
OlIIII.mI.e 
• fT~ __ I 

Survey. 

ns, 

'76 

KJCW"RKH, 

FRONTIER 
OIRCLE . 

(fI) COIJt rate. will be given 
in nO'lt yMnt report. 

(') 'n.. COlt rate i. t....ud 
011 full ,ares. 990 sq. 
miJea .1In·~yed during 
Mummar 192i. 

Ie' Areas too small to give 
ndiabl. _ ratea, 

I'" Surve),od by mOD UDder 
instruction. 

,~, InoludeaR •• 4.988eoetof 
lIilita1"1Gl1COrtA oba1'lJ8-
able to Army C8tiauateR 
and a.eludoa Ra. 8,800 
cost of Northern Oom. 
mand Snrvoy Eson»ee. 

ClJ EIolud. the following 
Reproduction Sectiorta 
Re. 1304.888 Inn ruction 
to UlDcera eto. Ita. 
48,1119 Baildiup JIo. 
&4811 purchue or two 
lorri .. Re. 10,000. 

I.) 8u ... , .. 11, F.lrM .... 
pin&' DOt done by " E •• 
Coillpuaf. 



Table C.-Areas and Cost rates oi Surveys, 1927·28. 

PARTY AND ~LOOALITY. 

ChaNoter of couotry. Scale and description of work. 

No. 1- Parly.-Bihar & Orissa.. 

Ooot..... <., 
Area in sq. per sq. To~ oz.· 

mil .. of mil. (in- Total are. penditure 
oach des- aludiog of Topo- Ootober 
oription comput&.. graphICal lst}997 

of work. tJolllandSnrvoJ'. to coeptr. 
mappmg), 80th 1928. 

OTen.ll 
_",to 
of T!'J">: 
gmphica1 
Survey. 

RB1I481t8. 

Bs. Sq. m, Bo, BI. OENTRAL 
Pia"'" ... II junglo·cladlri/loc," One-inch Triangulation ... 2,484 7'1 (Jllt(JI.IC. 

Bihar and Orissa. and Oentra.! India., 
LOfJI hiUo "nd """""" "a&yl One-inch Be·survey 

Inost/y covered'''I'' Ihick j.mglo. 

No.5 Party.-Oentra.l Provinces. 
(Jenerally j/41· topped and de".ely One-inoh 

UJOOtled hiUo. 
Triangulation 

Original survey H.""'ly tDOOded lot. MIt. "nd One-inoh 
ouUiva uti plaim. 

H"''''III ,uood.dlow l.iI/,. One-inch Supplemonlary surv.y 

R3jputana. Deta.ohment.-Ajmer-Merwara. & R8;j-
put&na.. , 

OPM' and . (mUiva,ted 
, .. II. hill., 

Do. Do. 

j!<&1 ar .... One·inoh 

Do. One·inch 

Kailil"" iank Oatchment area 

Triangulation .. , 
Originaisurv.y .... 

. ,.'~ ,~... ." 

Low ragged hillo. l!'our·inch SpeoiaJ ourv.yf .. . 
Mayo Collogo gTO.mtls AjlnOT, Sixteen·inoh SpeDia! survey· .. . 
Aj1lY,.MSftlJiira, ,. '. 

8,677 

2,704 

266 

2,185 

1,066 

76 
269 

ADrea. 

-20'8 8,619 l,28,89D 86'6 

4'0 

21'8 

16'0 

2'5 

28'1 

80n 
28 per ...... 

11.969 

1.066 

269 
A.rea. 

(tt) 

87,868 

(.) 

88,806 

28,194 
p8D 

86'4 

(,,) lnolud .. Rs, '!,713 debl. 
table to 0, r. F.uda. 
tol'J' Statu, bot ez· 
elude. Rs. 21,666 debi. 
table to o. P. GOYerll. 
mont for euperrisiOD 
of C. P. survoys. 

(fJ) Inoludea the coat of 
tri&D~tiOU of 2,186 
"1. nilles. 

t IncIud ............ oontouriJlg 
and trlaJ>gulation. 

8 Include. theodolite 
Ua'fen8 • 



Table C.-Areas and Cost rates of ·Surveys; 1927-28. 

Area. in sq. Coat ra.~ , Tota,l eXe 
miles of pel' aq.Dnle 'lotl1l a.rea POOOlture 

each des. (ine1wUog of Topo. Ootober 
,". clitl-tion of ,o~mptlta.- grq,phlCSI 18t 1927 

work. ItlOlls .and SUI'WOY. to 8eptr. 
mapplDg). 30th 1928. 

. , , '·Clutr.tctor of conntr), . Sco.le lind lil.'!£Icliption of work. 

No.6 Party.-Hyderabad, Oentra.! Provinces & Madras. 
J"ngi.;~;;d 1Iills .. ~to 4.000 f-et Ono.inoh Tr'.an(l'Ulaldon '. : .. 
LOri} wo.orf!~\ "Ute ·ff ,mduurUng qne-inoh Original survey eo. 

ground..·!. 4(10". Ol~n .. 00U"114Ud ;" 
plain., ""\",, \~ 

Ou.ltivat~d "U(.i1~ rf muln/aUilO One' .. inch Revision 8uL'vey ••• 
gro .... tl. 

Open flat rioo field. .,. 
R ...... .., f.~'. 4 ~Iri.,". hills 
Hlltle,,1btid Oity .t .".iro" •• /Jill. 

One-Inch 
Two·inch 
Three-inoh 

Supplementary survey 
Revision survey .~. 
Rovision 8Ul'VCy •• , 

,4rcUmo 4 .IouU /till •• 
, 

No. 7 Party.~My8ore, Hydera.b8d and Madras. 
OP61J, ufldukrting, 'wiPe occnlitm· One-inch Original survey 

«I """,,"4 1Iills 4 rock/l """"",,po. 
Mining conceIBio,i; tuood~d hilla. Four .. inoh Original survoy. 

... 

.. -.. 
Tea "f(rtc, pa.Tt elf/aTttf ,f part- Eight-inoh <?riginal survey 
ruootl~d. . r . : 

... 

2,266 
6,094 

1,461 

271 
88 

189 

I 
4.808 

I 20'6 

2,648 
acres or 
n sq. 
milea. 

Sixteen·inch Original sur,oi' ... 869 acres, 
or'6 sq. 
mites. 

I 

Ro, 

s-t 
lW4 

0'7 

19'4 
82'S 
25'0 

17'2 
(6) 

144 
('I 

2'0 (per 
acro). 

(1)) 
8'6 (per 
acre). 

Sq. m. n., 

(II) 

'1,043 1,52,814 

(0) 
4,803 1,00,20U 

. 

O"t8ra.ll 
coot rate 
of TO)"'
gmpbicl\l 
Survey. 

R •• 

111'& 

SOUTHERN 
CIRCLE, 

(0) 11l4.llndel l,6i81JCi. miles 
revision nne,. 

90''1 (0) Inoludo. co.t of trian. 
~tiOD and trav8ra. 

(et) Es:ohulee!fj at. mite.. 
eate.te 111"81. 



Table. C.-Areas and Cost rates of Surveys, 1927-28. 

Aream Iq. ~-j - Totales .. 0 ....... 
PAaTY AN" LOCALITl-. mile. of .,. mil 'rota( ~nditure --each del. (inoloding of Topo. Oetober 

ofTo~ lhMAIU;S. ClUl"U:lter or cOuntry. Seale ILlld t1et1OriptiOltoof work. criptiou of ooruput&o gmpbio.l ht 1927 grophical 
work. tions Bud Survo)". to Sept. Survey. mappillg) 30th 19'28 --_._. 

, -
I 

, 

I R .. Sq. m. R •. 
. 

Ro. SOUTHERN No.8 Party.-- Madras, Presidency and States. 
CIRCLE.-Conold, " . . 

Tea. m,tairll, ]'illff ... .., SilC.tecll·ineh Triangulation ... 11,860 67'0 (per 
acrelor 3Ore). I - 18 sq. 

" , " milDs. 

OnUiva,led pld~'" ... 
I 

. .. Oue·U\ch Traverse ... 1.666 18'0 (pel' 
(linear linear 

• miles) • mile). 

Dtm",.ly 'lJoodetf. /t.iU~ .. .. , Si~tt'eJl·inch Traverse ... 22 (linen,l' 27'0 (por 
(4) IneludM 0;, aJ. miletl . " milesl. linear of revi8ion 8Urtey and 

,~ . mile). exolude. 2ii *I. miles .. , of Ult.a.t-C I"Tvey • 
Aft'Bti" ,uooded /"Ul, .. , One-Inch Ol'iglllN survey . 406 26'0 
Culti1Jated plaim " IlJoodcd It-ilia. One-inch Supplemen\a.ry 81lrvey 4.206 18'0 (<II (0) (0) Es:clnd...-s R., 60.038 
Oulli11llt,4 pla.ins ... ..- ll-inch Revision survey ... 66 26'H 4.'137 1.18.882 24 onaecollmt; of eI1tate 

" , 
RllTVe)'tl. 

7'6«· t'BUr trlf ... .., Sixteen-inoh Originnl R\U'\'CY ... 18.672 
nere. 01' 

218q, , 
miles. 

OofJ~' cf ru,bber eBf.«tctI Sixteen-inch Originnl survey 
2'9 pel' ... ... 2.467 Rere • 

acrel or 
4 square 

miles. 



, Table C.-Ar.eas and Cost rates of Surveys, 1927-28, 
. 

Al'e& in COlt mto Total ex-
PA1LTY ANn J.tOCALITY. sq. miles ~rsq. Total.rea. JJ!1UIi ...... 

of eo.cb mUe (in. of 'I'0ttO" October .. ' . d8lCrip. eluding ..... phical 101;1926 
Ohl'l4ter of country. Scale Bud dcscnptiou of work. HOD of eomputa- 1)11rv8Y. to Septr. 

work. tions Bnd 80th ID21. mapping). 

No.4 Party:-Bib8.r and Chota: Nigpur. R •. Sq.m. R •• 

Op.n Pla"tu, flntl plain. and One-inch Triangulation ... 8,1P1 5'0 
.un .. I" ",,,od,,,l -'"P'. 

Ovm platea.u. and d.'tlsoZU luoodeti One-inch Supplementary survey 
hill, amI " .. Il.U" 

3,785 ~9'6 3.785 1,81,178 

"' 

No. 9 Party • ...-Qrlssa.. .. 
I 

Fz..t ... Ui.a,,4 ;pW ... with fIIOO<l. On.·inoh TriaIIgu)ation ... 666 6'0 
• Ii hill.. , 

Flat ... 11."",,4 ;pMim ... """,te4 One-inch Traverse 2,810 18'4 ... 
by numerous "';'116". 

Flat cuUivat.4 "Iai ... , "nIl"z..t, One-inch Original 8urvey . ~'. 2,859 86"1 9.859 1,48,282 
ing IM.d.clad plait •• MId hillB. 

No. 12 Party. Assam, Bhutan and Bengal. 
Plai ... ;"a.rtly .'"", but ,._/l,j 1 One-inch Triangulation ... 896 1'2 

Monet! with' ,1ephll1'&t orall. One-inoh - Traverse ... 1,05Slft ) 16'4(6) , 
Bill aM Si,nul jungle a.nd in One-inch Original aurvoy '" 2.6~1 43'9 
Bh"M" '''ep _0,Jet! hi/Io. One-inch Supplemontary suney 295t 48'9 

... { Four-mch Triangulation ... 80 61"1 3,910 1,118,148 S"'l' Ili/IB, partly .000,Je4 Four-inch Originnl 8urvey 80 16l'1 
Fonr-inoh Suppletllcntary survey :!o 101"1 

Gar. Hill, and KMai Hills} Half·inoh Triangulation 968 1"2 D ..... ly """,,"4 htU., gtnUJrtJl· ... 
'1Ilolu and undula'ing. Half-inch Orjgiolll IUrvey . .. 1,018 16'6 

Overall 
cost rat.G 
of Top<>' 
graphIcal 
Sllrvey. 

u •. 

84'1 

60'0 

46'9 

lh:!4AllKR • 

EASTERN 
CIRCLE. 

I 

fll) IJintml" mileM. 
'hI (l'er linear luiluJ. 

t Kscludbllf liD lincu.r Dlil.,. 
IWW lUilwu), .I5l1rvpy. 

.. .. 



Table O.-Areas and Oost rates of Surveys, 1927-28. 

Areai. OOlltJate Total os-
. PART!' AND Loc4r.1TI'. eq. milefl per "I' Total Q.l'ea penditul'e . 

of each milo (tD· of'I'opo- Ootober , eluding descrip. computa· gmph,,~l lit 19'J7 
Character of count.,.. Scale a.nd. d~scripMoD of work. tion of BarYe),. to :s.eptr. 

wort. tioos and 30th 11128. mapping). 

No. 10 Party.-Lower Burma. 
\ R •. 

Sq. ru. R •. 
D,moly wooded loilll ... One-inoh Trl8on!rU1ation ... 1,850 7"78 

aulnu .. "" plai"" witlt j_," Four·inch ~averse ... 601 46'81(pel .... " It.,,, f/TtU •• (Linear linear 
miles). mile) . 

Do •. do. ... One·inch Do. . .. 94 11'09 (per 
(Linear linear 

, 
miles). mile). 

Biglt wootk" killl ... Halt-inoh Original Buney ... 1,001 7'59 
auZtiva!ed plain. ou!"p InJ ..... b One-inch 01'iginal survey ... 876 44'95 

Do. do. ",,"D.U,,/or .. t One-inch Supplementary survey 8,144 85'21 (a) 

Low woode" kill. _ Della /",. .. , Four-inoh Original Burvey .. ' 18 699'17 4.639 1,89,598 

No. 11 party.-Lower Burma. 
Op ..... .zUva!cd plaina ... One-inch Triangulation ... 1,700 10'2 
Und"Zatinu "'U/ ,.ooded ... One·inch 

}Traverse , & ... 164 74"2 (per 
Four-inch (Linear linear 

miles), mile). , 
MOBtly op'" cI£ltivated plaina; One-inch Supplementary survey 2,888 

} 89'0 also 10,. wooded MZZo. 
Undulatin, _ _ otk" ... One-inch Origioo.l survey ... 78 
Open culUvatetl plai ... ... U-Jnoh Origins1 Burvey . .. 67 88'4 (b) 

U .. dulating and wooded ... Four-inch OL'iginal survey . .. 9 269'2 3,037 1,64,521 

No. 21 Party.-Upper Burma.-Reserved fores", 
Steep roggetl killo tknaely _otkd Four-inch Triangulation ... 500 22'S 
D ..... ly ,""oil"" kille . . . . ... Four"inch Traverse . .. 399 187"8 (pill' 

(Linear linear 
miles). mile). (0) 

Do. do. ... Four-inch Original survey . .. 821 842'0 321 2,10,569 

TOTAL 7,897 

O....u 
OOlt rate 
of Topo-
CPi""\ arvoy. 

R •. 

3S·Sl 

64'0 

666·0 

REMA.RKs. 

BURMA OIROLE. 

.. 

(8/ Incl. Ila. 19,880 
dobitable to Ba ...... 
Governmontp. W.D'I 
Rs. 2,.6JS9 debitable to 
Burma Government on 
accoubt of YOIlAog-
£,UDg Suney ana 

• 17,4&7 delntable 
to Burma. Government 
}1'orest DopILrtment. 

(b) Includes Ila. tOIBll 
debito.ble to Bnrm& 
GoverDment Foreo> 
D~ent. but ex. 
clo ea RI. M4 to be 

. recovered ,for the ~ri • 
vllte8urveyofa.ru.b ar 
estate. 

(e) 'l'he whole oost ill debit. 
able to the Burma 
Goverllmeut Forest 
DepnrtmoDt. 

.. ... 



"Table C.-Areas arid Cost rates of Surveys, 1927-28. 

~in:? 
OOltmte 

~--, ' P D'U AND LocAldft'. per "!I •. Toial _dl .... o....u : : 
mil ... mile (tn- .. strate 
... hdoo. oludiDg of ToP": October 

of Th\:j RzOB&&. rraphieo\ loU1ll71o Ohanetor of -1'1' ~oale aDd d8lOriptiou of work. eripti01l oompu1lo- I S .... ey. Apri130th pspoal 
I of work. tioWl wul ' 11128. S",,01. 

mappiDg,. 
, 

No. 20 party. R •• Sq.m. n •. R •• GEODETIO 
I , 

: BRANCH. . ' 
IS·inob Traversing ... 2&'7 48 I 

{Lin_ (perlin"", 
mil •• ). mile). 

Ie·inob Traversing ... 102'4 68 
(Lin ... (perlino. : 
miles). mile). 

I 

Ie·inoh LevelliDlf ... 411'6 21 
(Lin ... (perline., ..) mU •• ). mUe). e,,,._ .. ,, On N. W. F. P., 18,860 (a) BschuI ... 1_ ft. 

B-u, ..... D.'"., 12·moh OrigiDal BUrYe7 , .. n 812 ~re of &. ',oon 
OD oftice iuul I oq. miles. (per oq. drs .. 8ItabU.hmeat.t. 

mile). 

IG·moh Original survey ... 1'1 718 
~. miles • (per oq. 

mil.). 

16-iDoh Revision avvey ... 1"11 ~8 Nolt ,-FigQl"U refo. 10 
oq. mil .. • (por oq. Pubiwar, Now:::t 

mile). 
Jlamat __ 

- Delhi ._ ..... j). 
.. 



; Table D.-Average monthly out~turns, 1927·28. . :: 
Ak out-twrns rJ/I'6 given 10'/" BWMJey0'/"8 (ealcluding pupils a';d men iunder training) 10f' a month 01 9!.$. working days. 

PLANETABLING. TIU~fGULA- TRAVERSING. HISCEL- '. · . ... . ION.· LANEOUS • 

"lItca. I 1;.IN08. I 11--INOH. 1.:08 IIN~B I I I I I I I I I 
• 01. • ~ .. 

f r 
.. , ~ i ~f I~. ~~ . r 0 .. o . ,.:. 

t" E r· & Jl lj PolaTY. LOOALITI'. Ii i . j" & 5 t· ... .S REIIA.lUta. .!S ~,.:. 
_t:.. . S ~ o • 

:~ !~ :.!I" .fi j g:: • n ~g 2'] ~j'~ 
! 

@ • it • 1 'll 'll 1~ J h 1 u 11 .. 8 <> ~i -=e 
- . 

'rog • Iii ! 
.S ~ lie ;! 

~., iIi 0 ~ 

~ 11 i"~ ~ 
.... 'Go ·c ~ ~ ... 0 • l! sa "0 

. .\ 
.~ 1t' -.: d:" 0 II II ... Ii: 

. 
.. . C> ' cZ·e " ... ::::8 ~! . . , 

o " , .. • <no .!w ... ... ~ .. ... 
0 , 

t ! 8 4 , G I 7 I 8 I 9 I lO 11 I 18 I 18 141 16 I 16 17 I 18 I 19 1.·!6 91 Iss I 113 94 

, Squ arb .JJ?i1 eB. Sq uare om ilea FRONTIER 
1. /7 (al CIRCLE. 

lilA." Dir, Swill aDd 11 ... ... ... ... .. . ... ... .. . ... 260 ... .'" ... ... .. . "0 ... .. . ... (~ Exooptionn.lly 
Com- Chitritl. 

, 
im.oult conntr, 

p~. Lahon aDd ... ... j . .. . .. s. . .. . .. ... ... . .. .., ... ... . .. . .. ... . .. . .. .~ . .. for triaII,.wa. 

1 Shekhilpura , tlOD O\viag to 

Diem.ls. 
0 inBccesllibilityof 

0 alation.. A .... er. 
D.lhi Provin •• ... ... . .. ... ... 22 '" ... . .. ..... .. , ... ... ' . .. ... ... ··t ... . ... .. . .ge heigbt of 

I (). , 

lto.tiohe17000ft. 

.IE'· KaliLl Staie, ... '" 42 . .. '" ... . .. ... . .. . .. ... .. , ... . .. . .. ... . .. . .. ... . .. .. . (b).AIas 'fILI'i .. 

Com· Bolin P-ass. from almoat; 

pap-yo '~ibi Bnd 
featureloss nhl-in 

. ··KBr50bi Dis--
.. o . . ·to high r';"od 

hilla. 
-triets .... -.~ .. (0) , " 

0 Jaisalmer and '" .. , ... ... . .. ... ... .. . ... 450 .. , ... . .. ... ... ... ... . .0 • . .. (e) ByoneJurveyOi 
JodhpUl'SlaleB; .' . 0 

. . ... , 001,. . .... 
(tI) ... ' 

' '., 

I Kalill Slate 1265 
, (d) B, & triaIIgu. ... n. ; : .... , ..•. .. . . .. ... ... ... ... . .. ... . .. .... .. .. . .. .. . ,.,.0 ... ... , o :(.) 

.. lator of 80mq , oll:Berionce. . , .. Kalill Stale ..... '" .... ... . .. ~ ... ....... ... .. .. • 11.- ".i'.' ' .'1.' 450 ••• '" ..'0" ... ... . .'o'~" .. "'- .f'." (e) , begin .. ",.' .. .-,' .. .. . ::'; :.'.' '. .. . 



1: .. ~l"',·.· ; • ./' 
)i ., .... ,!\ :. r t~ ... I 
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V.-SURVEY REPORTS, FRONTIER CIRCLE. 

{

Colonel C. P. Gnnter, C.I.B., 0.11.8., a.I., to 28 .. 3 .. 28. 
llIRECTOR:- Lieut.-Colonel S. '\\". Snclo"illo HamUton, 1).8.0., R.I., from 

29-3-28. 

45. SnmmarY.-'fhe units ndministered by the Frontier Circle 
were "A" and" E" Survey Companies Nos. 13, HI, 22 and 23 Parties, 
Settlement Survey Detachment and No. 6 Drawing Office. No. 22 
(Riverain) Party was transferred from Central to this Circle and No. 24 
Party was transferred from this to Central Circle from 1st April 1928. 
No. 13 Party was also under the Administrative control of D. E. C., 
and D. G. B. during part of the year. 

46. T,·aini'1lg.-.J. R.E. Officers, 3 ClllSs II Officers, and 9 Upper 
Subordinates, all probationers, 23 Soldier Surveyors, 4 pupil Surveyors 
and 5 pupil Draftsmen commenced or continued their training in field 
and recess work in "A" and" E" Survey Companies, and No . .; Drawing 
Office. One of the pupil draftsmen was discharged as unlikely to become 
efficient, and one of the Soldier Surveyors under first period of training 
wns reverted to his regiment. 

47. Special.-Lieut.-Colonel Sackville Hamilton, while in charge 
of No. 13 Party, made extensive tours and conferred with several 
Directors and officers in charge of parties and offices, in connection with 
the preparation of the Field Service Manuals (Surveys) which will be 
published by Army Headquarters. 

He also edited the report on the Northern Command Survey Staff 
Exercise which took place in October 1927, and which he attended as 
Director with Major E. O. Wheeler, 101.0., R.E., as Deputy Director. 

A Field Survey Company uuder tbe Command of Captain W. J . 
. Norman, lI.e., R.E., was provided for the Exercise by "A" and .. E 

Companies, a Reproduction Section by "E" Company, and the Air
Survey Section by No. 18 party. The R. A. Survey Section and the 
R. A. F. also took part. The detailed report is being published by Army 
Headquarters. 

While in Beugal, Lieut.-Colonel Sackville Hamilton visited the Miilda 
district Air Survey as a result of which he submitted proposals to expedite 
and cheapen the cost of reproduction of air surveys by the employment 
of the Typon Process. 

48. The field work of Units was as follows:-
.. .t1" Survey Compam,y. Topography 00 i-iuch, I-inch, Ii-inch 

and 2-inch scales in sheets 43 B, 44 I, 53 H/2 and 4 inche8=1 
mile Survey in 43 F and G. Some triangulation was carried 
out in advance . 

.. E" Survey Company. Topography on i-inch scale in sheet 
40 J; on I-inch scale in sheets 34 0, 39 C and D; 40 D. 
SOUle triangulation was carried out in advance. 

No. 19 Pa.·fy. Material for Field Service Manuals (Surveys) was 
·collected and MaIda District Air Survey was inspected. 

No. $1;/. (Riverain) PaIrly. Traverse, plotting and compilation 
of Settlement flt'U8li'II'iB in Montgomery district in sheete 44 B 
Ilnd F. Traverse and base liDes in GujriiDWiila agd. Silihpur 
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districts in sheets 43 Hand 44 E. Mwrabbabandi in 
Montgomery district in sbeet 44 B. Demarcation of boundary 
beb'een the Punjab and United Provinces of A)!1'a and Oudh, 
in Gurgaoll and Bulandshuhr districts in sheet 53 H. Traverse 
levelling and detail survey ou scale 1 inch = 100 feet at 
Piilampur lind Baijnith in sheet 52 D for the Kingrs Valley 
Development Scheme. 

No. f!3 Party. Topography on 4-inch seale and traversing, 
levellinoo, and demllrcation of rectangles for tbe Punjab 
Govern';;,ent in tbe area commanded by the Haveli Irrigation 
project in sheets 39 N, 0 and 44 A, B. At the C. R. E.'s 
request, a detail survey of two small plots in Karachi was 
completed on the scale 100 feet = 1 inch to show one-foot 
contours, one plot being in the New Infantry Lines area 
0'26 square miles and one plot ill the Rest Camp Ilreu 0'04 
square mile. 

Settlement Survey Det({citmcnt. 'fraversing and surveying in the 
Dera Ismuil Khan district. Boundary survey in a portion of 
Malllndri area in Peshiiwllr District, North-West Frontier 
Province. 

No_ 18 (.dir 8wrvey) P(!rty compiled the Chitta gong 4-inch forest 
map (para. 65) and the guide map.of Multan and surrounding 
country. It also attended the Survey Tactical exercise in 
October 1927. 

"A" Survey Company. 
0& (' " {Cu.pt. w. J. NO-rlNlD. )I.e., a.E., from 1·10.2; to 30-4.:aS. 
'.JI.rer fIIum«". '"9·- ~lajOJ' C. G. Le'\\is, o.B.E., R.E., from 1.5.28 t.o 30.9.28. -

49. General.-The field headquarters during the cold weather 
were at Rawalpindi where technical mohilization stores for 2 survey sec-
tions are kept. Recess headquarters were at Murree. . 

Original survey of tribal territory in the N. W.F.P. ·has been conti
nued and in addition four sheets including Lahore and surrounding 
country, originally snrveyed in 1911-12, have been revised. This has 
entailed s hot 80S well 8S a cold weather field season. In addition there 
is a -permanent drawing section and fuir mapping hos been carried out 
continuously throughout the year. . 

Cl08e liaison with H. Q. X orthern Command has been maintained. 
The company took part ill a most instructive survey exercise in October. 

. The Average 8trength .during the cold weather was 2 Class I Officers, 
2 Class II Officers, 2 U. S. Service Officers and 32 L. S. K Officers and 
during the hot weather; 4 Class 1 Officers, 4 Clllss 11 Officers, 5 U. S. S. 
Officers and 30 L. S. S. Officers. 

PeTsonml.-'[ajor C_ G. Lewis, R.E., on return from foreign service 
took over command of tbe company on April :lOth from Cupt. W. J. 
Norman, )[.0_,· R.E, who proceeded on leave; Lt. I. M. Cadell, R.E., 
was lent to No.6 Drawing Office for 3 months during the cold weather; 
Lts. D. M. Burn, R.E., aild I. H. R. Wilson, R.E., were trunsfelTed to "E" 
Comp;1DY for the cold weather and rejoined "A" Company for the 
hot weather field season; Lt. D. R. Crone was posted to the company for 
tile survey exercise in October only. 
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Of Class II officers, Mr. A. A. Graham left the company on May 1st 
on proceeding on leave; )lr. T. M. C. AlexlUlder was posted to No. 24 
Party for the cold wenther und rejoined "A" Company in .April; R. S. 
NlIDak Ch:md Puri (Class II) joined the eomplUlY in May. 

Uf U. S. S. officers, Mr. LaltlUl Khan was whh .. E" Company for the 
cold weather j both he and llr. Lnlbir Singh joiued "A" Company for the 
hot weather; JUr. Chimgh Shah joined the company in April. 

50. Field work wus oi'ganized as follows:-

Cold 'lJleatMr.-Mr. Afraz Gul Kh.m (U. :So S.) with 10 surveyors 
revised 1,088 square miles on the Ii·inoh scale in Lahore nnd 
Shekhilpura Districts, Punjab (Sheet 44 I). 

Mr. Mohammad Husain Khan (U. S. S.) with 1 sU1'\'eyor surveyed 
25 square miles on the I-inch sCllle in Madda Khel country, 
X. W .. F. P. (Shee% 43 B). 

One surveyor 'was sent to Delhi to re,·ise. the riveraiu ure .. in 
sheet 53 H/2 on the 2-inch scnle. . 

Mr. C. M. Aslaro (Class II, connected the triangulation can'ied 
out by this com puny in sheets as )l & Nand 43 A & B 
in 1926-2i to the new series rlln by No. 15 Party during 

. the year. . 

S •• mm ..... -Lt. I. M. Cadell, 11. E., with Messrs. Mohammad Husain 
Khan and Afraz Gul Khan (both U. S. S.) was in charge of 8 surveyors 
carrying out original survey on the l·inch and !-inch scales in Chitriil. 
Lts . .!;lurn and Wilson and llr. Chiragh Shah (U. S. S.) triaugulated in 
advance for survey on the ~-inch scale. Mr. Lllltan Khan (U. S. S.) with 3 
surveyors commenced t~e survey in the Murree Hills on the 4-inch scnle. 

51. Areas surveyed.-A totnl of 1,162 square miles was surveyed 
eomprisillg:-. . . 

25 square miles of original survey on the 1 :inch scale in Madda Khel 
.country, N. W. F. P. in sheet 43 B. 

• 13 square miles of re-survey on the 2-inch scale in Delhi Province, 
sheet 53 H. 

1,088 square miles of revision and re-survey on the 1 i-inch seale in 
Lahore Ilnd Shekhiipurll Districts, Punjab, sheet 44 I. . 

36 square miles of re·survey and revision survey on the 4-inch scale 
in Rawalpindi District, Punjab, sheets 43 F & G, for the Murree Hills 
Guide Map. 

52. Fair Mapping.-Mr. Graham, with Messrs. C. M. Aslam ond 
Mohammad Husain Khan, was in charge of the fair-mapping during the 
cold weather. 10 surveyors and 6 draftsmen were employed on drawing. 
During the hot weather the fair-mapping wos organised in two sections.
Mr. N. C. Purl and Mr. Aslam were in charge, and were assisted by 
Messrs. Alexander and Lalbir Singh. 

At the beginning of the year large arrears of mapping had accumu
lated, owing to the transfe~ of work from No. 18 Party aud to the 
favourable political situation which enabled large areas of tribal territory 
to be surveyed. The bulk of these arrears were worked off. during 
the y~ar. 
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53. Northern Command Survey Exeroise.-A field survey 
company was provided for' the N orthem Command survey exercise 
in October. The vandyke section was provided by "E" Company, 
the air-survay section by No. 18 Party and the remainder by "A" 
Company. The R. A. Survey Section and the R. A. F. also took part. 

The demands of the army for maps from air photographs and for 
triangulation data were met. Many technical difficulties were encountered 
which have yet to be solved, and it waS discovered that further training is 
desirable in several directions. 

A great deal of ll8eful data was obtained for the revision of the Field 
Service Manual and Chap. VIII of the Topo. Hand Book. Full reports 
are filed in the office of the Direetor, Frontier Circle. 

"E" Survey Company. 
Offiur Commaftding.-:Ptfa.jor E. O. wheeler, II.C., R,E. 

54. General.--l'he field headquarters were at Sibi (Baluchistan) 
and recess headquarters at Quetta. 

The survey between Karachi and Hyderiibad adjacent to the N.W. 
Railway was completed and that of the Kachhi and Sarawan areas of 
Knlat State commenced. Sheet 40 J, of which a large portion was 
surveyed on i-inch scale during 1922-23, was completed. The survey 
of the area was easy, but owing to climatic conditions and lack of water 
and habitation, administration was difficult. 4,188 square miles were 
triangulated in advance for subsequent seasons. 

55. Average strength during the field seasou was 3 Class I 
Officers, 6 Cla88 II Officers (3 on probation), 13 Upper Subordinate 
Officers (9 on probation), and 34 Lower Subordinate Officers. 

Persmnet.-l Class II nnd 9 Upper Subordinate probationers, 8 
soldier surveyors and 1 pupil surveyor joined the unit for instruction. 
5 Class II probationers were transferred to other units. 

56. Field work was organized 8sfollows:-
Winte'l'-
Camp (l).-Mr. A. M. Talati, L.C.E., (Class II) assisted by Messrs. 

Ponnappa and Lalton Khan (U.S.S.) with Lt. I. H. R. Wilson, IU:., 1 Class 
II probationer, 4 Upper Subordinate probationers, 2 surveyors and 8 
soldier surveyors surveyed 1,314 square miles on the one-inch scale in 
aheets 34 0 and 89 D. 

Camp (9).-Mr. F. J, Grice (Class II) assisted by Mr. J. C. Berry 
(Class II) and Mr, Khushal Khan (U.S S.) with 5 Upper Subordinate 
probationers, 5·surveyors and 8 soldier surveyors surveyed 1,559 square 
miles on the one-inch scale in sheets 34 0 and 39 C. 

Camp (9J.-Mr. Sard,n' Khan (U,S.S.) with 8 soldier surveyors 
surveyed 270 square miles on the one-inch scale in sheet 40 D. 

18t etas8 surveyor Torabaz Khan surveyed 1,318 square miles on 
the i-inch scale in sheet 40 J. 

imt7'1J.Ctionat Camp.-Mr. A. M. Talati, (Class II) assisted by 
Messrs: Ponnoppa. and K~u8hal Khan (U.S.S.) and two senior surveyors 
gave Bll< weeks IDstruction to 11 probationer officers and 8 soldier 
surveyors before the latter were distributed to their regular camps. . 
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Sum:nur-
1st Ola88 BU'MJeyo.' ilhntatl Shuh with 2 surveyors surveyed 260 

square miles on the one-inch seale in sheet 34 0/4. 
- Triangu.latilm and 7'rav""aing.-Messrs. Hurley .lIId 'l'holUa. 
(Class II Probationers) triangulated 3,134 sqnare miles in sheets 34 L 
and 34 P for survey in subsequent sea80n8 on the one-inch scale, aud 
Mr. Thomas (Cla88 II Probationer) 1,054 square miles in sheet 35 I for 
survey on the i-inch scale .. Mr. Tholnas at the saine time gave instruc
tion in triangulation to Mr. Khushal Khan (U.S.S.). 

67. Areas surveyed.-Original snrveyof 3403 sqnare miles on 
the one-inch scoile; 1,313 square miles on the i-inch scale. "The one-inch 
work lay almost wholly in sheets 34 0 and 39 C and D, in Kaliit State 
aud in the Bolan PIiSS and Sibi districts of Baluchistin, only one sheet, 
40 D /1, being in the Karachi district of Sind. The i-inch work lay 
in sheet 40 J, in Jllisllimer St.lte (Riijputiina Agency) and Khairpur 
State (Sind). • 

68. Recess duties.-Fair drawing Was org'lIIized in·two sections, 
one in charge of 1I1r. A. M. Talati, (Class II) assisted by Mr. Najamuddin 
(Class II) and Mr. Sardar Khan (U.S.S.) and the other in charge of Mr. 
A. J. A. Drake, (Class II) assisted by Mr. J. C. Berry (Class II) and 
Mr. KhuBhal Khan (U. S. S.). A section of 4 computers was under 
Mr. C. T. Hurley (Class II). 

Drawing Sectilm.-Mr. F. J. Grice (Class II) with the permanent 
section of 3 draftsmen, reinforced by 2 surveyors, nccomp.mied the unit 
to field headquarters to complete the fair drawing of the Kamchi guide 
map and two i-inch sheets remaining from the previous year. This 
section also carried out numerous jobs On payment, the most important 
being a directory map of Kariichi for the Karachi Daily Gazette. 

'l'his section continued as shown above for a few weeks in recess 
until all work in hand was complet.ed.. The personnel wus then distribnted 
to the regular fair-drawing sections. 

Rcp"oductioll Section.-Vundyke operator Attnr Singh with 7 men 
remained in Quettu throughout the year and carried out many reproduc
tion jobs, including the Karachi Directory map referred to above. 

59. Survey Exercise with Royal Artillery.-A reproduc
tion section and olle survey section from "E" Company participated in 
the Survey Exercise described On p. 44. . . 

No. 18 (Air Survey) Party. 

{

Captain G. F. lleaoey, LE., from l.tO.!; to 11 .. 28.· 
Officer in cllllrllt!.- Lieut. H. W. Wright, R.I" from 12·5·:m ro 31·7·28. 

Captain lV. J. Norman, lI,e., ..... , from 1.802t5. 

60. General-During the year the chief items of importunce 
were the Survey Tactical Exercise in October 1927, the Chittagong forest 
survey and the Mnlmn survey. The two latter were referred to in lost 
year's report, but owing to shortage of personnel and the demands of 
training for the Tactical Exercise, progress on them was very slow till 
after the party had returned to Peshiiwar at the end of October. Con
siderahle progress has been made during the year in the training of new 
personnel, nnd much hILS been learnt about the organization of work uu
der active service conditions. 
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61. PerBonnel.-The strength of the technical portion of the party 
is nOW 3 Upper Subordinate Officers, 9 ~urveyo~ and 1 Photographer, 
excludin" the personnel of the ReproductIOn SectIOn. 

Mr."Mohammad Hasan rejoined from leave early inMarch after be
ing on deputation with the Turco-' lriq Boundary Commission the previ
ous summer and at the end of that monih Mr. Chiragh Shah was trans
fen'ed to "A" Company, on his promotion to U. s. S. He hud heen 
employed continuously on oir survey, chiefly of WaZiristiin, since early 
1924, and had compiled most of the Frontier Air Survey maps now under 
publication. 

62. Areas surveyed.-110 square miles were compiled ou the 
4.inch scale for publication on the 3-inch Bcale of a map of Multan and 
surronndinO' country. 800 s4uare miles of the forest sun'ey Oil the 4" 
Bcnle in th; Chittagong District of Bengal' were compiled leaving about 
500 square miles to complete. Nothing was handed O"er to the Settle
inent Officer, Chittagong, us details as to the form of the Dlap had 
not been decided. Maps of 398 square miles on the I-inch scule and of 25 
square wiles on the 3-iuell scale were compiled during the tactical exercise 
in October from photographs taken by Xo. 5 Squadron R A. F. 

63. Multan Guide·map.-The field work for this wap wus 
deijcriued in last yeur's report. 011 return to recess quarters it .was de
cided to compile it on the scale 4 inches = 1 mile. 

An attempt was made to compile a rectified Inosaic by re-photo
graphing .trips ()f prints 11ud enlarging or reducing to the cOITect scale 
with au enlarging lantern. This attempt was unsucccRsful as the prints 
were not clear enough to re-photogrtlph satisfactorily. Owing to short
age of personnel there \Vus nobody who could be put e"clush'ely in 
charge of this and beyond sortillg and arranging photographs an,l strips, 
ilttle morc could be done till after the survey tactical exercise in October. 

Mter the return of the party to field headquarters at Peshiiwar,' Mr. 
Kuttappa, S.A.S., wa. placed in charge and given 3 surveyors of whom one 
had six weeks experience of air survey, and the other two were taught 
everything from the beginning. Mter a month a trained surveyor was 
added to the above. 

64. Comp·ilat,ion.-'1'he method adopted was aij follows : __ 
All strips were plotted on celluloid by the .Arundel resection method 

where the overlap was sufficient. Where overlap waS insufficient photo
graphs were pasted down on strips ef brown paper by superimposing 
points lying along' the lines joining principal points, and the detan traced 
on celluloid. The control strips were then pantagraphed 011 tracing 
paper to fit the fixed points and the detail was transferred to the compi
lation. Using the fixed points of control strips or in their absence, suit
able poi~tB of detail already t~ansferred to the compilation, the p'otted, 
eross stl'lpa were scaled by pnntagraph, between control strips and· added 
to the map. This framework was then used to build up the remainder 
of the work, from Btrips not having 50 % overlap. in which the aCcuracy 
of position of detail was not 80 reliable. 

The pantograph was used for the scaling of tmced strips, rather than 
photography for t!,ese Tn.ain re~s.ons. First~YI bromide paper being opa
que cannot be adJusted 1D posmon as readily as the tracing paper used 



SURVEY REPORTS, FRO~"TIER -CIRCLE. 47 

with the pantagraph; secondly, tlte aeale was not always constant through
out a strip; and thirdly, the enlarging camera had its limitations. 

The method of compilation wile to pantagraph t1ui detail in the 
"Key" Or control strips to the conect scale lind transfer it to the compi. 
lation aheets. 

65. Chittagong 4-inch forest surveY.--A sbort !lCcount of this 
survey was included in last year's report. Arter the return of the party 
to field Headqullrtere in Peshawar, at the end of October, modifications 
were introduced into the procednre described in last year's report, the 
chief one being that the form lines were eventually drawn direct on the 
filiI' sheets. 

Consideruble difficulty was experieuced in training the new personnel 
in the use of the stereoscope without which it is quite impo,sible to detect 
the COUI'Se8 of streams. etc., in the low jungle·covered hills forming the 
greater purt of the are:\. Even after the men had nttnined a certaiu 
proficiency, most of their work had to be rejected, so that until the h~ginnillg 
of Mllrch the out·turn Was "ery small. The impossibility of !lccompJishing 
anything without the use of a stereoscope has however pro,·ided excellent 
.training in spite of the fact that the out·turn has until recently been 
unsatisfactory. 

66. SUrvey Tactical Exercise.-"A" Survey Compnny and the 
R. A. Survey Section were organized on a provisional basis, tbe objects 
being to work Ol1t and test the War Establishment of lID air·survey seC· 
tion, to try out its capabilities in rapid compilation aud map reproduction 
and to gain experieuce in co-operation between the R. A. F., the Air 
Survey ::'eclion and ground snrveyors. These three objects were success
fully accomplished alld a mass of valuable data were obtained. 

X o. III Party was organized as an Air Survey Section of "A" Surv~y 
Company and gil'en a provisional establishment. It wBslocated at West 
Ridge, Rawalpindi, and worked In the closest co·operation with a flight 
.of Bristol fighter machines from No. 5 Squadron sent over for the photo. 
grapby. The exercise lasted 11 days, dnring which copies of troaps on the 
i-inch and 3·inch aeales were printed in three colours by the Reprodnction 
Section and issued by the time reeluired; the li1'st ill 8 days from the 
commencement of the photography and the remainder in equivalent periods. 

The strips of oil' photographs were joined up, and minor control 
fixed, by the Arundel method. The pOints fixed by ground survey 
were marked on oblique photos for recognition hy the men compiling. 
The strips were reduced to the correct scale by panta:.:raph. 

The detailed report is being pnblished by the General Stalt· Branch, 
Army Head Qnarters. 

. 67. Reproduction.-.:.The equipment of the Reproduction section 
was augmented by an Imperial size hand-press at the end of September 
1927. This was employed on the Tactical Exercise and afterwBrds set up 
at the field headquarters of the party at PeshAwar, where it has been used 
in printing m"ps and diagrams for the military authorities and others, and 
of iorms for departmental use. 

68. New instruments receive d.-The Hilger stereoscope and 
eontour plotter referred to in last year's report while possessing many 
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good points were found to be rather b~lky ~d also too sensitive to move
ments in the room. The latter defect IS serIOus. 

The instrument liS supplied has no parallactic grids, and so its 
use is limited. The M. I. O. hilS been unable to fit these grids. 

The Barr and Stl"Oud Topographical Stereoscope was received in 
}o'ebruary 1928. This instrument should be most us~ful. Cor .producing 
contoured maps of hilly country where speed of production IS ummportant. 
Since it has been received, however, there bas been no work in the party 
suitable for a thorough test. 

No. 22 (Riverain) Party. 
Offi.ar in dUI'rge.-Alr. Dhani Bam Verm&, R.S. 

69. General-This party works chiefly for the Punjab Government, 
but undertakes special surveys for other Government Departments and 
Municipalities who pay for the work. The headquarters of the party 
remained at Lahore throughout the year as usual. 

The party's programme for the year comprised :._( i), tr~versing 
the riverain estates along the Riivi river and ckiihat (holdings on wells) in 
the Crown waste land north of the river, laying down hase-lines in sheets 
44/B & F, and plotting and compiling settlement mU8/i"Vis for cadastral 
surveys by the Settlement Department of the Punjab Government; (ii) , 
main-circuit traversing along the Cheniib river and laying down base-lines 
in sheets 43 Hand 44 E for the Settlement Department of the Punjab 
Government; (iii), mwrabbcibandi af Crown waste land north of the 
Riivi river in sheet 44 B for the same Department; (iv), Punjab-U.P. 
boundary survey on the Jumna river in sheet 53 H for the two Govern
ments concerned; (v), Kangra Valley Development survey on scale 1 inch 
= 100 feet in sheet 52 D for the Public Works Department of the 
Punjab Government. . 

70. P.rsonnel.-The party consisted of 3 Upper and about 61 
L.ower Subordinate Officers distributed as under:-

Mr. Jamna· Prasad, R.S., (U. S. S.), Camp (1), with 10 traversers, 
(later decreased to 4 traversers), for the Riivi River 
programme. Babu Rodn Ram (L. S. S.), Camp (~), with 8 
traversers was also engaged on this work. 

Mr. llakhshi Harnam Singh (U. S. S.), Camp (9), with 2 traver
sers for the Chenab river work; the strength was increased 
later. to 7 traversers for the programme in Montgomery 
district. 

Mr. BIldlu Ram tU. S. S.) and Babu Jalaluddin (L S. S.), with 17 
computers and 16 draftsmen un!.ier them respectively, super
vised the computing lind plotting sections at headquarters 
during the field seasoR. 

Rahu Jalnluddin (L. S. S.) Cump t4), with 3 traversers and 2 
levellers during June, and 8 surveyors from mid-August to 
end of September for the Kungra Vulley Development survey. 

During the year eig~t tra"ersers were trllnsferred and 4 purely tempo
rat·y traversers were dIscharged. 8 surveyors and 2 levellers joined· 
the latter were re-transferred to their unit. ' 
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71. Areas B1lh'1I<!yed.-(a) 3'5 square miles of resurvey on 4-inch 
seale of the Jumna river for the Punjab-U. P. Boundary demarcation in 
Gurgaon and Bulandshahr districts in sheet 53 H were completed. 

(b) 281 acres of original survey were completed on seale 1 inch 
= 100 feet of the sites at Piilampur anti Buijuiith for the Kiingrs Valley 
pevelopment Seheme. 

(c) Minor travereee for cadastral surveys of the Riivi riverain estates 
and eM.hat (wells) in the Crown waste land in Montgomery district in 
sheets 44jB & F amounting to 204 square miles. 

(d) Main and minor traverses along the Cheniib river in Oujrinwiilli 
and Shiihpur districts in sheets 43 H and 44 E, 72'3 sqnare miles. 

(e) Main and minor traverses for mwrabbaba-ndi of Crown waste 
land in Montgomery district in sheet 44 B, 92 square miles. 

(I) The area eovered by main and minor traverses to form basis for 
the Kiingra Valley Development Survey in sheet 52 D was 281 acres. 

(gJ Crown waste land demarcated with 1,100-foot squares covered 
92 square miles. 

72. Plottim.g 8ection.-During the field season the plotting section 
under Babu Jalaluddin plotted traverse ehanda8 on m'U8avis and compiled 
bound&ry mUBavis for cadastral surveys by the Settlement Department. 
The section also prepared four-inch compilation aheets of the Rivi rivemin 
and packa areas traversed and made their traces for the Settlement 
Officer, Montgomery. 

73. Oomputing Section.-During the field season the section under 
Mr. Badlu Ram computed the traverse .work of the season. The rectan· 
gular coordinates of the traverse stations Were gradually supplied to the 
Plotting Section for plotting mUBavis. 

74. Riverain IIWMJeys.-( a) Camps (1) Bnd (I) earried out minor 
traversing of the riverain estates along the Riivi river and packa villages 
and ehahat (welIs) in the Crown waste lond on the right bank of 
the river in Montgomery district for codastral surveys by the Settlement 
Department. This was based on the main·circuits run in this ond 
previous seasons. Village boundaries were traversed and the areas within 
them were covered with a traverse net·work to provide points to facilitate 
intemal measurement by the patwari. 

The boundaries of the kiliibandi vilIages on the left bank of the Rivi 
river and those of the kishtwa1' villages .adjoining the Crown waste land 
and the whole district boundary lying in the paclra area, were specially 
surveyed by theodolite traverse. Oft'sets to iutlections in the boundaries 
were taken by optical squares. . 

Base-lines were laid out about 1 mile apart beyond the tlood hne on 
both sides of the Riivi river in Montgomery district and demarcated witb 
permanent mar~.stones to 8~rve ae bases for f~ture survey lind demarca· 
tion of bouudanes and fields 1D the bed of the nver. 

The country covered by traverse operations was level plain, partly 
. cultivated and partly wooded. 

24-inch '1ltUBiivis of the Hliibandi villages were reduced by penta
graph to the 4-incb seoJe for compilation of kilaba-ndi boundaries. 

All the traverse stations marked during the field se8son were plotted 
on 4·inch sheets. 
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Plotted and boundarymmavis (settlement mapping sheeta) of ~iBktwiLr 
and kilabandi villages on the scale of'1/2640 and traces of 4-mch plot 
sheets were supplied to the Settlement Officer, Montgomery. . 

(b) Camp ($) carried 'out main and minor traverses for laymg 
out base·lines along the Cheniib river in ~ujrilnwiilii ~nd S~iihp~r 
districta in the gap left without base-lines m the preViOUS nvemm 
surveys. Base·lines wsre laid out about one mile apart beyond the flood 
line on both sides of the river and demarcated with permanent mark· 
stones to serve as bases for future survey and demarcation of boundaries 
and fields in the hed of the river. 

75. Mwrabbabandi.-(By camps 1, S, a'1&d3). This was undertaken 
for the Settlement Officer, Montgomery .. It consisted of the demarcation 
of tbe Crown wllste land, covered with dense unclassified forests north of 
the Bivi river in Montgomery district, by 1,100·foot squares, proposed to 
be brought under irrigation from the Buralia Extension of the Lower 
Cheniib Canal. 

406 linear miles of main and minor traverses were executed for 
location of comera of 4,400.foot squares. The positions of the corners 
of these squares were determined on .the ground with the help of the 
computed data of the t,averse points previously fixed close to them and 
marked by stones. The corners of 2,200·£00t squares falling on the sides 
of, and inside, the main squares were dealt with in the same manner and 
were marked by bricks, these corners assisted in correct alignment of 
the lines to be cleared for sub·dividing. The 4,400.foot squares were 
broken up into 1,100·foot squares, which are marked by bricks, covering 
an area of 92 squares miles. 

76 •. Pwnjab-U.P. boundary demarcation.-(directly under tke 
O. 0. Party). Thi8 was undertaken for the Punjl\b and U. P. Govern· 
ments. It consisted of survey on seale 4 incbes = 1 mile of the present 
course of the Jumna river in mauzas Karauli and Shikirgih Tilauri in 
Gurgaon and Bulandshahr districts in sheet 53/H to enable the Local 
Governments to decide their transfer from onA province to the other when 
demarcating the new boundary at those villages. 

Two traces were prepared, showing distinctively the course of the 
river as surveyed in the field senson 1925-26 and its present course. 
These were supplied to the Loc".l Governments. 

The resurvey of the river was carried out by measurement from the 
surrounding detail, village trijun'l:tion pillars and pillars of the new inter· 
provincial boundary fixed in the field season 1925.26. 

77. Kangra Valley Development Survey.-(Camp 4). This was 
undertaken for the Superintending Engineer, P. W. D., 3rd Circle, 
Lahore .. It waa a planetable survey on Bcale 1 inch = 100 feet with 
10·foot contour8 of the sites for summer health resort. to be erected at 
Piilampur & Baijniith in Kiingra district in abeet 52 D. Main and minor 
traverses were carried· out to provide points for the planetablers. The 
t~verse was computed pari pa88'IL at the party headquarters. Connec. 
tion was ?,a~e to the t:opographic:ol triangulation crried out by old No. 18 
Parly (Hlmalar8). Lines of tertiary level aggregating 56'3 linear miles 
were run at sUltabe intervals to provid~ heights for 10·foot contouring of 
the area, '. 
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The entire cost of the snrvey was debited to the Public Works 
Department, Buildings &; Roads Branch, Punjab. 

78. Recess Duties.-{a) The compiling and plotting section consis
ting of about 16 "draftsmen, etc., was first under the supervision of Babu 
Jalaluddio and then under Mes9r$. Badlu Ram aod Bakhshi garnam Singh. 
The section prepared 4-inch pentngr'!phic reductions of the mwa"ltis of the 
last settlemeot of the riverain villages 00 the Jumna river in the Punjab 
and the United Provinces for compilation of riverain boundaries and 
prepared indexes, miscellaneous traces, and rough field traverse charts 
for the use of the traversers in the next field season. 

(b) The computing section consisting of 12 computers was super· 
vised by Mr. Badlu Ram and computed all the year's traverse work. 

(0) The traverse chart section consisting of about 5 computers and 
draftsmen was supervised by Babu Jalnluddin and Mr. Bakhshi Harnam 
Singh. It prepared manuscript traverse charte (supplementary) for 
degree sheets 44/B, E and F and incorporated the base-lines laid out on 
the Chenab river in the manuscript traverse chart for degree sheet 43 g 
completed last year. 

No. 28 (Raveli Project) Party. 
O~i"C'Aa~.-Jfr. H. B. Simon •. 

79. GeneraL-The party continued the traversing, surveying, rec· 
tangulating a~d levelling of the area commanded by the Haveli Irrigation 
Project for the Punjab Government. At the request of the Chief Engineer, 
Irrigation Works, Punjab, the original- programme, which consisted of 
surveys on the 4-inch scale was considerably changed. 
. To define the limite of the Haveli Canal Project more clearly, exten

sions were added necessitating further traversing, rectangolation etc. 
i'he tertiary levelling which hitherto had been carried out by the 
Geodetic Branch, was handed over to the party, and a section of two 
computers and 12 levellers was transferred from No. 17 Party from 
1st November 1927. 

To enable the increased programme to be carried out the party 
commenced work on 15th October 1927, with field headquarters at 
MultAn. At the close of the field season tbe recess headquarters were 
transferred f"om Karacbi to Solon to maintain closer touch with the 
Irrigation Officers of the Punjab Government. 

80. Personnel.-The personnel' of the party was increased owing 
to the alteration of the programme, and the field strength was 5 ·Class II 
Officers, one Upper Subordinate Officer and 101 Lower Subordinates 
who were distributed a8 follows:-

Mr. F. W. Smith (Clasell) aseis~ed by Mr. Abdul Majid (U. S. S.) 
with 3 computers, 4 traversers, and 17 rectangulators carried 
out the following programme:-

(1) traversing and embedding the corner stones of the 
main 2,400-acr8 rectangles of the new area to the north, 
on the right and left banks of the Jhelum and Cheniib 
rivers, 
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(2) traversing and embedding the corner stones of the 
main 2,400·acre rectangles of the Vinoi Forest, north 
of Khinewal railway junction, 

(3) traverse to fix points for planetabJing and connecting the 
rectangulation of the Irrigation Department with. the 
Haveli work in the Lower Cheniib Canal ExtenSIons 
area, between the railway line from Jhang to Shorkot 
Road and the old eastern limits of the Haveli Projeet, 

(4) Bub·dividing to 25 acres the 100-acre rectangles of 
1926-27 on the right bank of the Chenab river south 
of Muzafi"argarh, 

(5) sub· dividing to 25 acres the small blank in the extension 
to the extreme Bouth of the Haveli Area between 
the river Panjnad and the limits of the Sutlej Valley 
Project, 

(6) sub·dividing to 100 acres and 25 acres the new area in 
the extreme north and the Vinoi forest respectively, 
and 

(7) re-demarcating with pegs the corner of the 27 ·8-acre 
rectangles originally traversed by the Irrigation 
Department for the Lower Chanab Caws. Nearly 
all the corner stones of the area had disappeared and 
the refixing delayed work considerably. 

Mr. Jiya Lal SahgaI (Class II) with computer Syed Naysr Hasan, 
19 surveyors and rectangulators, and 13 levellers sub·divided 
to 25 acres the 100-acre rectangles east of the Chenab river 
and between the Ravi·river and roughly latitude 30°-25'. On 
completion of this work all were employed on plane tabling. 
The section under Sayed Nayar Hasan completed the tertiary 
levelling of all areas which had been sub-divided to 25 acres 
and the new extensious. Owing to the delay caused by 
·the re-embedding of the corner stones of the 27·S-acre 
rectangles mentioned above the leveiIing section did not close 
work till the middle of May 1928. 

Messrs. Duni Chand Puri and Nanak Chand Puri, R.S., with 17 and 
19 surveyors respectively were employed on original survey on 
the scale of 4 inches = 1 mile. 

Two draftsmen were employed at headquarters throughout the 
field season on reduction of boundaries from village mmii-vis 
and other miscellaneous work. . 

81.· A .. ea Burt>eyed:-The total area of 795·63 square miles ~as rec
tangulated of which 127·2 square miles was origin III work Bub·divided to 
100 acres aud 263·60 square miles to 25 acres in the extensions. 404·83 
square miles of area previously divided to 100 acres only was further sub
divided to 25 acres. 458 linear miles were traversed, 286 points were fixed 
for planetabling and 2,644·9 sqnare miles of original survey on the scale 
of 4 inches = 1 mile was completed. For levelling 82,443 stations were 
observed, 81,173 proving IlBeful. The country comprises cultivated plains 
watered by inundation canllls, and desert country with scrub jungle 
which was very thick. in places. 
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82. Traversi1lg covered only the extensions and was connected 
to NanlLk Sar S., B.~1101 S., Jlmng Church .md the old rectangulation. 

83. Rectan!1ttlation.-Tbe positions of the comers of the main 
2,400-acre rectangles for the new work "'ere computed from the tmverse 
and marked by stones. These rectangles were later sub-divided to 100 
and 25 aCreI! aceording to requirements. . 

84. Topographical Surt·eys.-With the exception of 5 sheets the 
whole area commanded by the Pr~ject falling in I-inch sheets NOB. 39 
N/4, 6, 7, 8, 10, 11, 12, 13, 14, 15 and 16, 39 OIl, 2, 5, 6, 9, 13, 44 A/3 
4, 7, 8, 44 BI1, 2, 3 and 5 was surveyed on the scale of 4-inches 
= 1 mile. 

85. Tertiary Levelling was carried over all areas rectangulated 
to 100 or 25 acres, also over the pegs of the 27'S-acre rectangles 
of the Lower Cheniib Can .. 1 extensions, to connect the heights of thia 
area with those of the Haveli Project. 

86. Rece88 Du.ties.-Mr. F. W. Smith with 10 surveyors compiled 
and fair drew the contour cha.1.s from the spot heights. Mr. Duni Chand 
Puri with 14 surveyors completed the planetables and Mr. Jiya Lal 
Sahgal with 7 computers and levellers computed the heights and prepared 
the spot height charts. The sheets on the western limit of the Havelt 
Project were completed from reductions of 6-mch planetables surveyed 
by the Irrigation Department. XL is hoped to send 106 sheets for pub. 
lication by the end of S.eptember 1928. 

Settlement Survey Detachment. 
0,#< ... i .. cha""".-Bai Sahib )1.,.. Daa Pari. 

87. General.-The detachment wns elnployed for the North·West 
Frontier Government in the Dera Ismail Khan district on traversing and 
surveying boundaries of certain selected villages and plotting the results 
with a view to compare the same with those obtained from the previous 
settlement maps in degree sheet's 38 L and 39 I, Bnd on the survey of 
Malandri area recently annexed ('rom Buner to the Mardin ta/lBil of tbe 
Peshawar district in degree slieet 43 B. Tbe field headquarters were 
at Campbellpore and the Recess headquarters at Murree. 

88, Person1lel.-The detachment on the 1st October numbered 2 
Upper and 42 Lower Subordinates mostly purely temporary. As the 
programme of the detachment was curtailed the strength was gradually 
reduced. Qne Upper and 11 Lower Subordinates were transferred to 
other units, 5 pwrely teTftporary were discharged, and 16 Lower Subor
dinates were sent on departmental leave. 

89. Field work was organized as follows:-
. Mr. Dalip Singh Gandhi (U.S.S.) with 1st Class Surveyor Ram Singh 

and 11 traversers, was employed in the Dera Ismail Kbiin district till the 
11th December 1927, wheD he was transferred with one traverser to the 
M.alandri "rea, at the special request of the Settlement Officer, Peshawar, 
for triangulation' and traverse in order .to I"y out stations for the 24·inch 
survey ·of boundaries, and fields in cultivation by patWaN, Surveyor 
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RaUl Sinah was left to look after the Dem Ismail Khan work till the end 
of Janua~y after which traverser Lorind Chand continued the work till 
its completion during March. 

Mr. Mohabat Lal Kohli (U.S.S.) did 10 linear miles boundary survey 
in a portion of the Mulnndri area on the scale 24 in~hes to a ~ile ~s 
desired by the Settlement Officer, Peshawar. The field work 1D th16 
tract was finished on the 20th March. 

90. .A rea, ... rveyed.-270 square miles were naversed in the Dera 
Ismail Khan district in degree sheets 38 Land 39 I; and 17 square miles 
WAre triangulated and traversed in the Malandri tract in degree sheet 43 B. 

91. 7'riMIgulati<m, tra.'Versing and b01£ndary ... rvey.-26 villages 
were traversed, and their boundaries surveyed by offsetting from traverse 
lines.' In some cases fields in the interior of vill!lges were !llso picked 
up. The work waS generally connected with pa.kka trijunctions traversed 
by old No. 18 Party in seasons 1906-09. Where no connections could 
be made for want of traversed or triangulated points in the vicinity, 
the work waS closed on the starting points. 

In Malandri, the triangulation was started from Hamza Kot 1,.8. 
and pa,ja h.B., and was connected with the Mardan and Swabi tahsil. 
ottavers~. No heights were observed either in Dera Ismail Khiin or in 
Malandri, since they were not required. 

In Dera Ismail Khan the ground under survey consisted partly of 
cultivated plains watered by inundation canale and desert country with 
scrub jungle, and partly of low barren bills and ravines with patches of 
cultivation. There was generally great scarcity of water in the district. 
The Malandri tract consisted of high hills with large fertile tracts of 
cultivation and denlrely wooded forests. 

92. Plotti'¥lg, and compilation of b01£ndaries etc.-Mr. Mohabat Lal 
Kohli with 5 Lower Subordinates traced 43 four·inch indexes prepared 
by patwii:ru at the previous settlement, checked them with the original 
'II>U8aVu (settlement mapping sheets), and corrected them where 
necessary. All of them except two were fouud fairly accurately reduced, 
which showed that the discrepancies revealed by the 4-inch compilation 

. of boundaries done last year, were mostly due to some other cause. 
Besides this he plotted the boundaries surveyed during the season in 
black, and compiled those obtained from tbe last settlement'maps with 
the help of common pakka points in red, on scales 4 inches, 12 inches 

. or 24 inches to a mile. The discrepancies thus discovered were especially 
unusual in areas intersected by nutlahs and fluctuatina irrigation and in 
tracts covered with hills and ravines. They we!'e sh~wn and e;plained 
to the Duputy Commissioner, Dera Ismail Khan, and the Settlement 
Officer, Peshawar. 

In Malandri the work was plotted on the scales 4 inches and 
24 inches to a mile and the plotted m'UBtivis with surveyed boundaries 
marked on them supplied to the Settlement Officer, Peshawar for the 
detailed survey of cultivation and remaining boundaries. ' 

The section also completed the plotting of traverse and trianaulation 
charts on the i-inch scale, copied ~nt co·ordinates of the pakk~ points 
(districts Peshawar Bnd Attock) in degree sheets 38 N & 0, nnd 43 B & C j 
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and traced and compiled a map on the l-inch scale of the Campbellpore 
Divisi(ln for the Superintendent, Post Office&. 

93. Computation,.-Firat class computer Joti Sarup with 5 handa 
computed all the work done during the seasoo, and completed the PeshiL
war computation volumes. 

94. Recess duties.-Mr. Dalip Singh Gandhi with three draftsmen 
and one traverser traced the Indus riverain sheets on the 4-inch scale, 
compiled the boundaries on the 4-ineh scale and prepar~d mujmili8 (rough 
field chart. showing boundaries) for traversers. Computer Joti Sarup 
with two more hands completed the computation volumes, converted 
the values of the Malandri survey pakka points from rectangular to 
spherical, and prepared necessary traverse data for Dext field a_no 
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VI.-SURVEY REPORTS, CENTRAL CIRCLE. 
DIRECTOR;-Lt.-Col. L. c. Tbuillier. I.A. 

95. Sl1mmary.-The units administered by the Central Circle 
were Nos. 1, 5 and 22 Parties, Riijputiina and Bhopal Survey Detach
ments, and No.3 Drawing Olliee. 

No. 24 Party (Sind RectangWation) was transferred from the 
Frontier to the Central Circle and No. 22 Party from the Centrn.\ to the 
Frontier eircle on 1st April 1928. The Jhiinsi Survey Detachment Was 
renamed tbe Riijpntiinll Detachment·with effect from 1st October 1927. 

The ollicer in charge of 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 surveys of that Province. 

96. Deatlt.-Mr. Nur Muhammad, Sub Assistant Superintendent, 
attached to No.1 Party dieclat Mussoorie on Oth May 1928. 

97. Training.-There were no pupils under training. The two 
soldier.surveyors trnnpferred from the Frontier Circle in May 1927 
completed their lirst period of training in March and April respectively 
and have been recommended for a second period of training. Two 

. Class II probationers were also tran.ferred from the Frontier Circle in 
October 1927. 

98. The field worle of parties and detachments waS as follows;
No.1 Party.-Topography on I-inch scale in degree sheets 72 D 

and 73 A. Triangnlation in ad~ance. • 
No.6 Party.-Topography on I-inch 8Calein sheets 55 P and 64C. 

Triangulation in advance. 
No. 1114 Pa.-ty.-Traversing and demarcation of rectangles for the 

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

Rajputana Detachment.-Topography on I-inch scale in sheet 
45 J; a 4-inch special survey in 45 Band F. Triangulation 
in advance. 

No.1 Party. 
OJ1icer i" Clr.arge.-Lt.·Col. B. FOlter, I.A. 

99. General.-The party having completed the special surveys for 
which it was required in Bihiir and Oris"a, took up normal topo!!Tllphical 
surveys on the l-inch scale in degree sheets 72 D and 73 A. The field 
headquarters of the party were at Rancm. 

PeI·sonnel.-The field strength of the party was, apart from the 
O. C., 4 Class II officers, I Class II Probation"r, 1 U. S. S. officer, 25 
surveyors and 2 computers. The strength of the previous year was 
considerably reduced to provide for urgent needs ill other circles. Mr. 
Nur lIluhammad, U. S. S., died suddenly in May and is a great 109s 
to the department. 

0ut.t~.-3,6.19 square miles of I-inch re-survey in sheets 72 D 
and 7~_ A, In Ha~rlba\lh, Palamau and. Riinchi districts and Jashpur and 
SurguJa Stlltes, IncludIng 24 square mIles of forest survey in Palamau 
district and Sargujii State. 
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2,434 square miles triangulation in advance in sheets '63 P and. 12 D 
in Gayli, Haziiribiigh, and Shiihiblid districts. 

100. Field work was organised as follows:- , 
Oamp (l).-Mr. F. B. Kitchen, (ClaBS II), with 9 surveyors, (reduced 

to 8 in February), surveyed 1,360 square miles on the I·inch scale in 
sheets 72 D and 73 A in Haziirihiigh, Palimau and RAnch! districts. 

The area comprised an intricate systsm of low hills and spnrs, covered 
with jungle, f011}ling the low land under the Chota Niigpur plateau; 
it was difficult to survey. 

Oamp (~).-Mr. H. T. Hughes, (CIaBS II), Mr. S. M. Murtaza, B.A., 
(CIaBS II Probationer), with 8 surveyors, surveyed 1,318 square miles on 
the I-inch scale in sheet 73 A in Palimau and Banchi districts and 
Jashpur and Surguji States. 

The greater part of the area consisted of elevated plateaus locally 
called "pats" rising 1,000 feet above the plains with flat and partly 
cultivated tops, and steep densaly wooded sides. To add to the difficulty 
of survey the area was unhealthy, several surveyors falling sick, two 
being invalided and their places filled from other campa; the north-eastern 
portion of the area was infested with man-eating tigers, whosa depreda
tio,ns were so costly that large rewards were offered for their slaughter. 

Oamp (9).-Mr. M. N. A. Haabmi, B.A., (ClaBS II), with 8 surveyors, 
(reduced to 7 in February), surveyed 941 square miles on the I-inch scale 
in sheets 73 A/IO (part), 11, 15 and 16 in Banchl district. 

Except for a high range of hills in sheet 73 A/IO the area is an opan 
undulating plateau highly cultivated, with occasional isolated small hills 
composed of large boulders or smooth slab rock. The country was easy 
to survey and the camp was therefore manned by the less skilled 
surveyors and pupils under training. Surveyor Gagan Singh, whilst 
returning to camp from work, killed a tiger at abort range with buck 
shot. 

Oamp (,f).-Mr. S. R. Gupta, B.A., (Class II), with one computer 
triangulated 1,084 aquare miles in sheet 12 D in Gayi and Hazirihigh 
districts. 

The country consisted mostly of intricate low hills covered with 
jungle in which it was difficult to select points which could be Been 
from any distance. 

Oamp (5).-Mr. Nur Muhammad, (U. S. S.), with one computer 
triangulated 1,350 square miles in sheets 63 P and 72 D, in Gayi and 
Shihibid districts. 

The area was mostly open cul tivated plains where it was difficult 
to Bnd sites for statioDs above the level of the plain. 

101. Recess duties.-Fair mapping was divided into there 
SectioDs under Messrs. F. B. Kitchen, H. T. Hughes, and M. N. A. 
Hashmi. The mapping of all field work was completed during the 
year. 

, Mr. S. R. Gupta, B.A., aided by Mr. Nur Muhammad, (up to his 
death), and Mr. S. M. Murtaza, completed the computations of the 
triangulation. 

(hide Map of M1I880orie and, LandOUh'.-The Guide Map of 
MQ8800rie IIDd Lan<lour, on the 8-inch scale, IIDd the Mussoorie City Map 
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on the 24~inch scale, both surveyed in 1919, were revis&<! to date during 
June and July by 6 surveyorR, and the materials handed over to No. 
3 Drawing Office for preparation of new editions .. 

No.5 Party. 

{

Mr. p, A. T, X_y, G,B,B" from 1-10-27 to 2.11·27, 
010<" i.Oll4,'g •• - Lt. D, R. Crou, "8., from 3-11··l7 to 27.a.1l8. 

Major L. H. JacnoD, I,A., from 28-2-28. . 

102. General.-This party continued surveys on the I-inch scale in 
the Central Provinces in sheets 55 P and 64 C. The field headquarters 
were 'again at Niigpur in order to keep in. touch with the Settlem~t 
Commissioner Central Provinces, the officer In charge of the party bemg 
also Assistant'Director of Surveys, Central Provinces. . 

lOa. Person-nel.-The field strength, apart ttom the. 0.0., was 
1 Class II, 3 U, S. S. officers, and 20 Surveyors. ., 

0ut-twrn.-2,969 square miles of I-inch survey (2,'104 square miles 
original and the remainder supplementary) in sheets 55 P and 64 C, and 
3,577 square miles of triangulation in sheets .6~ B, 64 ~ and 64 J. The 
laUer was connected willi the Jubbulpore Meridional Series. 

. 104. Field work was organized as follows:-
. . Oamp (J).-Headquarters Dongargarh.-· Mr. J. H.Johnson assisted 
by Mr. M. D.Nangia, with 13 surveyors completed 1,'182 square Diiles of 
original and 74 square miles of supplementary snrvey in the Biiliighiit, 
Bhandiira and Drug districts, and in the Chhattisgarh fendatory states. 
·The country was sparsely inhabited and lacking in communications and 
consisted chiefly of heavily wooded low hills necessitating,mueh planetable 
traversing.· The work was fUrther delayed in the earlymonthe of the field 
season by the prevalence of malaria and a local form of jungle fever,and 
later by lack of water; . ' " .', ' .. 

Oamp (B).-Headquarters Brahmapun.-Mr. Shadi Lal Dube -with 
7 surveyors completed '922 square miles of onginal and 191 square miles of 
supplementary survey in the Bhandara, Chanda and Nagpur districte. 
With the exception of a few heavily wooded low hills, the country cion~ 
,listed of open and undulating plains under cultivation. Communications 
were, on the whole, fair. In the early part of the field season, the camp 
suffered to some extent from malaria and jungle fever, 'but was able ·to 
'complete its area. well up to time. .. . 

Oamp (3).-Mr. N. D. Joshi triangula.ted 1,647 square miles in ~heets 
64 Band 64 J in the Biliispur and Mandla districts, and in the Chhattisgarh 
'feudatory states. This area is for the most part hilly, the hills b¢iitg fiat
topped and densely wooded, necessitating extensive clearing operations 
before o\:lservations can be commenced. Villages ~are~sma.ll and. few and 
far between, and communications are bad. Malaria 'was prevalent ,up to 
the end of January, and the work was further .delayed ,by haze after the 
beginning of March. . , : 

Oamp (.~).-Mr. J. R. Chibbar triangulated 1,980 square miles in 
eheets 64 B and 64 C in the Biliighiit, Drug ADd Mandlii districts, and ,iiI 
the Chha.ttisgarh feudatory states. Of this area 829 square' miles was 
1riangulated by Traverser Baghubir Prasad .in .1926-27, ,hut 'the work 
was r.ejecte<!, and had to be re-obs8I1V8d. The nature ,of the cOunt?" 'is 
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very similar to that in which Camp (3) Wlls working, although communi
catiOlis are slightly more numerous. Ho.ze and malaria considerably, 
delayed progress, and one khalasi died of fever. . 

105. &C688 duti68.-Fair mapping was divided into two aections 
under Messrs. J. H. Johnson' and Shadi LulDube. The mapping of all 
field work was completed during the year. Messrs. N. D. Joshi and 
J. R. Chibbar were responsible for the computation of their triWlgulation • 

" 
• No. ,24 ;Party (Sind Rectangulation). 

ON:. . ella {Mlljor H. E. Roome, !!l.C., LB., to 19-12-31. 
',IJOf!er'I& - ,."..- Major A. H. Gwyn, I.A., from !Q.12-27. 

106. 'GeneraL~The work consists of laying out 320'acre recto 
angles -o,,~r the whole area ,and fixing markstones at the COrDer of each 
re,ctangle., Field headquarters opened at Hyderabad (Sind) on 26th 
October 1927, and closed on 12th April 1928; the office then moved to 
Karachi for recess. . 

PeTBonnel.-The field strength,apart from'the O. 0., consisted of 2 
Class;-,U" officers; and 1. U. S., S. officer with, :18, traversers and 31 
re!I1;angnlatorB. 
, - 0ut-t'IID'D.-4,680 square miles of traversing and, demarcation of car

ners" oj main rectangles { of 4 squa.re miles), for subdivision in·1928-29 
to 320 acres 'j' and 3,154 square miles of 320-acre rectangles. 

"B<mWl Symmof, Pay'1M'Jl.t.-AB an ,experiment, "Purely Tsm
porary" Lower Subordinates and menials were paid according to out-tUrD. 
The increased out-turns enabled the party to execute a larger programme 
than-it, w.6nld have done otherwise while avoiding the dead weight ex-
peWle of 'outfitting a larger- establishment. ' 
1lJ:'1.07~'Fieldwork 'was organized as follow8:- . 
-' Qamp' (l'}.-Mr: O. :tf. Puehong {Class II), with 18 traversers carried 

out the tl'!lverse and 8ton~-laying operations and in addition subdivided 
157: square miles into 320-oore rectangles. -

" Damp (B).-'-Mr. Mohammad Najamuddin, B.A., (Class II), with 16, 
rectangulators subdivided. ~,036 square miles into 320-acre rectangles. -
, " Oatmp (8).-"-Mr.Ainrlt Ram {U. S. S.), with 16-rectllngulators snb

divided 1,961 square miles-into 32G-acre reetangles. 
- -' 108. REicess auties.-Mr. Amrit Ram with 9 men coDii>1~te;r . the 

computations for, th~ pa~t' field eeason, computed- data for 1928-29, and 
p~paredM~ePig;itals for:reprodue~on for the Chief Engineer; 'J,'he 
miscellaneous-index mapping wasdirectlfUDder the Officer in charge. ." 

Ii' !'-", '-/, ',:- 'C,l : Rajputana. -Detachni~t. -, 
{

Mr. J. ,C. O. L ...... from 1.IM?' to 814.:18. 
O.ifi<er i .. O!!<!~~.,-:" 1&. LOW......... • ... B. il;!m) 1-5-28-• __ ,~~._ ~ •• _ '.I. ~i ___ .... J _ '._ •• 

109. Gene,-az;-=:"'Thi8 detachmeDt,theuaDle of wliich was changed 
h:oJll.J.IDiDai S~~y.: ~~chment to J~~j~utin • .:petachm&Jlj; o~th_, 1st 
Qi;~ob.er :l9~7. pook up normal topographlC8.lsurveys C?n the ,1-mch 8cale 
in'sheet,4S J,. also a 8pecial8urvey on the 4-lnch 8cale,1D ,sheets 4.5 B a!l!i 
F. The field headqua.rters wel'jl at AjD1~ •• ' '. -,'Il:, " - .. ..., ". 

• I' 
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110. P8'I'8tYT1IMl.-" The field strength, apart from the O. 0., was 1 
Olass II officer. 2 Upper Snbordinate Service officers, 14 surveyors, 3 
levellers and 2 computers. Surveyor Shabir Ali died on the 9th July 
1928 while on sick leave. 

111. Out-t'llll"n.-l,066 square miles I-inch original survey in sheet 
45 J in Ajmer district, Jaipur, Jodhpur and Kishangarh States. This in
cludes an area of 28 miles of FO'rest S'WMIeys in the Ajmer Division of the 
Western Forest Oircle. -" 

76 square miles of 4-inch original survey in sheets 45 Band F in 
Jodhpur State. 

269 acres of 16-inch survey of the Mayo Oollege grounds in Ajmer. 
2,135 square miles of triangulation hi sheet 45 J of which 1,066 miles 

were for the current season's survey. 
The framework" and levelling for a I6-inch survey of the Kailiina 

Tank proper to be undertaken next season, the cost "of which will be met 
by the Jodhpur State, was also completed. 

112 Field work Was organized as fOllows:-
Oamp (l).-Mr. H. H. P. Butterfield (Class II) from 1-10-27 to 

5-3-28, and Mr. Jagan Nath (U. S. S.) from 6-3-28, with 10 surveyors 
(decreased to 7 in March), surveyed 1,066 square miles on the I-inch scale 
in sheet 45 J in Ajmer district, Jaipur, Jodhpur and Kishangarh States. 
The area waS open with scattered hills and ridges and easy to survey. 

Oamp (S).-Mr. Ro.m Narayan Hastir (U. S. S.) with 4 surveyors 
(increased to 7 in March), 3 levellers and 1 computer, surveyed 76 equare 
miles on the 4-inch scale in sheets 45 B and 45 F in Jodhpur State. The 
area was undulating and sandy with rugged hills in the sonthem part. 
This camp also completed the triangulation, levelling and 4-inch survey 
of 76 square mile.s of the Kailina Tank Catchment area in Jodhpur, with 
contour intervals at 5, 10, and 25 feet according to the steepness of the 
ground and the requirements of the State officiala. " 

A special 16-inch survey of the Mayo Oollege gronnds in Ajmer, 
covering an area of 269 acres was undertaken, on payment, at the close of 
the season. 

Oamp (3).-Mr. Jagan Nath (U. S. S.) with'l computer triangulated 
2,135 square miles in sheet 45 J in Ajmer and Merwin districts and 
Jaipur, Jodhpur and Kishangarh States. The area was open, with ranges 
of bills at convenient intervals for triangulation. 

113. Recess duties.-Fair mapping was divided into two sections 
under Messrs. Ram Narayan Hastir and Jagan Nath. The mapping of all 
field work was completed during the year. 

Mr. Jagan Nath completed the computation of the triangulation in 
addition to hia other duties: 

Bhop&1 Survey Detachment. 
(J,Iicff i .. Cha.,. :-Hr. OhuDi LoI Kapur, Ba\ Sahib. 

1 ~4. The ~etach~ent con~inued and completed the Cadastral Survey 
on 16.~ch" scale m Bhopiil State 1n sheets 54 Land 55 E. It aIao demarca
ted Wlth permanent mark-stones all traverse stations which had been laid 
down in previons years throughout the State. 
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Except for 3 traversers and 2 computers lent by the Survey of India 
all hands were entertained and trained by tlIe State. 

Mr. Chuui La! Kapur, Bai Sahib. who has. been on deputation to 
Bhopal State for over 5 years now, and who has carried out and comple. 
ted during this period, the traverse and Cadastral Survey of the whole 
State. has made himself so necessary to the State that his services are still 
required for the survey on 4-inch scale of all the forest blocks in the State 
which cover an area of about 1,400 square miles. This survey will be 
taken up next field season.. . . . 

Under arrangements originally made with the State the detachment 
was inspected by the Director, Central Circle once during the field leason 
and once ~uring recess season. 
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{
Lt •• colonel C. )1. Browne, C.M.G., D.B.O •• 'B,E., up to' .7.11.27. 

- :..Dl~CTOR:~ "-. L. G. Crosthwait, LA., from 8-11.27. .: .. 

. . : 115. Summary.-The units administered by the Southern Circle 
were Nos. 6, 7 and 8 Parties and No.4 Drawing Office.. . 

116. Traiwin(l.-One Class Il probationer continued his training 
in the field. Of the pupil surveyors and draftsmen UDder tra.ining m 
the Circle, 19 made satisfactory progress and 2 were discharged. as unlike-: 
Iy; to ·become . efficient_ Eight pupils, whose educational qualliieations 
were above the previous standard, were entertained during the recess and. 
attached to No.7 Party for training in drawing and planetabling_ 

117. Special swrveys.-There is a considerable increase iil demands 
for, and enquiries regarding large-seale surveys of private estates. 

118. The fidd WO'1'k of parties, of which the outtUrD on the normal 
scale of 1 inch = 1 mile. was 16,291 square miles covering 58 sheets, was 
as follows:-

'No. 6 Party.-Topography in sheets 56 E, I, J, K and 66 A on 
the sCllle of 1 inch = 1 mile; forest surveys on the two-mch 
scale and a three-inch survey of part of Hyderibid City and 
Environs. 

No. 11 Party.-Topography on the scale of 1 mch = 1 mile m 
sheets 57 A and B. Sixteen and eight-inch surveys of estates 
in sheets 48 0 and P and four-inch survey of minmg conces
sions in sheets 57 A and B. 

No. 8 Party.-Topography on the scale of 1 inch = 1 mile in 
sheets 58 F and J. Sixteen-inch survey of estates m meets 
49 M and 58 A and B. 

No.6 Party. 
OJlitrr .. Oluwge.-Major B. S. Wa.uohope. 0.8. •• , I.A.. 

119. General.-The party opened its field headquarters office at 
SecUDderiibid on the 16th November and continued topographical surveys 
in the Yeotmiil district of the Central Provinces and the Adilibid, Karim
nagar, Nalgonda, Ninder, Medak and Niziimiibiid districts of Hyderiibiid 
State. It also carried out survey on the Madras coast in the Guntur and 
Kistna districts. 

Personnel.-The field strength of the party was 1 Class I, 2 Class II, 
3 Upper Subordinate and 45 Lower Subordinate Officers. , 

120. Areas surveyed.-A total area of 7,043 square miles was 
surveyed a8 follows:- . . 

5,094 square miles original and 271 square miles supplementary 
survey on the one-inch scale in sheets 56 I and J and 66 A; 35 square 
m!les in sheets 5~ E and I and five sheets in 56 K covering 1,416 square 
IDlles, both of whIch areas had been previously surveyed on the half-inch 
scale, were revised on the one-inch scale, the latter at the request of the 
military department. . 

189 square miles of s~1 survey of Hyderiibiid City and environs 
. were surveyed on the three-mch scale for the Hyderilbad Government and 
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'S8 square miles of the Kondapalli,rese.:ved forest were sUr .. eyed Oil the 
two-inch scale for the Madras Forest Deparimant. 6 sheets.of-the 
meen-inch map of Bangalore, Civil and 'Military Station were ,bronght 
up to date ,during recess. ' 

121. Field workwae organi .. ed as followe.- ' . ;1) 

Topograpkieal 8WMIeys,-Oamp (1), under Mr.,'E, N. ·Natesan •. B.A:'. 
(Class II), assisted by Mr. J. A. Cabral. (U. S. S.), .. nd a, staff of 19 
aurveyors ,completed 2,444 square miles original and 35 square miles 
revision survey on the I-inch seale in sheets 56 'E/15 aod 56 I/South 
ao~ a portion of 56 '&1/4 which had been left o .. er from 'last ,year owing to 
scarcity of water. The country was chiefly low hills co .. ered with jungle 
of varying thicknesa and flat cultivated plaina. ' '.' ' 
. Camp (I) under Mr. C. P. E. Davenport, (Closs II), assisted by Mr. 

Muhammad Abaul A1Ilim, I.D.S.If., (U. S. S.), and a staff of 16 surveyors, 
aurveyed aheet 56 J INorth on the one-inch scale comprising 2,253 square 
miles. The country varied considerably from flat open clilti .... ted areaa to 
undul .. ting .billa co .. ered with thick jungle.in which survey waa difficult 
owing ,to the p .. ucity of recogniaable points. 

It was arranged that outlying areas of each camp sholild be puahed 
ahead' in order to relieve some aurveyors early, the remainder being 
concentrated under ~ne camp officer and an assiatant; it waa thus possible 
to send Mr. ~atesan with Mr. AZim, and the best draught81llen to 
Bangalore by the 1st April, and open an ad .. ance drawing section to 
prepare. blue prints and start work on the first batch of sheets. Other 
surveyors followe!i immediately they had completed their' areas, with 
the result that d,:awing was well in hand and the first sheets were sent to 
the Drawing Office in In!y;' congestion 1I'as thus avoided. 
, I Oa»>p (9) consisting of 4. ~urveyors directly under the supervision 
of the Officer in charge of the l""'ty revised 1,416 square -miles on the 
l-inchscaJe in sheets 56 K/5, 9, 13, 14 and 15, which had been 'previously 
surveyed ontbe half-inch sca.Je; it eariied out 397 square miles original 
survey in sheets 66 A/5 and 9, and 271 sqnare miles supplementaq 
sur .. ey in sheets 66 A/13 and 14, 'for which a shee. compiled by the 
Madras Survey from their re .. enue work waa available. Four surveyors 
from other camps were tTaDsferred to this camp t01l'ards the end ,of the 
season; after completing their allotted areas;' r 

Some minor corrections were made to the three-jnch military map ·of 
Secunderibad and Boliirum and to the one-inch Secunderibid Training 
Area Map. ' , ': , 

One sur .. eyor working for 2! months completed the Kondapalli 
reserved forest of the Kistna forest division, an area of 38 square miles in 
sheets 65 D/5, 6 and 10 on the scale of 2 inches = 1 mile for the Madras 
Forest Department. . 

Five surveyors working for ' .. arying 'periods of from two to four 
months completed an area of 189 square miles of Hyderabid 'City and 
eo'Virons on ilhe three-inch sca.Jeat the expense of the Ryderabid State. 

Priamgulation.-An area of 2,266 square miles W88 triangulated by 
Mr::K.B. Muthanlla, (U. S.'S.') and Surveyor A. Nara~ingha Rao in part 
of ;the Agency' 'Tracts 'of Madras 'falling in ·the, Godavari, Kistna and 
'Vizagapstam ·diStricts. Tll1I triangulation bothiD· 66. K. and rGJIIIII 
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been connected with the geodetic series Nos. 43 and 46. The country is 
very mountainous with thick jungle, and head-loads are the only means of 
transport in a .large part of the country. Provisions are not available 
locally and had to be brought from towns some distance a way. 

133. l!I[iscellaneous.-Owing to th.e shortage oftranspol,'t obtain
able locally in the north of the area under survey camels procured from 
the Hoshangibild district were employed 8S in previous years. This 
greatly assisted the progress of 8urvey .. The Godivari river being in 
Hood later than usual prevented the camel transport from crossing the 
river at the beginning of the field season and made it necessary for 
surveyors working north of the river to make a considerable detour, 
thus eausing delay in getting to their work. 

Owing to the Niziim's Government having completed most of the 
traverse work of talukas to which reference was made in last year's 
report, there was insufficient work left f~l' the party to take over and 
negotiations were, therefore, stopped. 

Large areas of the Nirmal tiiluk have remains of iron workings which 
probably date back to a considerable age, especially east of Nirmal itself 
where in many places large beaps of slag are found. There is probably a 
considerable amount of mineral deposits in the areas south of the 
Godivari between Nizimibiid and Jagtial. Ancient stone circle burials 
have been located between Billkonda and the Godavari, but none have 
been found to the north of the river. 

The country over which survey has been completed this year is being 
rapidly opened up. The area north of Nizilmiibiid will shortly be very 
considerably developed when the Niziim Sagar irrigation project has been 
completed. Owing to the construction of new roads now in progress the 
Adililbitd district is rapidly becoming mOre civilized and with the ubi
quitous motor bus is not .so cut oft' as formerly. It is probable that 
larger areas of this district will come under cultivation before very long. 

123. Recess Duties.-25 fair sheets on the lA-inch sceJe were 
completed during the recess, the work being divided into two sections 
under Messrs Natesan and Davenport. Three hall-inch sheets w., 
56 lIN. W., N.E. and 56 MIS. W. were completed. 

The special three-inch map of Hyderiibiid City and environs consis
ting of four sheets was drs.wn on a scale of four inches to a mile and sent 
for publication. 25 two-inch special forest maps for H.E.a. the Nizilm's 
Government have also been drawn, and the two-inch map of the Konda
palli reserved forest was completed and sent for publication. 

. The computation of the triangulation was completed satisfactorily 
under Mr. Muthanna. 

During recess 6 sheete of the Bangalore Civil and Military Station 
were. brought up to date by a few surveyors less expert as draughtsman 
under the supervision of the Officer in charge of the party wi th surveyor 
Mokhan Chand in eharge.. . 

124. l!I[ap Sales.-Quite a large business was done during the 
field seasen both with the military authorities and official departments of 
Hyderiibiid State. Sales to privati! individuals of all claBBes is greatly on 
tbe in~re8se. . This. ha~ be:n du~ partly to gre:"ter advertisement eosting 
vert bttle,. by publication \D Bngade and RegJmenteJ orders, oCOaSi(!II111 
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paragraphs in -the local papers and the display of lantern slides at 
!linemas. A large proportion of both official and private ssles was also 
done by sending .. man with samples to interview officials, business 
firms and private individuals. 

No.7 Party. 
0Jif'C" in ClaBrgt'.-{ Mr. v.. W. Morton, to 2006.28. 

Captalu G. W. Gemmon. 1 • .\" from 91.5.28. 

125. GeneraL-The party continued survey in sheets 57 A and B 
on the scale 1 inch = 1 mile in the Anan tapur and Beilary districts of 
Madras, in the Raichilr district of Hyderiibiid and the Chitaldrug district 
of Mysore States. It also undertook the survey of two private estates 
and one mining concession. The field headquarters were at Bellary. 

126. Person'IUl.-The field strength was 2 Class II officers, 1 Class 
II officer probationer, 4 Upper Subordinate officers, '19 Lower Subordi
nate officers and 15 pupil surveyors. Mr. V. W. Morton banded over 
cbarge to Captain 0, W. GemmeIlllnd proceeded on leave on 21st May. 
Mr. F. C. Pilcber joined tbe party on 1st May. 

127. Areas s11rveyed.-The topographical survey carried out 
consisted of 4,803 squRl'e miles of original survey. In sddition 25 square 
miles of special surveys were completed. 

128. Field work which commenced on the 21st November, was 
organized as follows.-

Topographioal 8wrveys.-Camp (1), Mr. N. S. Haribar" Iyer (Class 
II) with 1 Class II probationer, 1 U, S. S. officer and 6 surveyors com
pleted 1,728 square miles On the one-incb sCllle. 

Camp (B), ~Ir. Sbih Lal, R. s., (U. S. S.) assisted by Mr. Abdul 
Ohllfur(U. S. S.) with 3 surveyors and,6 pupil surveyors completed 1,637 
square miles on tbe one· inch scale. 

Camp (3), Mr K. G. Mandanna (U. S S.) assisted by surveyor 
Ghulam Rasul Kban,. I.D.S.ll., C.H., 4 surveyors and 9 pupil surveyor. 
completed 1,438 square miles on the one-inch scale. The coun~ry surveyed 
cousisted of undulating cultivated plains, rocky outcrops and sparsely 
wooded hills. In Bome arelUl surveyors and kbalasie experienced con
siderable hardship towards the end of tbe field se880n owing to scarcity 
of water. . 

129. Special BUrtleys.-The lurvey on payment of 320 acres of 
coffee estates and 2,648 aeres of tea gardens in the Kadur and Hassan 
districts of Mysore State was completed on tbe scale 16 inches and 8 . 
incbes == 1 mile, respectively and 13,120 aeres of mining concession areas 
were surveyed on the Bcale of 4 incbes = 1 mile in the Sandiir State of 
Madras States. Triangulation and 28 linear miles of traversing wsre 
carried out for tbese 811rveys. . 

130. Mlscellaneous.-At the foot and on the Bummits of the 
roeky.hills west and north-west of Rayadrug in sheet 57 B/14 there a~ 
several temples of archmolob<ical interest. -
. The bealth of the party waa far iromaatisiaetory during March Bod 
Apnlwhen seversl surveyors lOud mellials auffered ~m fever. .: .. ' 
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o 131. Recess duties.-The mapping olthe 17 one-inch fair sheeta 
'which was completed during recess was divided into four sections under 
Messrs F. C. Pilcher, Harihara Iyer, Mand .. nna and Shib Lal. The 
drawing of half-inch sheet 57 A/S. W. was also undertaken. The maps 
of estates and mining conceesion areas were drawn and sent for printing 
to the CirClle Office. 

No.8 Party. 
Ojficer in. Chargceo.-)lr. E. A. ,Merer. 

132. General-Survey was continued in the Coimbatore, Madura, 
Ramnid and Trichinopoly districts and Pndukkottai State of- the Madras 
Presidency.' The area around Coimbatore town was revised and surveys 
were made on payment of several private estatas in the Coimbatore, 
Malabar and Nilgiri districts and Cochin State. The field headquarters 
were at Coimbatore. 

133. Per801lnelo-- Duriug the field season the average strength was 
5 Class II, 3 Upper Subordinate and 56 Lower Subordinate Officers. 

Thirteen young surveyors were received from other parties at the 
commencement of the field season. Mro F. C. Pilcher (Class II) was 
transferred to No.7 Party from 1st May. 

13'4. Areas surveyed.-A total of 4,672 square miles was 
surveyed comprising 436 square miles of original and 4,236 square miles of 
supplementary survey on scale 1 inch = 1 mile in sheets 58 F and J. 
65 square miles were revised on sClLle 1 i inches = 1 mile in the vicinity of 
Coimbatore town. In addition 16,129 acres (25 square miles) of estates 
were surveyed on scale 16 inches = 1 mile. 

,The alignment of the POlIiichi-Dindigul Railway now nenring 
completion was surveyed on published sheets 58 Fj7, 11, 15. 
o '135. Field work which oommenced on lst December and closed 
on 29th April was organized a8 follows :-

Topographical 81'1"VeYB.-Camp (1), Mr. F. C. Pilcher with 12 
surveyors CIl.rried out 1,.1,99 square miles of supplementary and 255 square 
niiles of original surny on the scale of 1 inch = 1 mile. 

Camp (3), Mr. M. S. GanesI' Iyer (Class II) with 12 surveyors 
coinpleted 1,689 square miles of supplementary and 62 square miles of 
original survey on 8cule 1 inch = 1 mile lind revised 65 square miles 
011 the 1 i--inch seale in aheete 58 A/16 Bnd B/13. 

Camp (4), Mr. P. S. Vengusl'ami (U. S. So) with 8 surveyors com-
o pleted 1,04S' square miles supplementary and 119 square miles original 
survey on scale 1 inch = 1 mile. 

The country varied rrom flat highly cultivated plains to hills attllin
ing a height of 4,500 feet which were generally covered with dense low 
jungle. In the plains nearly every field ODd road Was bounded by cactus 
h~dges which impeded movement, and the bauks of the main streams 
were ,thickly planted with cocoanut and palmyra palms, the urea adjoin
ing the Cauvery and Amarlvati Rivers being particularly congested., 0', 

• 0 Tl;le snpplementary survey was cnrried out on blue prints ,of ~ne
inch sheets prepared by the Director, Madras Suryey, from the sixteen-inch 
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revenlle turvey sheete. The detail which appelU'ed on these sheets, on 
being checked in the field, was fonnd very accurate on the whole. 

SpeeiaL lIWMJeYB.-Oamp (I), under Mr. B. T. Wyatt (Class 11) with 
13 surveyors completed the survey of 16,129 acres of tea, coffee and 
rubber estates on the scale of 16 inches = 1 mile with contollrs nt intervals 
of 25 feet. The camp carried out and coinputed 3,462 acres of triangula. 
tion and 22 miles of traversing for these surveys. Considerable trouble 
was experienced owing to managers not being able to point out the 
external boundaries of their estates. In such cases the party underto\>¥ 
to demarcate the boundaries at an extra charge lifter conSUlting the 
leases and the Madr"s revenue sheets. Matters were· still further 
complicated by there having been a recent and fresh settlement 8urve~, 
frequently the field numbers were changed, so tha.t the numbers enterell 
in tbe leases could not be reconciled with those on the new survey. : 

The estates were mostly situated in the Wynaad portion of the 
Malabar and NUgiri districts which is notoriously unhealthy. Some 
estates were on the Anaimalai Hills of the Coimbatore district and the 
remainder in Cochin State. The country surveyed waS hilly. The 
areas under ten were generally open and easy, coffee requiring heavy 
shade was thickly wooded, and the undeveloped areas consisted of heavy 
jungle with nn almost impenetrable undergrowth of lantana. 

Traversing.-Mr. S. R. Kelkar, B.SC., with Messrs. H. Narasimbamurtl 
Rao, B.A., and Saiyid Budhan (U. S. 5.) and 9 Lower Suhordinlltes 
completed 1,556 linear miles of theodolite traversing covering an ... ea of 
3,462 square miles in sheets 58 Nand 58 M/8 in the Tanjore ond Triehi· 
nopoly districts and Pudukkottai State for detail 8urvey on the seale of 
1 inch ~ 1 mile next season. Traversing was resorted to as the country 
is flat and unsuitable for triangulation. The traverses are bosed on the 
stations and points of the S. E. and Const series of the G. T. trisnguln. 

-tion. In addition to the traverse stations about 1,500 intersected points 
were fixed. 

136. Recess duties.-The fair mapping of the 16 one·inch fair 
sheets which was completed during recess was organized in four sections 
under Messrs Wyatt, Ganesa Aiyar, Kelkar and Vengusvami. The four 
half-inch sheets of 58 E whieh were begun lost recess .were completed 
and two more, 58 FIN. W. and N.E., put in hand. The maps of 15 estates 
were drawn and submitted for printing in the Circle Office. -

Mr. H. Narllsimhamurthi Rao was in charlte of the Computing and 
Compiling section. This section completed the computations of -the. 
traversing and prepared the mosaic8 for the plilnetable section required
during the coming winter from data supplied by the Director, Madras 
SllrVey. 
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. {Lt .. PolQUei R. H. Phillimore, ».8.0 .. B.s., up to 28.10-21. 
DIRECTOR.- Colonel A. A. McHarg, ».8.0., ... s., from 29·IO-2r. 

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

The Director, Eastern Circle 81so acts 8S Director of Surveys, 
Assam, under the local government. This entails the administration. of 
the Assam Traver8e Party, the Assam Drawing and Reprod'U.C~ng Offices 
at Shillong, and the Assam Swrvey School at Jhiilukbari.. . . . 

In addition, 8S technical 8dvise~ to the Government of Bengal, the 
. Director, Eastern Circle visited the Bengal Survey Office at AJipore; 
the field work of the Garden Reach survey, the Survey School at Mainiuniiti 
near Comilla, the Settlement Survey Drawing Office at Chittagong and 
the Air Survey field headquarters at Mathrapur in the Maida district as 
well as their dra wing office in Calcutta. . 

The BilUir and Orissa Government has now also agreed to employ 
the Director DS technical adviser on survey matters and to contribute a 
part of his pay accordingly. 

138. The field work of partie. coverd e50 one-inch shetts partly 
or wholly surveyed, as follows:-

No . .9 Party.-Topography :3,803 square miles on the I-inch and 
6-inch scales in sheets 73 E, 73 I and 78 P. 

• "Yo. 9 .Party.-Topography 2,859 square miles on the I·inch Bcule 
in sheet 73 K. 

No. If] Party.-'l'opography 3,910 squ .. re miles on the i-inch, 
I-inch und 4-inch scales in sheets 78 A, B, F, I, J, K and P, 
and 83 B, D, F, I and J. 

Training.-Most of the pupils attlich~d fOI" training' to· purties in 
the field, appear to he promising and likely to become useful surveyors. 
qnly.one pupil was discharged during the year. . 

139. The New 01l1ce buildings for all units of the Eastern 
Circle were. completed on the "Bonnie Brae" estate, which was pur-. 
cllased by the Government of India fOr the purpose in 1926. The build-. 
ings are weU.designed and weU.lit, and sllould expedite all branches· of 
the work. It is very fortunate tlIat 'they ha\'e heen completed just 
before an extra regiment is to be posted to Shillong, which will add seri
ously to the congestion of the place. The Director's Office, tlie Drawi!lg 
Office and No. 12 Party moved into the new huildings in July 1928, and. 
N 08. 4 and 9 Parties in August. . Colonel McHarg and all concerned are 
to be congratulated on this excellent result and the promptitude with 
which it has been completed. A photograph of the new offices (back 
vieW) will be found on the opposite page. 

140. .Ai .. Swrvey of A1iilda <listrict.-The Bengal Goverment 011 

the advice of Mr. A. K. Jamesoti, I.e.s., Director of Land Records und 
Surveys, has set a lead to alLlndia by.hav.ing the new cadastral maps of 
Maid .. district, on the scale of 16 inches to one mile, prepared from air 
photograph~. T~e contract w .. s placed with the Air Survey Co., Ltd., 
who are taking air photographs of the whole area of 1,700 square miles 
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a.nd have improvised .a lar~e drawing office in Calcllttll for th~ prepara
tIOn of the maps, which will be ready for settlement operations next field 
season. 
. This method is particularly snitable for the flat plains of India and 
greatly· reduces the harassment of the villagers by clmillwen, etc. There 
is also every hope thnt the method will prove better, cheaper, and qllicker 
than ordinary methods; though the resllits cannot be fully judged until 
tested in the field next season during the settlement operations. 

Lieut. D. R Crone, RoE., Bud Mr. B. B. Kuttappa, (U. S. S.) were 
transferred to this work from 28th Fehruary and 1st April respectively, 
with the ohject of gaining· experience in air-survey methods lind of 
assisting the Company in technical questions, the former until he pro
ceeded on furlough in June and the latter for the remainder of the year. 
Mr. Muhammad Husain (U. S. S. ) was lent by the Geodetic Branch for 
about 2 months to the Director of Laud Records and Surveys, Bengal, to 
assist in the rapid completion of the traverse programme in time for the 
Air Survey. 

Procedure.-The work is based un traverse points placed approxi
mately at one-mile intervals; thes~ control points I\S eventually devi.ed 
consisted of four trenches, t10 feet long by 2! wide by I! deep, with the 
excavated earth built up like a wall on the east and south sides) dug at 
right angles in the form of a cross, with the centre at the jnnction of 
field aiales, and Ii) feet distant from the nellr ends of the trenches; as 
seen from the air about 11 n.m. enrly in Februllry they showed np quite 
clearly. Experience seems to show thllt much of the Ilbove procedure 
way be simplified and cheapened in future work. . 

Photography wos carried out with the Eagle AntoUlatic Film Camera 
taking exposures 7 by 7 inches with a 10-inch lens at altitudes of 
ahou, 6,600 feet, resulting in approximate scales of 8 inches=: 1 mile. 
Lougitudinnl and lateral overlaps were not less than 55 aud 20 per cent 
l·espectively. . 

Lieut. Croue cnrried out the field calibration of the caUlem aud 
organized the computations for the scaling of the photographs and for 
the adjustment of the sub-control obtained from the radial line plots to 
the traverse control. . 

::IIr. Kuttllppa was eUlployeu in the severul sectiolls .(.f the drawing 
ollice and later took ov.er the computation· section frow Lieut. Crone. 
The computations indicate that the stILndard of accurILcy of one in two 
hundred. required should he maintained, hut the actual accuracy is depeu
dent partly on the _control and _can only be determined when the final 
sheets on the sixteen-inch 8cule are examined in the field dnring the 
Course of the settlement opel'ations in the Beasons 1928-29 oud 1929-30. 
Tbese final sheets will be blue vaudyked copie. of the rectified traces, by 
villages, prepared from sixteen-inch photographed enlargements. 
: - . -One of ·tbe air-photographs is reproduced in the frontispiece of this 
report a.il.d -a fuller account ·of the work is given in .Appeudix I. . 
.: - 141. Air SurVey. Orissa coUt.-The Air Survey Co., Ltd., 
photographed On the scale of approximately 3 inches= 1 mile, about 16.4 
linear miles by 4 miles in width of the Orissa COIl6* from the northern 
mouth of tbe Dbiitnra rh'er to the southern end of the Chilko. Lake a8 well 
as ·approximate areas of 24, 39 and 20 &qunre miles at tbe mouth of thll 
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Dbimra. river, in the vicinity of False Point lind the month of the Devi 
river respectively, for the Committee investigating the causes of Orissa 
Hoods. 

Mosaics of the long coastal strip and the three areas have been 
made, and outline traces, not tied down to fixed points, bave been suppli
ed to the Committee. Copies of these traces liS well a8 copies of the 
mosaics bave also been supplied to Eastem Circle Office and will be Dlade 
use of by No. 9 PlIriy when the fair mapping of the areas in question is 
taken up next season. 

No.4 Party. 

OJ!iCIII' in Ollal'ge.-lla.jol' F. B. Scott, I.A. 

142. General.-Supplementary survey on the I-inch scale :was 
carried out in aheets 73 E and 73 1, in Bihar and Orissa, and original 
survey on the 6-inch scale of tea gardens in Assam. 

Pe'l'Bo71nel.-The field strength of the party was 2 Glaas II officers, 
1 Class II probationer, 4 Upper Subordinate Service officers and about 
36 Lower Subordinates. . 

A'I'eas sU'l'Veyed.-
I-inch supplementary sun'ey 3,785 square miles. 
6-inch tell-garden survey 18 square miles. 

T'l'iangulation -3,797_ square miles. 
143. Field work was organized as follows:-
Camp (I).-Mr. P. N. Sur (Class II) assisted by Messrs Sajawal 

Khan, C.B., and Abdul Aziz Khan (U .. S. S.), with 8 surveyors and 
8 pupils; supplementary survey on the I-inch scale of 1,230 squllre miles 
in the Choti Nagpur plateau around Rinchl, consisting of open cultivated 
ground with isolated rocky hills and small areas of jungle. 

Oamp (I).-Lieut. C. S. McInnes (Class 11) with one Class II pro
bationer and 12 surveyors; supplementary survey on the I-inch scale 
of 1,602 square miles in the Choti Niigpur plateau east of Riinchl and the 
scarps and adjoining plains, including large nreas of jungle. 

Oamp (3) .-Mr. A. C. Maulick (U. S. S.) with 6 surveyors; supple
mentary survey on the I-inch scale of 953 square miles in the Choti 
Niigpur plateau between Riinchi and Hazilibiigh, consisting of wooded 
bills and valleys interspersed with cultivation. Bear and tiger were 
fairly common in parts of the jungle, but caused no casualties. All 
wooded areas are being steadily denuded and wild life destroyed. 

Triangulation.-Mr. N. C. Roy (U. s. S.), surveyor Hari Singh and 
traverser Raghubir Prasad were employed on triangulation in sheets 72 H 
and 73 E, comprising the northern portion of the Cbota Nigpur plateau 
and adjoining plains of Gayi. 

144. Foreat 8U'I'Veys.-The I-inch survey included supplementary 
survey on the I-inch scale of 20 square miles in the Mudi!.Ii and Kilimiti 
reserved forests and the Miitha protected forest of the Chaibiisa forest 
division and in the Horoap reserved forest of the Poriihit forest division, 
by Oamp (I). • '-

145. Tea Ga.-den 8u'l'VeY8.-At the request of Mesars Duneau' 
Brothers & Co., Calcutta, Managing agents, Mr. S. C. Chatterjee (U. S. S.), .. . 
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of No. 12 Party, with 6 surveyors of this party, surveyed an area of 
abont 18 square miles on the 6·inch seale with contours at 20·foot 
intervals in the Alinagar, Chatlapur, Daurachara and M adhabpur tea 
gardens. The work waB begun in April and completed in May. The 
maps are required for the preparation of anti-malarial schemes and will be 
fair drawn at the firm's request on the 16-inch seale; the whole cost 
amounting to Rs. 11,000 will be borne by the Agents. 

146.' ReCtsS cZuties.-The fair mapping wae divided into three 
sections under Messrs Sur, Creed and Maulick and wae duly completed 
before the end of recess, excluding the partially surveyed sheets 73 EIIO 
and E/14. 

Triangulation computation was in charge of Mr. Roy. 

No. 9 :Party. 
OjJiur i. Oluo..,..-U •• P. A. T. 1[0""1, 0 ••••• 

147. General.-Originalsurveys on the I-inch scale were carried 
out in sheet 73 K in Bihar and Orissa. 

PeTscm1tel.-The average field strength of the party was 2 Class 
II officers, 5 Upper. Subordinllte Service officers lind IIbout 37 Lower 
Subordinates. . 

Areas swrveyed.-One·inch original survey 2,859 square miles. 
Tria/ngulaticm.-556 square miles. 
Traver8ing.-2,810 square miles. . . 
148. Field work was organized as follows:-
Camp (l).-Mr. Bhupendrll Nath Saha, H.SC. (Class II), with one 

Upper Subordinate officer and 11 surveyors, carried out original Burveys 
on the I·inch sCille of 1,105 square miles in the Balasore district and 

. Mayurbhanj aad Nilgiri Feudatory States of Oris8&. This area cODsisted 
partly of densely forested. and steep hills reaching 3,200 feet in height 
above sea level, without villages or communicatiolls Bud presentiug great 
difficulties to the surveyors; these were occasionally compelled to build 
platforms on tree tops for the purpose of resection. Tbe rest of the area 
\vas undulating country, mainly wooded, but witb Dumerous clearings. 

Camp I£).-Mr. Salish Chaudra Mukerjee (U. S. S.), with 6 
surveyors and 2 pupils, carried out original 8urveys on the I·inch scale of 
354 square miles in the Balasore district, Ilud Keoujhar, MayiirbbBnj and 
Nilgiri Feudatory States of Orissa, consisting of much the slime type 
of country as that of No. I Camp. . . 

Camp (3).-Mr. Rohini Kumar Talapatra, B.A., (U. S. S.), with 6 
surveyors and one pupil, carried out original surveys on the l·inch scale 
of 784 squILre miles in the Balasore district and the Nilgiri Feudatory States 
of Oriss8, consisting for the most part of a Bat cultivated plain stretching 
from the Nilgiri bills to the coast of the Bay of Bengal. . It WIlS noticed 
tbat the sea had receded about one third of a mile since tbe Jost 
survey in 1894. 
. Tria1lgulaticm.-Mr. Bidhu Bhusan Shome (U. S. S.), triangulated 

in sheet 73 LII and 2 in the Cuttack district. He was transferred to the 
Central Circle on completiou of his work ill January 1928, 
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Tra'IJersj:ng.-Mr.Jobn McCraken, M.B.E., (Class II), wit/J. 1 V. S. S. 
officer,. 8 traversers .'lnd 6 computers, trllversed the whole of next 
field season'. arM in 73 L Bnd 74 I, in the. Balasore, Cuttack and 
Pun district~ of OrillSA. 'rowards the end of. the field season Mr. 
McCraken, with 8U1'veyors from the other th"ee camps completed the 
I·inch ·original survey of sheet 73 KIS, additional to the original 
programme. . . . 

. F,rn'est B'U'l"IJeys.-The. I·inch survey included the Simlipiil reserved 
forest of" the ·}{ayiirbhallj Feuootory State, and a special edition of 
the I·inch sheets affected will show forest boundnry pillars, bungalows 
and offices in a special colour .. 

Oity B'U'l"IJeys.-. Two survpyors were attached to the Map Publication 
Office and employed on revision of tbe a-inch guide map of Calcutta 
and Howrah. 

Recess dutie8.-'rhe fair mapping was divided into two sections 
under Messrs McCraken, lind Saha, assisted by 4 U. S. S. officers. The 
former also supervised the triangulation and traverse computation section. 
The .whole was duly completed by the end of recess. 

No. 12 Party. 
O.J}kel' ill Cllll,/·g .... -)[a.jor H. R. C. lIEade,"r.A.. 

149. GeneraI.-,The following programme was cal'ried out:
suppleinentary survey on the I-inch scale in sheet 78 F in' Assam and 
Bengal; original survey on the ,'inch and I-inch sCliles in sheets i8 F, 
I, J and K in Assam and Bhutan; original and supplementary surveys on 
the 4-inch scale in sheets 78 A lind B in Bengal; and supplementary 
Rurvey on the I-inch scale of rllilway extensions in Assam. 

P61·8onnel.-The field strength of the party WIIS 2 Class II officers, 3 
Upper Subordinate Service officers and about 41 Lower Suhordinates. 

'Area8 8'111r'1)eyed.-
,-inch original survey 1,018 square mil~s. 
I-inch original survey 2,547 square miles . 

. I-inch supplementary survey 295 square miles_ 
.I,-inch original survey 30 square miles. 
4-inch supplementary survey 20 square miles.· 
I-inch railway survey 179 linear miles. 

'flriatngtdation 1,888 square miles. 
Tra'IJersing 3,458 square miles. 
150_ Field work was organized liS follows :_' 
Camp (l).-Mr. E. M. Kenny (Class II) with 9 surveyors; original 

and supplementary surveys on the I-inch scale of 1,859 square miles in 
the Jalpaigun district of Bengal, Goal para district of Assam, and Bhutan. 

. The Bhutanese Du,~bar very kindly lent one surveyor and permitted 
our surveyors to ~oss the frontier for tbe first time. This resulted· in 
476 s~uare. miles o~ ihcide~tal s~rv~y of previously unexplored country, 
an? .'~ tl'langulahon WhiCh Will improve traverse adjustment in the 
adJPID.ng Bengal DtLiirs. . . 

Oamp (!1).--lfr: R. C, Hanson.( SIass II) with 7· surveyors; original 
and supplementary surveys on th~ I-mch scale of 806 square miles in the 
GOiilpiira district south of Camp (1). . . .'" . :.; . 
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Camp (S).-.Ml'. S. C. Chatterjee (U. S. S.) with 3 6u"'eyors, 
2 pupils and 5 traversers; original and supplementary surveys on the 
I-inch scale of 47'1 square miles on both banks of the Brahmnputra river, 
south of Camp (2). 

Ca?np (,f).-Mr. M. L. Roy (U. S. S.) with 4 surveyors and 
3 pupils; original survey on the i-inch and I-inch seales of 1,218 square 
miles in the Giiro Hills and Goiilpar& districts of A88am Bouth of the 
Brahmaputra river. . 

The cowntry surveyed by Camps (1) to (4), which was last surveyed 
abont 1870, comprised part of the basin of the Brahmapntra river a8 far 
west as Dhubri, where the river turns south round the Giro Hills. 

In the south of this area planetabling was by resection from trian
gulated control; the Giro foot-hills howe\'er, where numerous mineral 
deposits are found, are so low and wooded that recourse was necessary 
to height traverses and fixings made on machci'll8 built ahove the 
surrounding jungle. 

In the north lie valuable Government reserved forests, chiefly 
Sal, with considerable areas of high elephant grass which are burnt down 
yearly in March and April. Here and in the Bhutiin Hills theodolite 
traverses were the only control. 

The three party elephants were utilised in the GOilpirB reserved 
forests area, where other transport was scarce. 

In November the Brahmaputra valley was still flooded, and malaria 
was prevalent, accounting for the death of five 1<halii8is. On the Bhutan 
border however most streams dry up in the cold weather, and the scar
city of water is so great that the forest authorities run daily water trains 
for the supply of their employees. The whole country teems with game. 

Oamp (5).-Mr. Muhammad Siddik (U. S. S.) with one snrveyor; 
original and supplementary survey on the 4-inch scale of 50 square miles 
of chinchona plantations in the Darjeeling district of Bengal. These 
plantations were steep and scantily wooded, and lay between altitudes of 
2,000 and 9,000 feet above sea level. 

Surveyor Ali Ahmad surveyed 179 linear miles of railway extensions 
in AsSam on the existing I-inch sheets. 

Tria'llgulation.-Sorveyors Hari Datta and Ahdus Salam triangnla-
. ted in sheets 78 F and K, comprising portions of the Bhutiin foot-hills 

and Giiro Hills respectively. The former fo.iIed to connect hiB triangula
tion with his G. T. base in Cooch Behiir State, 40 miles distant. This 
will be completed next season. 

T'I'a'IJe'l'sing.-Mr. S. C. Chatterjee (U. S. S.) with 5 tr"versers 
traversed abont one and a half years' detail survey area in sheets 78 B, F, 
G, K and L in the Jalpaiguri and Mymensingh districts and Cooch Bebir 
State of Bengal, and the Sylhet district of Assam. 

F()f'est 8I/1M1eys.-In addition to 50 square miles of special chinchona 
plantations surveyed on the 4-inch scale already mentioned, the i-inch 
and I-inch survey included 719 square miles of reserved forests in the 
districts of GOilpira and Giiro Hills (Assam) and Jalpaignr! (Bengal). 

Ilece88 duties.-The fair mapping was divided into ron~ ~ctions 
under Messrs Kenny, Hanson, Moti Lal Roy and Muhammad Slddlk, and 
was duly completed before tl)e end of recess. Mr. S. C, Chatterjee was 
in charg~ of the computing sectioll. 
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IX.-SURVEY REPORTS, BURMA CIRCLE. 

DIBECTOB:-Co"meJ E. 1'. Ilic~. C.I.E., R.E •.. 

151. Summary.-The units administered by'the Burma Circle 
were the S8me as last year, viz., Nos. 10, 11 and 21 Parties and No. i 
Drawing Office. . 

152. Training.-Nineteen pupil surveyors and draftsmen were 
under training in the Circle, and all of them made satisfactory progress. 

In addition 8 new pupils were enlisted during recess and were 
attached to No.7 Drawing Office for instruction in drawing. 

153. The field worT, of parties was as follows:-
No. 10 Pa'l'ty.-Topography on i-inch, I-inch and 4-inch scales 

in sheets 88 N, 88 0, 85 L, 86 P, 86 I, 86 M and 94 D. . 
No. 11 Pa'l'ty.-Topography on I-inch, It-inch, and 4-inch scales 

in sheets 94 C and 94 G. . 
No. 91 Party.-Snrvey of reserved forests on 2-inch and 4-inch 

seales in the Northern Bnd Chindwin Forest Circles and three 
Forest Divisions. 

No. 10 Party. 
O§u:e,· i,j Clia-l'ge~-lIIa.jol' F. J. M. King, R.E. 

154. General.-The pa.rty surveyed B total area of .4,539 square 
miles in the unadministered tribal area and Upper Chindwin district, 
and in the Hanthawaddy, Myaungmya and Pyapon districts of the 
Irrawaddy Delta,-completing the surveyor the Burma coast line and 
adjoining country as far as the mouth of the Rangoon River,-in sheets 
83 Nand 0, 85 Land P, 86 I and 1\1, and 94 D. The field headquarters 
were at Rangoon. 

The area surveyed comprised 3,520 square mHes of original and 
8upplementary survey on the scale of 1 inch=l mile, I,OOIsqn.LTe miles 
of original survey on the scale of i inch = 1 mile and 1~ square miles of 
reserved forest on the scale of 4 inches = 1 mile. 

. 595 linear miles of traverse were run in the vicinity of the lI1yanaung 
Plain in sheet. 85 Nand 0, and 1,350 squilre miles were triangulated 
in the Prome, Sandoway and Thayetmyo districts in sheets 85 l and J. 

155. Field Work.-'fhe field strength of the party was 3 
CI"ss II,· 6 Upper Subordinate Ilnd 22 Lower Subordinate officers. The 
work was distributed as under:-

Camp (1), Mr. D. K. Rennick, M.B.E., (Class II), with one U. S. S. 
. Officer and 9 surveyors carried out original and supplementary 

. survey of 1,860 square miles on the scsle of 1 inch = 1 mile. 
Oamp (11), Mr. G. A. Norman, M.B.E., (Class II), with one U. S. S. 

Officer and 8 surveyors carried out original and supplementary 
survey of 1,660 sqllQre miles on the scale of 1 inch = 1 mile, 
and 18 square miles of reserved forest on the scale of 4 
illches = 1 mile. 
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Mr. Ram Prasad, B.s., (U. S. S.), and one U. S. S. officer (under· 
instruction) were employed on b'ianguiation for the firet half 
of the season, after which they were transferred to No. 11 
Party. 

U. Pe, A..T.M., (U. S. S.) with one surveyor carried out original 
survey of 1,001 square miles on the scale of t inch ~ 1 mile 
while attached to a civil expedition in uOBdministered Niigil 
tribal territory and in the Upper Chindwin district. 

Except in the north-west of the De!ta the area was easy and, but 
for the Delta forests in the sOl1th, consisted of open paddy land cut up 
by innumerable creeks nnd rivers. The Delta forests had been surveyed 
in 1923-2-1 by air. photography Ilnd the present work therein consisted 
for the mOst. part in surveying boundaries, which do not follow natural 
features, and the fixing of high and low water marks. Except for the 
above deficiencies and in certain places, where the air-photos fell outside 
the controlli!lg traverse' and triangulation, the uir-survey was found 
extremely accurate. The country surveyed in the unadministered tribal 
territory consisted of deep valleys and a muss of rugged hills of heights 
varying from 5,000 to 8,000 feet. 

156. Tratrersing.-The 'rravers6 Camp under Captain F. E. R. 
Calvert with one U. S. S.' officer and four traversers carried out 511 
linear miles of traverse in the Myanaung plain for the Irrigation Branch, 
P; W. D. and this area wiU be surveyed on the scale of 4 inches = 1 mile 
nsxt field season. 84 lillear miles were also traversed for I-inch topo
graphical survey. 

157. SpeciaL su.rveYB.-In the Insein Forest Division 18 square 
miles were surveyed on the scale of 4 inches = 1 mile, comprising the 
Kanbe, Kyundaw, Ks.wbmu, Peinnegon, Thamo, Wamyeteangyi and 
Mingalun reserved forests. 

Captain Calvert was employed for two short periods in verifying and 
rectifying the positions of certain boundary pillars in the Burma oilfields 
at the request of the Burma Government. 

158. .MisceUaneouB.-Cholera was very prevalent in the Delta 
during the latter part of the field season, and, in spite of preventive 
iuoculation, live deaths occurred IImOng the khalasis; in addition, one 
khalasi died of heart-failure following pneumouia. 

For inspection work in the Delta, one camp ollicer was supplied 
with a motor launch and the other with a. motor boat: the officer in 
cha.rge wa.s also provided with a motor launch. Transport in this area 
was entirely by means· of sampans, with which a8 many 8urveyors as 
possible were supplied, or by the creek .teamers of the Irrawaddy Flotilla 
a.nd other companies. 

The gallant act of Inter Class Surveyor Riaz Bahlldur Khs.n of 
No. 10 Party in risking his life to save a. Kaehio kIut:lasi .of his &quad 
from drowning is deserving of high colOlOenda~on .. While his squad w~e 
crossing .. tidal creek near the Pyamalaw River ~ B~a, one of hiS 
khalnsis fell into the river. Riaz Babadur Khan lUlmedmtely plunged 
after him Ilnd was with the khalasi fortunately swept by the spr!ng tide 
to the bridge pole where the two men were rescued by. the remll~nder of 
the squad. Neither Riuz Buhadur Khan nor the Khalasl could sWim. 
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159. Reoess duties.-The fair mapping was divided into two 
Bections under Messrs Bennick and Norman. The whole area surveyed 
in the Delta, comprising 15 sheets, was fair-mapped ?n th~ scale of I! 
inches'"' 1 mile' in addition, the 7 forest reserves mentIOned ID para. 157, 
above, were d~wn on tbe scale of 4 incbes = 1 mile. 

A computing section. under Ca ptain Calvert completed the traverse 
and triangulation computations. _ 

No. 11 Party. 

{ 

ltajor J. H. William., to lell-2i'. 
Offaar itt Charge:- Mr. D. K. Reaniek, II.B'.'J from 2-11·27 to 6.12.2i. 

Major O. Slater, !I.C., .8.B., from 7·11·27. 

160. General.._'ropographicaf surveys mostly on the 1 inch=l 
mile seale were continued at the head of tbe Gulf of Martaban in sheet 
94 C and G. The field headquarters of the party were at Rangoon. 

This is the first season for many years that the party has worked in 
un arell with reasonably good communicationa. In consequence mules 
were not hired and surveyors were able to move about by bullock earts, 
motors and rail. 

161. ,A"eas 8U7·veyed.-The party surveyed a total area of a,OBi 
square miles comprising 2,961 square miles of original and supplementary 
survey on the seale of 1 inch= 1 mile, 67 square miles on the scale of 
Ii inehes=I mile, and 9 square miles on the scale of 4 inches=1 mile., 
This area forms part of the rnsein, Pegu and Thaton districts of Burma 
and falls in sheets 94 C and G. 

An area of 1,700 square miles was triangulated in sheet 94 D in the 
Hanthawaddy aud Insein districts, and an area of 280 square miles was 
traversed in sheet 94 C in tbe Pego district. In addition 113 linear miles 
were traversed for forest surveys. 

162. Field ·Work.-The field strength of the Party waS 2 Olllss 
II, 1 Class II Probationer, 6 Upper Subordinate and 21 Lower Subordi
nate officers. The field work waS distributed as nnder:--'-

Camp (1), Mr. G. E. R. Cooper, (Class II), with 1 U. S. S. officer 
and 10 ~urveyor., surveyed on the 1 inch.= 1 mile scale 1,640 
square miles of supplementary and '18 square miles of origi
nal survey in the Pegu and Thaton districts in sheets 94 0 
and G. 

The country varied from Iiills, rising to 3,600 feet, to the fiat 
alluvial plain at sea level at the mouth of the Sittang river. This' 
river is dangerous to navigate owing to a considerable bore at spring 
tides. At the present time its estuary is in a very unstable condition 
and considerable Bcouring is occurring on the eastern side which will 
shortly necessitate the re-alignment of part of the railway. Deposit 
is occurring on the western side and after building banks and washing 
out the salt, considerable areas of valuable rice land will be added to 
the Pegu district. 

The foothill area necessitated a good deal of planetable traverse 
but the major part of the area was easy to survey. The survey of 
the accretions, mentioned above, had to be postponed, as the haze in the 
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late part of the season made points invisible and special boat arrnn"'e-
ments, which had not been anticipated, could not be lIIade in tiwe. ., 

lIIr. A. F. Murphy (Clase II), with Mr. M. R. Nair, B.A., (Class II 
probationer), 10 surveyors and oue pupil comprised Camp ~:i). They 
surveyed on the 1 inch = 1 mile scale 1,243 square wiles; on the 1 f 
inches = 1 mile scale 67 square miles; and on the 4 inches = 1 mile 
scale 9 square miles of reserved forest. This aren forms part of the 
Insein and Pegu districts of Burma and r"lIs in sheet 94 C. 

The country varied from the southern spurs of the Pegu Yoma., 
rising to 600 feet, to the alluvial Pegu plain. The hroken foothill 
area presented considen.ble difficulties to the surveyor 8S i'll situ fixings 
were generally impol!8ible aud long planetable traverses had to be made. 
Some macha'll. were built, but liS a general rule the trees were not 
high enongh to enable a view to be obtained over the surrounding jungle. 
Many of the minor hill and .. alley features have been loeated by ofl'set 
lines and if ever the area is cleared of jungle it is pos~ible that the maps 
will shew discrepancies with the ground. 
. Both of the above camps utilised old oue-inch survey. hased on 
large·scal. revenue surveys and forest surveys on tho 2 inches = 1 
mile and 4. inches = 1 mile seales, These maps were not COli toured aud, 
thollgh in places they gave a very good representation of the ground, 
their general use could not be relied upon. 

Mr. Hayat Muhammad, K.S., in Camp (3), Willi respoll8ible for the 
instruction of eight pupils. The area selected w .. s p .... ticularly suit .. ble for 
training and consisted of .. main ridge rising to 1,700 feet with long spurs 
and minor featnres standing over the sugar-cane plantations 011 the Bilin 
river opposite Bilin itself. Numerous tawngya clearings exist, so jungle 
cutting was unllecessary. 

163. Tria'IIfTUlati<m u1"l Travtrlting.-An area of 1,700 8'luare 
miles in the Hanthawaddy and Insein districts of Burma, in sheet 
94 D: was triangUlated by MesRra Ram Prasad, R.S., Khan Muhammad, 
and L. M. Ganguli. This area is mostly alluvial plain and t~e station8 
were only 2 to 4 miles apart. It is debatable whether traverse would 
1I0t have been cheaper, but the closing and adjusting of the traverse 
would have been difficult towards the coast. 

An area of 280 square miles was traversed by Mr. A. K. Seugupta in 
the Pegu district in sheet 9* C, the nature of the ground milking 
triangulatioll impol!8ible. In addition 113 linear mileM of forest traverses 
were run by Messrs M. R. Nair, L. M. Ganguli and surveyor Bishan Dutt, 
alld. 500 square lI1iles of triangulation reconnaissance was completed 
by Mr. Ram Prasad, as., in the Insein, Pegu and Tharrawnddy districts 
in sheet 94 C. 

164. Special .su1'Vcl/ •. -Kalituw Reserve of the Insein Forest 
DivisioD consisting of an area of 9 sljUare miles was surveyed on the 
4 inches = 1 mile scale. 

A rubher estate of 1,:iKO ILcr~s was surveyed on payment. The 
seale adopted was 8 inches ='1 Inile with contours at 10-foot intervals. 
This survey was based on a careful theodolite traverse round the estate, 
adjusted by numerous azimuth ohservations and 0118 cross line, the trn
verse being also connected to hl'o triangulated points. The particular 
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features required were the corner pillars of the ten-acre blocks, wat-er 
stand-pipes and the drains. These latter are dug about two feet deep 
at interval: of one or two ch~ins practically all over'the estate. 

165. JJlisceUQ/1/,eous.-In the rice plain, particularly towards the 
mouth of the SittanO' river, good water is extremely difficult to obtain. 
All surveyors were ~sued with bottles of chlorogen and on the whole 
the party was remarkably free from bowel complaints. The whole party 
was inoculated against cholera and no cases occur,·ed. In the broken 
country at the foot of the Pegu Yomas a particularly virulent type of 
fever seems tO,be very common. Esanophile was issued to some surveyors 
and the party Sub-Assistant Surgeon viAited and inoculated nearly all the 
bad cases. In consequence there were fewer days lost through sickness 
than might have been expected. 

Throughout the area, there are several interesting pagodas, the most 
important of which are these situated either in or near the town of Pegn, 
and the Kyaiktigo pagodll situated on a range of hills in the Thaton 
district near Kyaikto. This latter is built on a huge rounded egg-sbaped 
boulder balnnced on the summit and overhanging a cliff. Other featUres 
of historic interest are the gigantic recumbent image of Buddha, called 
the Sbinbinthalyaung, situated in tho town' of Pegn,' and the site of 
Taikkala which was the earliest Talaing capital. Little now remains of 
the latter. If the fretting of the eastern bank of the Sittang estuary 
continues the site will once more connect with the sea as Was the case in 
the days of its greatness. 

166. Recess duties.-The mapping of the 10 fair sheets on the 
Ii inches = 1 mile scale, which was completed during the recess, was 
divided into two sections under Messrs Cooper and Murphy. ' 

The Kalitaw Reserve was incorporated with the original fair &heets 
of the adjoining reserves. 

Mr. Hayat Muhammad, assisted by ~lessrs Khan Muhammad and 
Ganguli completed the triangulation and traverse computations. 

Mr. Nair assisted by Mr. 'falapatra prepared mozaics and data for 
the 4 inches = 1 mile survey of Rangoon and Environs to be survey~d 
next year. The basis of the town portion is a 12 inches = 1 mile air
photo compilation prepared by the Rangoon Development Trust. 

No. 21 (Burma. Forest) Pa.rty. 

0... 'Uh {Mr. J.O. Greiff, up to 1.lHi. 'J}.cel' 1ft arge_ • . - . 
lta]or.1. H. Williams, from ~Ml 27. 

167. General.-The muon d'e"tre of the party is the survey of 
reserved forest areas in Burma, on scnles larger than one-inch. ,The total 
cost ·of the party is debitable to the Government of Burma. 

The party surveyed reserved forests in degree sheete 8a P,84 M and 
92 D. The field headquarters of the party were at Shwebo. ' 

168. Area Burveyed.-The _party surveyed a total ar84 of 321 
square miles on the scale of 4-inches = 1 mile, in two Forest Circles and 
three Forest Divisions. 

Nortl.".,"1/, ForlJ8t Girele.-In the Katl.a, ForlJ8t Division an area 
of 130 square miles was surveyed in the Mankat reserve. 
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In the Mansi FO'I'ut Division an lU'8a of 119 square miles WI\S sur
veyed in the Nankut, Nansi, Nankadin and Nantagun reserves. 

Chindwi1l Forcl1t Oirclc.-In the ,\[11. FO'I'cst Divisi<nl an nrea of 7I 
square miles was surveyed in the Nandaw, TagyninlY-Tamaw, Knlnwpa, 
Wabo, N a be and K wethe reserves. " 

169. Field Work.-The field strength of the party wus 3 Class 
II Officers, 3 Upper Subordinate Service officers and 35 Lower Subordi
nnte Service officers. The work was distributed as follows:-

}fro L. B. Fitz-Gibbon (Cla98 II), Camp (1), with 1 U. S. S. officer, 
8 traversers and 2 computers, worked in the Kathii and Mansi 
Forest Divisions. 

Mr. A. V. Dickson (Class II), Camp (~), with 2 U. S. S. officers, 
. 10 surv~yors and 4 pupils, worked in the Mu and Kathii 

Forest Divisions, and was 898isted dnring the last month of 
the field season hy Camp (1). . 

Mr. H. M. Critchell (01as9 II), Camp (9~, with 11 surveyors, 
worked in the Kathi lind Mansi Forest Divisions. 

The area surveyed by the party lay in the Cbindwin and Kathli. 
districts, lind varied in height from 300 feet in the lower portion of the 
Katha district,to 8,000 feet in the high hills on the Chindwin-Kathii 
border. .. 

The whole area surveyed was covered with dense. forests. These 
forests were opened out by unmetalled cart tracks and paths, except in 
the Mankat Reserve, where the forest was particularly dense !lnd no paths 
had been cut by the Forest Department. 

170. Triangulation.-500 square miles were triangulated by Mr. 
G. S. Bagchi, in sheets 83 O· and 83 P. The work was connected with 
the Mandalay Meridional and Manipur LongitUdinal Series, and with a 
number of stations of minor triangulation. 

171. TTa1l.".,i-ng.-374 linear miles of forest boundary theodolite 
tmversing, and 25 linear miles. of interior and connection traversing was 
carried out by Camp (1) to provide data for the ensuing field season. 
This falls in eheets 83 0 and 83 P and in two Forest Divisions of one 
Forest Circle. The traverses were conne .. ted in each cose with 
triangulated stations. 

Recess dutil!8.-The fair mapping was divided between two sections 
under Messrs Dickson and Critchell. The computation work was under 
the charge of 1I1r. L. B. Fitz-Gibbon. The fair mapping and compntatioDs 
of all the field work were completed during the year. 
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X.-MISCELLANEOUS SURVEY REPORTS. 

172. This section inclndes all reports of surveys not administered 
by the Directors of the five survey circles, such as miscellaneo~s surveys 
lind industrialleveIlinO' administered by the Director, GeodetIc Branch, 
Or extra.departmentaI"explorntions, etc., in which members of the Depart· 
ment have taken part. 

No. 20 Party (Cantonment Surveys). 
. fMr. )1. C. PetfenI, np to·174-28. 

nJicer In Charge.-l. .. C. E. C. Frenoh. from 18.4.28. 

173. General.-The pnrty carries out original and revision surveys 
of cantonments and militnry lands, as required by the ~ngineer·in.chief and 
the Army Department, and other lnrge·ecale surveys when required. This 
year it was decided to stop correcting existing maps from mnterial sent in 
from extra·departmental sources. The nnnual corrections used to involve 
a great deal of labour, and the results were unsatisfactory; the new 
material wns not alwnys accurnte and could not be distinguished on the 
published maps Jrom the originsl accurate survey. The resulting map 
was a mixture of doubtful material with good, and therefore altogether 
untrustworthy. . 

The permanent headquarters of the party are nt Dehra Dun, under 
the administration of the Director, Geodetic Branch. 

174. Field wor1!.-The field section of the pnrty, consisting of.l2 
surveyors and 2 computers, was under the supervision of Mr. J. M. Mukerji 
up to 15th March and then under Mr. Muhammad Husain; and between 
October 192 i and August 1928 it completed the survey of tbe following 
cantonments ou the 16·illch scale of:- . 

Razmak 700 acres original survey 
Peshawar 4,850 " revision " 
Nowshera 4,460" " 
POOnal 4.400" " 
Kirkee 5; 100" " 

". 
II 

, ~, 
. Belgaum 3,560" " 

" Traversing.-270 linear miles of theodolite traversing were carried 
ollt in advance of the detail survey. 

Levelling.-1l5 lin.eur miles of levelling were run at suitable inter
yols in the CIlntonment. as control for 5·foot contouring. 

Special SurveYB.-The party also' sllrveyed 2,112 acres on the 
12·inch scale of New Delhi lPnbiirganj). 

175. Recess duties.-The fair maps of Quettn, Amritsar, MultAn, 
Labore, Chak Bhaikewal, Razmak, New Delhi (Pahiil·ganj) and parts 
of Peshawar and ~owshera, a total of 30 sheets, on the 16 Bnd 
12·inch scales, were completed for publication. This work was super
vised by Mr. A. B. Hunter (Claes II) up to 20·10·27 and then by 
Mr. O. D. Jackson (CIBSS In. In addition, the Bnnual corrections 
supplied. by ?ommllnding Royal Engineers of districts, affecting 58 abeet~ 
and falling In 19 cantonments, were entered on the office copies and 
originals of the plans cOncerned. 
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No. 17 l'arty (Levelling). 

0'''--' 0'. {O'pIaiD G Bomford. B.B., from 7-11-27 to 28-2-28. ;,u ....... ." nv"ge._ 
U..N. R.lfonmdor, from ........... mmtto6-11-27 .. d from 27-1-28. 

1 ?6_ G~neral.-ForlI!erly this party was concerned oo1y with 
~eodetic .levellIng, but lat!erly took up tertiary levelling for large irriga
tion proJects. Thns. during 1922-26, over .100,000 miles of tertiary 
levelling was accomplished for the Sutlej Valley project of the Punjab 
Irrigation Department. A reversion to the old practice is now decided 
on, where possible, and tertiary levelling of the Haveli irrigation project 
for the Punjab Government was transferred to No. 23 Party, Frontier 
Circle. Further, the tertiary levelling of the lloyd Barrage area can be 
adequately controlled by the newly devised tertiary double levellina 

method and this work will accordingly be transferred to No. 24 Party' 
Central Circle. In this method two levellers . work more economically, 
side by side, instead of following each other as in secondary levelling. 
In future all tertiary levelling will ordinarily be carried out by the Circle 
in whose area it lies. 

No. 1'7 Party still undertakes secondary le\"elling for control of 
tertiary work and other purposes when this ia necessary. An abstract 
of high precision levelling is given on page 17, and full accolJUts ar~ 
given in Geodetic Report, Volume IV (192~-28). 

177. Field work.-Secmdary L81Ielli'llg.-Tbree detachments 
took the field under the charge of Messrs Lalbir Sin~h, J. N. Kohli and 
B. P. Rundev all of the Upper Subordinate Service with Mohd. Faizo1 
Hasan, P. John and Mohammed Ishak Khan as assistants. The out-turn 
was:-

For the Bombay Government.-lloyd Barrage project 1,085 miles. 
For the Punjab Government.-Haveli project (extension) 14 miles. 

Training School, Dehra Dim. 
178_ Class II pTobatiO'll6T8 (FiTst year). Seven joined the training 

school on the 15th November 192~ on .first appointment. Each proba
tioner completed 4 square miles of plane tabling on the 4-inch scale and 
16 square miles on the 2-inch scale during the field 8eason. Instruc
tion was given them in all branches of survey, the class being inspected 
monthly by a senior Class I officer. 

179_ U.S.S. probatiO'll61'B (SecO'lld lJea'l').~f the fourteen 
iLppointed in November 1926, four were discharged as UDsuitable during 
the year, and the remaining ten joined "E" Survey Company at Quetta 
on the 19th November 1927. after completing a year's traiping at Dehra 
Diin. One of these, Mr. M. M. Ganapathy, was successful at the Cla88 II 
entrance examination and was appointed to that service in November 
1927. 

Miscellame0U8.-Three surveyors were instructed in large-scale csn
tonment surveys on the 16 and 64-inch acales and under~ent a course 
of traversing and levelling before joining No. 20 Party 10 May 1927, 
One Upper Subordinate Officer and 2 computers.of 17 Party completed 
courses oftraining during the year. . . . 

'.- . - -. . 
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APPENDIX L . 

THE AIR SURVEY OF MALDA, 1928. 

1. The replacement of terrestrial methods for cadnstral survey by 
air photography is a definite step forward in the scienre of survey. 
Hitherto accurate air methods have been confined to topographical. and 
city surveys on sm~l1er scales. It will be remembered that the first of 
these surveys, with the exception or the early trial at ~gra in 1920, was 
carried out by Mr. R. O. Kemp assisted hy officers of the Survey of 
India in 1923-24, when tlie forests of the Irrawaddy Delta·were surveyed 
and mapped on the scale 3 inches to 1 mile. - It was the success of this 
survey which brough~ about the formation of the Air Survey Oompany 
Ltd., in 1924, with Oolonel O. H. D. Byder, C.B., C.I.E., D.S.O., and 
Mr. R. O. Kemp as Directors. Since then topographical air surveys 
have been carried out in Burma, Borneo, Federated Malay States· and 
Bengal. . .. 

The Air Survey Oompany during the past four years has thus gained 
considerable experience in the new science, and has devoted a large 
amount of time and money to research and experimental work,' which 
hali resulted in many improvements in air photography, suryey flying, 
Bnd production of map" from air photographs. 

In the Spring of 1927, on the completion of the air survey of. the 
Chittagong Forests, t the company carried out a test for the Director of 
Land Records and Surveys, Bengal, to demonstrate that the same method 
would be suitable for cadastral survey in Bengal. The air photographs 
of the test arca were despatched to N (I. 18 Party, Survey of India, which 
completed a cadastral map from them on a scale of 16 inches to a mile, 
by e. modification of the radinlline method. 

As a result of this test the Air Survey Company Ltd., negotiated 
with the Director of Land Records and Surveys, Bengal, f01'l a settlement 
survey of 1,700 square miles in the 1rI aldol Dis~rict.The prop08ll1s were 
provisionally approved in the autumn of 1927, but t,he agreem.ent was 
Dot finally sanctioned and signed until the-21st December. In spite of 
the shor.t time. th·us allowed for prep:lration, the Air Survey Oompany 
startsd work in February 1928. 

2. The Mal,la. ilistTict is flat and intsrsected with numerous w;'ter
courses. It is closely cultivated and densely· popul~ted, but except 
round ihe villages, sp3rsely wooded. The existing maps of the srea 
(4-inch Revenue mapa) were made in 18(;0 and on them village boundaries 
l're only very approximateiy shown. This district was an excellent 
choice for the commencement of cadastral air survey, for complete re
survey by ground methods would have been very expensive and .would 
have entailed considerable harassment .. of the people' by survey 

• For .. report on this nne,. ee& &com. 0/ tM S...T'f oj IfUlm. Vol. XXI. 
tS •• G ..... llb~'rt U:a·JT, l'>l .. ..y-"j ... J·~&-boolf of this G ••• ro! R'port, 1'"1' 47. 



subordinates chaining across growing ·crope. Tbe Director of Land 
Records 3Ild Surveys, Ben!(ol, therefore intended to regnr<\ this oir SUI vey 
as a test prior to the adoption of the method in the m(\re difficult larger 
an!1 unhealthier districts of Rangpur and Dinojpur. ~ , 

3. Grou.nd C01lt,·ol. ~he Di~ecto! of Land Records and Surveys, 
Bengal, sent out three parties whleh In four months troversed lines at 
i-mile intervals, at the same time fixing points every mile throughout 
the area. The .. ir P,lrty commenced their operations early in February 
H28 while this work waS still in progress. 

-The stations ond points fi:xed by the traverse porty were marked by 
digging trenches in the form of 0 cross. Experience hos since proved 
that this type of mnrk oCC8sionnlly fails to show up distinctly on the 
photograph and is tbererore somewhat unreliable. 

4. TII".d iT PilotograplLY was carried out with a long-focus lena 
in order that a scale of about 8 inchls to the mile might be maintained, 

. the photographs then requiring enlargement to double size only. The 
L B Camera was unsuitable owing to the tremendous number of exposures 
that would hove been necessary on account of the Email .plate and the 
consequent unwieldy orgunization ill the field dark-rooms. It was decid
ed therefore to employ the Eagle Camera with a 7" X 7" picture ond 
lOi-inch lens. This Camera, similar in every way to the F 8 now being 
employed in the noyol Air Force, is made to take a film ond not plntes, 
and has been purchased by the Survey of Indin for use on the North
West Frontier in co·operntion witb the Royal Air Force. Unfortunately 
the titst batch of panchroUlatic films sent out to Mulda was too slow and 
not very luccessful. Two months were thereCore wasted in experiment
ing with these films and it was not until another make of film \\'as intro
duced that the work went ahead; continuous fiying was then imp06sibls 
on account of the approaching Monsoon. These very serious deloys, of 
3 months in closing the contract and 2 months on account of films, forced 
the Company to use every possible expedient to hasten the rectification 
and fair-drawing in order to deliver the mops by the due dates, after 
which, they will be tested, and completed where necessary, on the ground. 

5. Mappi'llg. Before the mapping commenced it WDS believed that 
it: would be impossihle to train enough Indian droftsmen in Ml\jor 
.Bagley's Radial Line Method or in the rece.nt adllptation of thia brought 
into. use by Lieut. Botine. It was decided therefore that a small party 

. should be trained in tbe Roy Plot systcm ond tnught to loy out a grid 
over the whole area from strips of photographs positioned. by this method. 
This grid was then to he enlarged to the Hi-inch fcale and plotted on 
celluloid; and the photographs being placed beneath in mosaic form, the 
tracers would line in all detail 

The training of dl'aftamen was undertaken in April 1928Dnd it was 
decided to employ the full Ray Plot method. The results were however 
sonlewhat inconsistent ill accuracy and the plotting section could not 
keep pace. To meet these difficulties without delaying the work, lUI 
ingenious modification of the application of radial line principles w~s 
evolved by Mr. Lloyd and Lt. Crone, ll_E. (Survey of India), IUId baa been 
applied to the whole work. 



"6 1nBt'l'1lnMntB.' The Mathematical Instrument Office of the'Suriey 
'of India has been able to afford the Company much assistance in the 
design and construction of special instruments. Among the most 
important of these may be mentioned the Co-ordinatograph, the large 
Glass Protract-or and the Roller Ink Rulers. These have been manufac
tured under the personal supervision of Mr. S. Woodhouse, the 
Superintendent. 

, 7. Field wlYI'k. The Company is providing the Director of Land 
Records and Surveys, Bengul, with maps printed in blue which will be 
ent out with the record-writing Party, who wiJIline up in black such of 
the field boundaries as are required to show the' limits of property 
holdings. The plots will be numbered, and all additional detail in the 
immediate neighbourhuod of village sites, which has not been shown in 
the air map on account of congestIon, trees, etc., will also be put in by 
this party. The sheete will then be sent to the Bengul Drawing, Office 
and re-vandyked. 

8: Conclwlion. The Air Survey Company are to be congratulated 
on the spirit and skill with which they have faced most serious difficulties 
in connection with this contract. The Survey of India has gained COll

iiiderably by working in the closest touch with the Company throughout i 
and the Company has benefitted by the survey- and technical experience 
of officers from the Departmeut. The Surveyor General, the Director, 
Eastern Circle, and Survey of India offieers stationed in Calcutta, have 
visited the Company's Drawing Office in Hungerford Street, and watched 
with interest the progress of the work. 

Further contracts have now been obtained 'by the Company, among 
which pel'haps the moet important is that concluded with tbe Govern
inent of the United Provinces whereby 2,500 square miles of settlement 
survey will be undertaken by the Company in the winter of 1928-29. 
The Director of Central Circle, Survey of India will undertake the 
tra,:e!,se for this w~rk, a~ the photography has been completed, the 
position of the stutions belDg marked on the photographs by the, traverse, 
party. -



APPENDIX II. 

THE HEIGHT OF MOUNT EVElIE~T. 

1. Mount Everest is nearly 1,000 feet higher than any other 
known peak, and recent researches show that its true geoidal height is 
probably about 70 or 80 feet higher than the accepted value, 29,002, 
which was computed in 1852 from observations taken in 1849-50. The 
t"rminal figure 2 bas never beon taken very seriously, but was retained 
because the round figure 29,000 might have given the impression that 
the height was only roughly known to Lhe nearest thousand feet wherens 
it is· almost certainly correct within one hundred feet. 

2. Further observations were made in 1880-83 and in 1902, but, 
like the original observations of 11l49-50, they were a]) taken at grent 
distances, varying from 85 to 119 miles, and these are still tbe best data 
we possess. In 1907 Colonel Sir Sidney Burrard deduced B height of 
29,141*. This value, so for 08 it goes,hus been closely con6rmed by 
recent research (vide para. 6 below), but we are now able to applyapprox
imate. geoid(tl corrections which considerably reduce these computed 
heights. In view of such possibilities, Sir Sidney Burrard did not consi
der his value sufficiently certain for general adoption . 

. 3. The effective height of II point, which controls the flow of water, 
is t1>at ahove the geoid or surface of equilibrium. This is known as the 
geoidal height and can only be directly obtaiued by running a line of 
spirildeveIling to the point. Since this is impossible for inaccessible 
peaks we have to deduce their heights from vertical augles, which in the 
case of Everest have been taken from very great distances. 

4. Such distant. observations require large corrections for retraction, 
which is an uncertaiu quantity, and in order to get geoidBI heights 
further .corrections have to be applied on acconnt of the difference between 
the geoid, which is an· irregular figure, and the assumed figure 01 the 
~rth on,which the, computa,tions are based. In the Survey of India tbis 
spheroid' of reference is that adopted by Sir George Everest in 1830; 
bur, the geoid deviates considerably from IIny possible spheroid of 
,reference in and near the Himalayas, owing to the attraction of thia 

.,great maSs of mouJ;ltaius. 
5. Dr. de Grsaff Hunter's reaearehes have added greatly to our 

knowledge of refraction, and he haa also applied geoidal correctiona to 
all these distant observations to Everest and to some other Himalayan 
peaks; He recowed the resulta in an evening lecture before the Indian 
Science Congres. at Madras in February 1922, wbich was recently ·re-pub
lished in Geodetic Volume I of the Survey of India, where full particulars 
will be found. ' 

6. Dr. Hunter's improved refraction corrections have greatly in· 
creased the accordance of the results derived from the different stations 
of observation, so that he gets a height for Everest which has a probable 

• A Sket<lo. oj tho G • .,raph~ ao4 G""g~ of th4 1I • ....z..u4 M...t.I4i .. Gad 2'iOd.-B.....,q 
... 4 BaJ<lan. 



86 

error of les8 than 5 reet and a possible error of less than 15 feet. This 
height is 29,149 feet, and we may say that it almost certainly lies bet
ween 29,140 and 29,160. This fignre however only gives the height 
above the adopted spheroid of reference, which must diverge greatly from 
the geoid, or surface of equilibrium, in any area like the Himalayas. 

7. In order to get the true geoidal /.eigM, such as would be 
obtained from spirit levelling, we have to reduc~ the above figure by the 
difference of height between the I[eoid and the adopted spheroid of 
reference under the peak itself. This difference cannot be accurately 
computed until we know a great deal more about the geoid and the 
distribution of deusity ill the earth's crust; but in 192~ Dr. Hunter took 
it to be 70 feet, while Capt. Bomford R.E. has recently computed it to be 
80 feet on the basis of Hayford's compensation theory. 1£ we put it at 
74 feet we get the effective height of Mount Everest above the geoid 
to be 29,075 feet, but this is subject to uncertainties which may possibly 
exceed 25 feet. This height may be put at 8,862 metres; witli' possible 
errors which might approach 10 metres either way. ' 

,S. Thus the best we can do at presenti. to say that when the 
geoidal height of Mount Everest comes to be better known it will 
probably lie between 29,050 and 2!1,100 feet. Until we can make Il 
closer estimllte it seems hardly worth while to disturb the original figure 
of 1852, namely 29,002. Dr. Hunter's paper ('Vide para. 5) gives sjmilar, 
estimlltes of the height of another important peak, Kinchinjunga, in the 
same neighbourhood, with an interesting discussion of all the varied pro-
blems involved. . ' 

9. The recent survey of Nepal has confirmed the Survey of India 
view that there is no native name for Mount Everest lind that the nRme 
Gauci Shankar certainly applies to a twin peak about 30 miles distant 
from Everest. This point is' more fully discussed at the end of Appendix 
II of last year'e General Report. 

E. A. TANDY, JJrigGdw, 
8111r1}6'J10'1" G6neral of India. 


