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PREFAOE. 

THE WORK OF THE SURVEY OF INDIA. 

The department is primarily rooponsible for all lopogrophiclil surveys and 
explorations, and for the maintenance of geographical mapa of the greater part· 
of Soulhem Asia. Aleo for geodetic work, which includes :-the main lrigono· 
metrical framework, extending in some cases far beyond the frQ.ntiers of India, 
and control networks of precise levelling bo.sed on tidal observatories; tidal 

predi~Siona and the publication of Tide Tables for nearly 40 porte between 
Suez ancl Singapore; lhe Magnelic Survey; astronomica't, aeiamograpbie, and 
meteorological obsenatorieB a.t Dehra Dftn; and a:codetic inveaYgationa of an 
international character, in regard to which India enjoys a unique poailion 
between lbe -leal highlands of the world and a deep ocean extending to the 

Antaretic. lndia.n gaodeey baa thUB clisoloaed by far the la-1 known ano· 
. ma.lisa of gravitalionaJ attraolion in lhe earlh'a ernst, and lheae have led to 

8011:18 of the. most important developmen•s of modern geodetic research, whilst 
the Great Trigonometrioal Survey of India enjoys an international reputation 

aa a vary valuable conlriboticn to ealimalea of the size ancl figure of the earlb. 
The caJcnlaliona of aatrcnomy and some important data in physics clepend 
ultimately on lheae terrestrial measurements. 

In. the past lhe department baa aJeo carried out lhe original larse·scaJc 
ravenue 8111'Veys for most of India, and was sti)l conducting Ibis work for 
Cea&ral and Eastern India and Bnrma up to 1905, when all revenue surveye 
were banded over to the Provineea concerned, together with ofticera and alaff 
aa required, in orc1er to concentrate lho energies of lhe department on a 

. complete new aeries of modern lopographioaJ mapa on the aoa.le of 1 inch to 
1 mile, It was hoped to complete this aeries by 1980, but owing to retrench· 
mont and the war little more than half baa been clone np to elate, in opile of 
the reduelion of the ecaJe of snrvey for leas important areas. TbUB, although 
new IUl1'eYB covering an area about equal to that of England ara carried oul 
every year, the mapa of half the country are slill very old and only kept up 
tO dale roughly by meano of rather perfunctory infozmatica Applied by loeal 
ollloiaJe; the olc1 mapa are aleo abont 2 miles out of poomoa, being baaed oa 
a loa&itndo of Ma.draa detarmined in 1815. 

Boundary snrveye and records of international, slate, and provincial 
frontiers have always formed an important item of lopogrophieal work; and 
in reoeat yean there bas bean considerable progreaa in the preparation of 
GWde Mapa for important ciliea and military ol&lioao, where the one-inch 
seale lo quite inadequate. 



Mia.,Zlatuoul. While upending on loposrapbie&l ana geoclolio work all 
Iundt alloted by Imperial Revenues. the department ia steadily developing the 
polioy of aiding local survey• in vartous waye, on payment by those ·concemea. 

These mia<lellaneoua operations include: all !oreal and canlonmenl Blll'veye: 

111any riveraiu, irrigation, railway, and city surveys, and surveys of iea 
gardens, mining areaa, &c., with a sreat deal of C'Ontrollevelling for the aame; 
administrative asaiato.nce and officers are also given in aid of the revenue 
ouneye of vartous Provin... and States. The Printing offices do much work 
for other Government dep&rlments, ench as printing epecial maps, illustrations 
for Archeological Reports, all diagrams for Patents, &c. The Mathematical 
Instrument Office givee valuable aid to all Government department& by enaur· 

ing a high standard of inatrumental equipment, eepecially in connection with 
optioal work and by the manufacture and repa.ir of high-claae· inetruments 
which would otherwise have lo be imported from abroad. 

Millt4'1f, lie. Tbe department is also responsible for all survey operations 
required by the Army, and baa been rapidly developing meaoures to meet the 
,...ally lnereased complexity of modern military requiromenlo, especially in 
connection with air euney. In view of its high military importance, air 
tuney work for .,various civil purposes is receiving all possible enoour_o.ge
menl and aseiatanee, while the latest methods of sleroo-pholography are being 
studied ezperimenlally. 

A<lm....,t.a«on ia by lhe Surveyor General under the Educalion, Health 

and Lande Department of the Government of India. The Headquaters Offiee 
ia at Oalculla onder lbo Assistant Surveyor General, and there are seven 

~cton, one for each of the 6ve Survey Circles into which fue country is 
dind~d,. one for the Geodetic Branch at Dehra Dfin, and one for the Map 
Publication and olher lsehnical offices at Oalcutta. · 
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SURVEY OF INDIA 

GENERAL REPORT 

1926 TO 1927 

From 1st October 1926 
'l'o 30th September 1927 

INTRODUCTION AND SUMMARY. 

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

General Repm. 
Geodetic Report . 

. Map Publication and Office Work Report. 
'J.'he fil'st two are for the snl'Vey year ending 30tb September 

but the last is for the financial year up to 31st March. 
The Map Publicaticm, Report contains all the index maps showing 

the progress of map publication on all scales, with reports on publication 
and issues, printing and drawing, and of such offices a@ the Mathematical 
Instrument Office, which have to conform with the financial year. 

The Geodetic Report i11cludes full details of all scientific work. 
This General Report only gives brief abstracts of the above (vide 

Abstl'aets II and Ill in the Table of Conte11ts) but gives complete 
reports of the survey opera tio11s of the ordi11nry field parties and 
detachme11ts. Abstracts I and IV (vide Table of Conte11ts) summarise 
iheae latter reports and enable the reader to look up such portions as 
may concern him. There is oDe index map at the end, showing the 
progress of modern topographical surveys and compilation. Maps of 
sorts are of course available for nil 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. Colonel Commandant E. A. Tandy, R.E., returned 
from leave and took over the post of Sul'Veyor General from Colonel C. P. 
Gunter, O.B.E., R.E., on the 19th November 1926. 

The post of Assistant Sul'Veyor General was filled by Major C. M. 

Thompson, LA., up to 14th April 1927, and aft<!lrwards by Majo'-: W. E. 

Perry, M.C., R.E. 
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3. Tit£ total cost of the Department for the past linancial year 
ending Slat March 1927, as compared with that of previous years, was 

as follows:-

1924-25 1925-26 11926--27 I REMABXS. 

B•- R•- Bs. nte inerea.ae in .... 
net charges is 

Gross actual coat --- 58,66,784 ~.11,185 56,65,658' ohiefty due to 

28,20,585' 
changes inac· 

Deduct receipls and credila 22,27,188 111,60,926" counting and 
parehaae of 
buildings, etc, 

Nel actual ohargeo --- 81,89,646 82,60,209 33,45,073' 

•Theoe ligures """ nol ftnt.L 

The total area of new surveys of all kinds completed during the year 
wao 68,210 oquare miles (p- 24). 

4. Organization. The whole area of India and Burma io divided 
for the purpooeo of the Survey of India into five Circle&. 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 which Director 
to address on survey matters a list of Provinces and States comprised 
in each Circle is given in the loose slip eonto.ining Survey Notices. 

The designation of Officer-in-charge of the Mathematical Instrument 
Office, Co.lcutta, has been changed to 'Superintendent' and those of the 
Works Manager and the Assistant Manager of the office have been 
changed to 'Assistant Superintendents'- All these three poets are now 
of gazetted status. 

A most interesting Sut"Vey Museum has been started in the Geodetic 
Branch Office at Debra Dun, and better accommodation has also been 
provided for the Training School; this centre has now become an excel
lent place for young officers of all ranks to get a good impression of 
our recorda and traditions during the past century, when they report 
here for their first training. 

As neither ..4. nor E Company of the Frontier Circle recess at the 
Circle headquarters it was found nece8811ry to form permanent drawing 
sections in both these companies from 1926 to help their fair mapping 
and make the units more complete. 

Reproducing Sections were formed in October 1926 with E Company 
at Quetta and with No. 18 Party at Peshawar to meet the local demand 
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for reproduction work and to increase the power of mobilisation of 
A and E Companies. 

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

5. Notable events of the survey year were as followa:
The first modern SWMJey of Nepal, commenced in 1924, was 

completed in March 192 7. A brief account of the work will be found 
in Appendix II of this Report and the main geographical results are 
shown in the FJ;ontispiece. 

Turco-' Iraq Boundary Commission. The Survey, including photo
survey with the Wild photo-theodolite lent by the Royal Geographical 
Society, was carried out by a Survey of India detachment during the 
summer of 1927. This consisted of Major Lewis, R.E., in charge, with 
Mr. Muhammad Hasan, Sub-Assistant Superintendent, live surveyors and 
twenty-eight khalasis. 

North West Frontier Province. Topograpical surveys were completed 
of the hitherto closed areas of Swit and Dir, and further extensions 
of work in this important neighbourhood are in hand (pp. 36). 

Exploration. The expedition under Major Mason, which set out 
in April 1926 to explore the Shaksge.m Valley . and Aghil ranges, 
beyond the Karakoram, closed work in October 1926 and returned in 
November (pp. 86). 

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

The fundamental lon.gitude of In.dia was re-determined by the 
Debra Diin Observatory as part of an international scheme for the 
determination of precise longitudes, in which 40 leading observatories 
of the world took part. The result is in close agreement with that 
reached by very laborious operations over 30 yeare ago (p. 11 ). 

Geodetic CO'IIffl'688. Lt.-Colonels M. O'C. Tandy and R. H. Thomas 
represented the Survey of India at the Third Congress of the Inter
national Union of Geodesy and Geophysics held at Praha (Prague) from 
30th August to lOth September 1927. 

Twenty-three countries, represented by 195 delegates, attended 
the Congress. Dr. Bowie, Director of the Coast and Geodetic Surv~y, 
U. S. A., ae President of the Section of Geodesy, eulogieed the past 
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work of the Survey of India, remarked on the great international 
importance of its work, and expressed the interest which all geodesists 
would take in its future operations. 

Considerable interest was expressed in the recent investigations by 
Dr. de Oraaff Hunter regarding the Figure of the Earth. 

An Air-Survey Committee consisting of officers of the Royal Air 
Force, Genera.! Stafl' and Survey of India, and the Director of · Civil 
Aviation, has been formed to collect information and to watch develop
ments in air-survey, both civil and military, iu all parts of the world 
and to act as advisers to the Government of India, Local Governments 
and Indian States, on all questions connected with. air-survey. The first 
meeting of the Committee was held at Delhi in March, 1927. 

An F.S Air-Photo Camera has been purchased for use in Air-Surveys. 

llanwuwes. A Survey Section from E Survey Company was 
attached to the Western Command Manamvres, 1926. A Section from A 
Survey Company wus attMhed to the Tactical Exercise of Northern Com
mand 1926 to co-operate with a Royal Artillery Survey Section. 

Adventures and Casti.aUies. Burmese dacoits near the Siam frontier 
attRCked a pat-ty of four khalasis, who were in charge of money, 
killing . two and very seriously wounding the other two. The Burma 
pnrties (Nos. 10 and 11) lost fifteen men from cholera, while a khalasi of 
No 10 Party·wns killed by a wild elephant and a mule-driver in 11 Party 
by a tiger. Work in the Eastern Circle was occasionally enlivened by 
wild elephants and tigers, and in No. 1 Party's area man-eating tigers 
were a serious menace, fourteen villagers being killed by them during the 
period of survey. 

Ne-w bu.il<linys. The Bonnie Brae Estate in Shillong has been 
purchased for offices for the Eastern Circle. The building vacated by the 
office of the Uontroller of Militnry Accounts in Quetta was purchased from 
tho Army Department 11s 11n office for E Survey Company (Frontier 
Circle). 

0./Ji.cers on leave have done much useful work in studying modern 
developments of various kinds. Lt.-Colonel Hamilton, and Majors 
MilSon, Slater and Jackson were deputed, while on leave at home, to visit 
Government offices nnd firms in England, France, and Switzerland, in 
order to study the latest improvements and processes in photogrammetric, 
stereographic aud "ir survey, as well as mod.rn methods of reproduction 
and other matters at the Ordnance Survey, Southampton. Lt. -Colonel 
H;unilton also investig~>t<>d Artillery Survey developments at LarkhilJ 
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and attended the combined Naval, llilitary and Air Force Survey Exercise 
in Scotland, and h~s supplied very full and valuable reports on all the 
above. 

Major Meade underwent a course of instruction in nir-photo survey 
at the School of Photography, Faruborough, and produced a very good 
report illustrated by diagrams and photographs. 

Mujor J.ewis was employed by tbe High Commissioner in England 
on work connected with the revision of mnps for the lmpmal Gazet
teer of India, and Captain Glennie completed the st1mdurdization of 
the four half-second pendulums. . 

Messrs S. Colquhoun and C. F. Oddy, Managers, Photo. Litho. 
Office, also visited certain firms in England and Scotland and the Ordnance 
Survey Office, Southampton, to gain experience of the latest develop
ments in map reproduction. 

6. Appreciations.-Major Lewis has received the following 
appreciation of the work of_ his party on the Turco-·lriiq Boundary 
Commission from the acting Prime Minister of 'lriiq :-

"On the completion of the work of the Frontier Delin1itation Commis
sion I have great pleasure in asking you to accept my warmest thanks 
and congratulations for the excellent work performed by you and 
your party." 

_"The 'Iraq Government desire to express to you their appreci
ation of the remarkable services which you have rendered to 'lrii~." 

_ The Assistant Commissioner, in charge of the Mysore-South 
Ka.nam Boundary Settlement in 1924-25, in his Report to the Ma.dras 
Government has made special reference to the good work of Mr. V. W. 
Morton and surveyor Mokham Chand when nearly all the survey staff 
were down with malaria and had to face special difficulties. 

In the Annual Report for the year ending 31st July 1926, Mr. R. 
M. Crofton, I.C.S., the Settlement OtHeer. Melghat Settlement operations 
in the Central Provinces, has expressed his high nppreciation of the 
tra.verse work conducted by Mr. N. ~. Chukerbutty in a remote and 
difficult tract. 

Sir Aurel Stein, K.C.l.E., Ph.D., D.Litt., D.Sc., has expressed his 
keen appreciation of the valuable service• rendered by Mr. A. T. 
Brendish who :tccompanie<l him as photographic assistant in his recent 
exploratioiJs in Baluchistii.u. He has also >pecially commentled the excel· 
lent work done by Surveyor Torubaz Khan who accompanied him in his 
expedition to the Upper Swat Valley in 1926, and has placed on rceord 
his appreciation of the remarbble z...U, energy and skill displayed by 
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this surveyor in the execution of his work. Mr. H. F. Montagnier, with 
whom Torabaz Khan was exploring this year, has plso written in high 

praise of his work. 
'1, Awards.-His Majesty the King approved the award of the 

Founder's Medal of the Royal Geogruphical Society to Major Kenneth 
Mason, M.C., R.E., for his connection between the surveys of India and 
Russian Turkistiin through the Pamirs in 1913, and his organization and 
condiJCt of the Shaksgam Expedition of 1926. 

The Governor General in Council was pleased to sanction the grant 
of the Jnd·U.n JJisti,.guish,ed Service Jfedal, to Surveyor Mir. Abdullah, 
Survey of India, attached Air Headquarters, 'lriiq, for distinguished service, 
exceptional zeal and devotion to duty in survey work, while serving with 
military columns operating in 'lriq and Kurdistin during 1926. 

The Arthur fl'olliott Garrett Prize for 1926 was awarded by the 
Council of the Institution of Royal Engineers to Captain G. F. Heaney, 
R.E., for his essay "Survey on Active Service." 

His Excellency the Governor General of India has been pleased to 
confer the Volunteer Officers' Decoration upon Mr. B. T. Wyatt who is 
a Lieutenant in the Bangalore Battalion of the Auxiliary Force. 

8. Personnel.-Casualties, retirements, and recruitments were 
as follows:-

Cl4881 OfficeT6:-Mr. J. O'B. Donaghey died. Mr. H. W. Biggie 
retired. 

Mr. B. M. Berrill was confirmed as Superintendent, Captain G. W. 
Gemmell, I.A., and Lieuts. D. M. Burn, R.E., and I. H. R. Wilson, RE. 
were appointed to the Department. 

Messrs H. P. D. Morton, P. A. T. Kenny, O.B.E., and Major J. H. 
Williams from Class II were promoted to fill temporary posts in Class I 
l:lervice. 

Cl'"" JI Office•·• :-Mr. E. C. O'Sullivan, D.C.M., died while on 
foreign service in 'lriiq. A competitive examination for the recruitment 
of 7 prob11tioners to tho Chss II Service WllB held nt the various 
Survey headquarters in 8eptember; 72 candidates were nominated to sit 
for examination by the Selection Boards. 

Upp•·•· Subordinate Offi.ce>'8 :-Mr. B. Batabyal died. Four Lower 
Subordinates were promoted to the Upper Subordinate Service and four
teen probationers were appointed in October 19210, of whom four have 
resilltled. 



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

9. The annual expenditure of surveys in the Indian Empire must 
amount to something like three erores 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., 
railways, canals, mines, roads, rivera, harbours, cities, &c. 

The prime duties of the Survey of India are geodetic, topographical 
and geographical, and cost little. more than a tenth of this total (about 
Rs. 33,00,000); but the department is also developing co-operation with 
local survey agencies, with a view to mutual economy, and is now doing 
miscellaneous outside work costing nearly Rs. 30,001000, on payment 
by those concerned, besides advising and co-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-heads:-

Air Surveys. 
Exploration. 
Topographical Surveys. 

Foresl Surveys. 
Cantonment and City Surveys. 

Ca.da.stra.l Sur\"eys. 
Railway Surveys. 

Riverain Surveys. 
· Boundary Surveys. 

Geodetic. 
Framework. 
Levelling. 
Miscellaneous. 
Training. 

10. N. W. F. Province and Kashmir. 
Explo•ration in Shaksgam Valley, .Aghil Range, Kashmir State (p. 1!6) 

and in Hunza State (p. 88). 

1'opograpltical 8111rveys in Dir, Swat and Chitral, Khyber .Agencies, Tribal 
territories and Peshawar district lP· 37). 

Forest BU!rveys in Haziira Division (p. 37). 

Cadast.-al and boundary surveys in Peshawar district lP· 41!). 

F.-amework, triangulation in Dir, Swat and Chitriil (p. 37); in Kashmir 
State (p. 37). Traverse and triangulation in Peshi.war district 
for Settlement Surveys (p. 48 ) . 

.tli.acellane<YUB, Upper Biiri Doab Canal survey, Kashmir State 1 pp. 66, 67). 

11. Baluchistan. 
1'opographical surveys in Las Bela State \P· 40). 

Cantonment 6WI"'Vey of Fort SaPde111an (p. 83). 
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12. Punjab, Punjab States and Delhi. 
Aio•1111.rveye in Multiin district (p. 41). 
Topographical eUtMie!/8 in Riiwalpinii district (p. 37); and in Multan, 

Muzaffargarh, Jhang and Lyallpur districts (p. 56). 
Cantonment and City swrveys at Amritsar, Lahore and Multii.n (p. 83). 
Riverain IIUrt/8!18 in Lyall pur, Montgomery & Shekhlipum districts (p. 56). 
Boundary surt~e!ls in Dera Ghazi Khan district & Bahiiwalpur State (p. 57). 
Framework in Lyall pur and Montgomery districts ( p. 56) ; in Gurdiispur 

and Kangra districts (p. 56). Re<·tangulation in Multii.n, Muzaffargarh, 
Jhang and Lyallpur districts, (p. 56). 

Levelling, one line of geodetic le"elling Amritsar-W aziriibid ( p. 15); 
' seven lines of secondary levelling and a large amount of tertiary 

levelling for the Haveli Project (p. 85). 
Miecellaneous, Upper Biiri Doii.b Canal survey in Gurdaspur and Kii.ngra 

districts (p. 56, 57). 
13. R&jputii.na Agency, Ajmer and Bikaner. Nil. 
14. Central India. Agency a.nd Gwa.lior. 

Topogr·apltical swrveys in Bundelkhand Agency, Nowgong and the States 
of Orchhii, Panni!., Chhata.rpur, Charkhiiri, Bijiiwur, Alipura. Garrauli 
and Tori-Fatehpur; Bihat, Naigawiin Rebai, Dhurwai and Bijn.ii. 
Jagirs (p. 59). 
15. United Provinces. 

Topograpltical s·arveys in Jhinsi and Hamlrpur districts (p. 59). 
Forest 8arveys in Biindii and Jhiinsi Forest Divisions (p. 60). 
Ocmton.ment and Oity sttrt•eys, tmversing of Benares City Municipal 

area (pp. 52, 53). 

Levelling, three lines of geodetic work, i.e., Muttra-Cawnpore, Cawnpore
Benares and Debra Dun-Mussoorie and one of secondary work (p. 15). 
16. Central Provinces. 

Topographical 8t•rve1/B in Surgujii State and the Biilighiit Bhandiira, 
Chiinda, Niigpur, Wardhii and Damoh districts (pp. 52, 54, 6~). 

Framllwork in Jashpu,r and 8urgujii. States (p. 53). Biiliighat Bha.ndirn 
. . ' 

and Drug districts ( p. 55). 

17. Bombay Presidency, States of W. India and Baroda.. · 
TopograplticalBtwv~ys in Hyderilbiid anu Karachi districts of Sind (p. 40). 
Forest 81H''V6!18 in west Nasik Division (p. 66). 

Oantonme711 and City stt•-veys of Karachi and environs (p. 39). 
Fram.t>tvork, triangulation and tmverse for topographical surveys in 

Hyderil.biid and Kari!.chi districts of Sind (p. 40). Rectangulation 
and traversing in Liirkiina and Nawiibshiih dis~cts of Sind (p. 47). 
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Leflelling, four lines of geodetic work i.e., Surat-Dhiilia, Porbandar
Riijkot, Tatta-Mughalbhin and Hyderiibild·Sukkur (p. 15). 
1s. IIyderabad. . 

Topographical surveys in Adiliibi\d, Karimnagar, Aurungiibiid, Secunder
iibiid and Boli\rum (p. 62); in Raichiir district (p. 64\. 

Miscellaneous, large-scale surveys of the Ellora and 1\janta Caves (p. 62). 
19. Mysore and Coorg. 

Topographical surveys in Tumkiir and Chitaldrng districts (p. 64 ). 
Mysore district (p. 66). 

ilram6Work, triangulation in the neighbourhood of Hos'kote near 
Bangalore for the Royal Artillery (p. 64). 

Miscellaneous, large-scale surveys of private tea and coffee estates in 
Kadiir district (p. 64 ). 
20. Madras Presidency and Madras States. 

Topographical surveys in Anantapur, Bellary and Kumool districts and 
Sandiir State (p. 64); in Coimbatore, Nilgiri, Salem and Trichinopoly 
<listricts (p. 66). 

Miscellaneous, large-acale surveys of private estates in the Coimbatore 
district ( p. 66); in the Kottayam and Devikolam districts of 
Travancore State (p. 66) . 
21. Bihar and Orissa. 

Topographical surveys in Hnziiribiigh, Palilmau, Ranch!, Miinbhiim, 
Santiil Parganas and Singhbhilm districts ; in Keonjhar and 
Mayiirbhanj States (pp. 52, 70, 71, 72). 

Forest surveys, Palamau and Chaibiisa Forest Divisions (p. 52), State 
forests of Mayiirbhanj (p. 72 ). 

Fram6Work in Haziirlbiigh, Pali.mau, Miinbhiim, Ranchi, Balasore and 
Cuttack districts; in Keonjhar, MayiirbhaoJ and Nilgiri States 

(pp. 52, 53, 70, '72). 
Lewlli11g in Mi.nbhiim district (p. 71). 

22. Bengal Presidency and Sikkim. 
Air survey in Chittagong district for Settlement surveys (pp. 41-43). 
Topographical surveys in Biinkurii, Burdwi.n, and Midnapore districts 

(pp. 70, 72). 
City surveys in Calcutta City (p. 73). 
FramBwork in Bilnkuri., Jalpaiguri and Rangpur districts and Coach 

Behiir State (p. 70). 
Lwelling, six lines of secondary levelling for the Calcutta Port Trust 

and Bengal Government (p. 84). Minor levelling in the Biinkurii 

district (p. '71). 
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23. Assa.m and Bhutan. 
Topouraphica! BWMJeys in Goilpiira, Kiimrilp, Khiisi and Jaintia. Hills 

and Giro Hills districts (p. 73). 
JlOTUt swrveys in Goii.lpiira, Kiimriip and Giro Hills Forest Divisions 

{p. 74). 
Fn:wneu•ork in Goilpiira and Giro Hills districts (p. 73). 

24. Burma, Andamans and Nicobars. 
Tupouraphical BWMJeys in Bassein and Myaungmya districts (p. 75); 

Salween, Thaton and Toungoo districts (p. 78). 
FO'f'est BWMJeys in Delta. Forest Division (pp. 75, 76); Thaton and Salween 

Forest Divisions (p. 78); Magwe, Meiktila, ProJ!le, Yamethin and 
Mu Foreat Divisions (pp. 80, 81 ). 

Cantonment and City tm1"Veys of Maymyo and environs (p. 79). 
F1't11TMWork, Principal triangulation from the Burma Coast Series south

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

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

'l'upo(fl'aphica! BWMJeys of Nepiil (p. 92 ). 
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IL"'-ABSTRAOT OF GEODETIC OPERATIONS. 

DIRECTOR:- J LI.-Colonel M. 0'0. Tandy, D.S.O.;O.B.E., R.E., up to 80·8·~7 •. 
I Dr. J. de Graaff Hunler, Sc.D., M.A., F.Insi.P., from 1·7·27. 

26. General.-Besides geodetic work, the- Director, Geodetic 
Branch administers the following offices at Debra Don; No. I 
D-rawing Office, the Fore8t and Cantonment Office and the Publication · 
and 8tor88 Office, whose work is reported in the annual Map Publication 
and Office-work Report; also the following Survey operations which 
are reported in other parts of this General Report :-Commercial 
lM/tlling (i.e. levelling Mrried out in aid of special engineering projects 
and paid for by tho8e concerned, vide para. 33 below); Cantonment 
8wrvey8 (para. 201); Training School (para. 208). In addition the 
Director has been charged with the general administration of the Nepal 
Swrvey d~ring the past three years (Appendix II), with the Blwpal 
Detachn~nt from 1st December, 1925 to 31st :March 1927, and with 
the Skalcsgam Expedition (para. 209). 

27. Geodetic.-Purely geodetic operations include miscellaneous 
computations and research, preparation and publicati.on of records, 
~bsenat?rY, work (astronomical, magnetic, seismological and nieteorolo· 
gice.l); important series of triangulation, geodetic levelling, . preci!le 
latitudes, longitudes, azimuths, and gravity determinations, in all parts 
o£ India·; and prediction of the Tides at 38 Eastern ports between 
Suez and Singapore. 

These geodetic operations are fully described in the Annual 
Geodetic Reports of the Survey of India. The full reports have fallen 
into· arrears since 1922, during tbe changes in the system of annual 
repo~ts (vide Appendix I),. but there is now at press a combined 
Geodetic Rep(>rt for the years 1922-25, and separate Reports for the 
year 1925-26 and for the current year 1926-27. The following is a 
brief . abstract of the geodetic operations described in the Geodetic 
Report for the current year, which includes complete Index maps and 
detailed results. 

Geodetic Operations for 1926·27. 

28. Observatory Section.-lnten1ati<mal Longitude-The 
most important geodetic operation of the year bas been the determina
tion of_ the basic-longitude of India, as part of an international project 
in which 40 of the leading observatories of the world took part. The 
project was put forwar~ in 1924 by General Ferrie, President of the 
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International Longitude Commission, for the simultaneous determination 
of longitudes by means of ra.dio time-signals. This project was developed 
and finally given effect to, in October and November, 1926. From 19,24 
onwards preparations were made at Debra D1ln for the work. These 
'included the building of a small observatory, and the purchase of a 
clock of the highest precision, which ha.d to be installed in a special 
room in which the temperature is automatically maintained constant. 
:A radio receiving set, capable of picking up long·wave time-signals, 
was obtained, and other additions were ma.de to existing equipment. 
These preparations were made by Dr. J. de Graaff Hunter, who also had 
charge of the final operations. At various obse~atories, the relative 
differences of local time of the receipt of the world time-signals, attained 
with the highest possible precision give the relative longitudes. For the 
attainment of this precision two transit instruments and one prismatic 
astrolabe were employed. Observations extending from 9 P.M. to 3 A.M. 

were made on nearly all nights from 1st October to 30th November. 
The time signals sent out by Bordeaux and Saigon were received both 
by day and by night. In this arduous programme six observers took 
part: Captain G. H. Osmaston, M.C., R.E., Captain G. Bomford, R.E'., 
Lieut. H. W. Wright, R.E., Lieut. I. M. Cadell, R.E., Mr. B. L Gulatee, 
B.A., and Mr. R. B. Mathur, B.A. 

The final value of the longitude will be derived when all· available 
observations of the various participating observatories have· be~n 
considered as a whole. · The provisional result alrea.dy obtained shows the 
longitude of Debra Diin to be 0·02 seconds of time more easterly than 
the value obtained in 1894-96 by Colonel. Sir Sidney Burrard, K.C.S.i, 
R.E., F.R.S., and Colonel Sir Gerald Lenox-Conyngham, Kt., R.E., F.R.S;, 
by the older method of wire telegraphy. • It is anticipated that the 
recently determined value will not be changed by more than one hundredth 
of a second when the final reduction is complete. The evidence, so far as 

0 Tbia telegraphic determination look these ofticezs two years to accomplish (189.._ 
1896) as longitude differences had to be separately measured between Greenwich. 
Potsdam, Tehrlin, Biishire, Jiisk and Kariichi, and line·olea.r was neceseaey on the 
public telegraphic lines at pre·armnged times on several nights for each seetion, while 
extreme patience and accuracy were required to secure good results. WireleBS methods 
have now enabled us to get an international determination of graater certainty at a 
comparatively trilling cost, but it is very satisfactory to the Department, and must be a 
source of gratification to the two ofticera concerned, to lind the results of their labours of 
over 80 yeara ago confirmed within abonl one·llftieth of a second in time, whiob oorrea• 
pOnds with an actual difference of loss than 10 yards in the relative positions of 
Greenwich and India. 
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it goes, indicates that during the last 30 years there has been no measur
able change in the longitude of India of the type involved in Profei!IIO'r 
~egener's hypothesis. 

Magnetic and meteO'rological observations were taken as usual at 
Debra Ddn throughout the year. Several magnetic storms were recorded, 
.those occurring on 14th to 16th October 1926, and 14th to 16th April 
1927 being of .very great intensity. The second of these coincided with 
the earthquake in Japan on 16~h April 1927. The Omori Seiemogrsph 
,recorded 25 earthqukes during the year, of which 2 were major and 
23 minor. The. Haig Observatory is being rebuilt and will be used as a 
reglllar latitude observatory. When it is completed, the Tide Predicting 
Machine and the Omori Seismograph will be installed in it . 

. , Miscellaneous.-The periodical eompariftons against the Standard 
Bar I, of tapes used by the high precision spirit-levelling detachments· 
of No. 17 Party are now made by the Observatory Section. The base· line 
comparator is used for this work. A growing interest in the working of 
the scientific instruments of the Debra Office has been evident from 
the gre~ter number of visitors to the observatories during the year. 

. : 29. Computing Section.-At the request of Profeseor Wegener, 
the. results of latitude observations at stations in India,occupied at long 
intervals of time, up to 70 years, were scrutinized. Our conclusion 
I f • • 

11 that no appreciable movements of the earth's crust have occurred 
jn India since 1800, either northwards or southwards. Graphical adjust
ment of topographical triangulation on a large seale was done for the 
Director, Frontier Circle. Numerous computations for star charts, 
astroiable reductions in connection with the International Wirelesa Longi
tude "operations, a.neroid heights for Sir Aurel Stein's work in the Piimirs, 
and remodelling of professional forms were carried out. 50 degree
sheet triangulation pamphlets (including some of the Mesopotamia 
triangulation) were compiled or recompiled. 

Part III, Auxiliary Tables, which is in course of reprinting, has been 
further supplemented by star charts on the stereogra phic projection, for 
latitudes ao• and 15•. The Geodetic Report covering a period of 3 years 
1922-25, the first volume of a new series of publications, and also the 
second volume 1925·26, have been edited. 

30, Tidal Section.-Since 1921 India bas taken over tidal 
predictions for 311 ports between Suez and Singapore. This bas led to a 
considerable economy. Certain modifications in prediction have been 
introduced and mechanical additions have been made.to the tide-predict· 
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.ing machine, whereby the predicted times of high and low water are 
registered electrically on a separate sheet. The curves representing the 
height of water at any time can accordingly be run off on a much reduct:d 
time-scale, which is a practical convenience. 

Tidal registrations were carried out by means of self-registering 
tide-ganges at Aden, Basrah, Bombay, Karichi, Madras, Kidderpore, 
Rangoon, Bassein and Deserter's Creek (Rangoon River). 

In addition to the above, the readings of the actual times and 
heights of high and low water, taken on tide-poles during daylight only, 
were continued at Bhii.vnogar, Chittogong and Akyab under the orders of 
·the Port Ollicel'tl concerned, who forwarded the results monthly. Weekly 
charls of the tidal curves registered on the automatic tide recorder at 
Ma'qil continued to be received from Basrah for each month. The 

·observations for the year 1924 at Bassein have been reduced by the 
method of harmonic analysis. 

The printing and publication of the 1921! Tide Tables for Indian 
ports is expected to be completed by abou& the end of October, 1927. 
Advance pl'inted copies of the Tide Tables for 17 ports for 1928 were 
despatched to the ·Hydrographer to the Admiralty liy the end of 
March, 1927. 

During the year the tidal obervatories at Bassein and Rangoon 
were in~p~cted. A new tide-gauge was iushlled at Deserter's Creek 
·(Elephant Point, Rau~oon River) and tidal registrations were started 
from the 20th March, 1927. · , 

31. Gravity and De1lections.-(Nos. 13 and 14 Parties)
No field work was nndel'tnken, but the Hayford reductions of tbe 
stations observed at in Kashmir in 1925 were carried out. The personnel 
were occupied with the longitude work referred to in para. 21! above, 
und with other re,earches, including levelling across wide rivers 
(vide para. 32). 

32. High Precision levelling.-{No. 17 Party)-Tbe work 
reported in this paragraph is levelling of the highest possible accuracy. 
It forms part of tbe second geodetic level net of India, which 
was commenced in 1920. As projected it consisted of 13,300 miles 
of levelling, to which 908 mile9 have since been added. 4,800 miles 
have ·now been completed. During 1926-1927, 1,271 miles of single 
levelling were c.u-ried out as below, which 11re equivalent to 524 iniles 
of completed work. 
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In fore direction only.--
. Bombay.-Tatta to Mugh•llbhin, 66 miles. 

Punjab.--Amritaar to Waziribiid, 105 miles. 
], back direction only.- · 

Bombay.-DhuJ.ia to Surat, 152 111iles. 
United Provinces.-Muttr11. to Cawnpore, 237 miles. 
United PrO'IJinees.-Cawnpore to Ben.,res, 220 miles. 

In botk directions.-
States of Western l'Bdia.-Porbaudnr to Riijkot, 261! miles. 

Revision.-
(h} Sind.-Part of Hyderii.bad to Sukkur, 183 miles. 

16 

Refraction correction.-lt has long been considered possible that 
lines of levelling along persistent slopes may have a; systematic· error 
due to refraction. The line from Debra Diin (2,200 feet) to Mussoorie 
(6,500 feet) W<lS considered a rather extreme case, and an estimate 
was made in 1910 of the possible amount of error resulting from this 
cause. In the present year the line has been relevelled in both direc
tions, and the necessary temperature readings have been taken to 
enable the refraction to be computed. The result found is that a 
correction of +0·03 feet should be applied to the height of Mussoorie 
above Debra, which is about one third of that arrived at in 1910 
using estimated temperatures. 

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

Le-velling ucrost1 ri'!J6rs.-An enquiry into the most precise method 
of carrying spirit-levelled heights across wide rivers bas been made. 
Field experiments were carried out and useful practical deductions have 
been made regarding the best method to employ and the precision that 
will be obtained thereby. 

33. Commercial leveUing.-Details of seeondary and tertiary 
levelling for various engineering projects also carried out by No. 17 
Party are given in Part X of this report, paras. 206, 207. 

34. Miscellaneous.-Org<muiUion anl 0/ficA.-In 1922 lho Tidal Parly 
waa abolished and ita work handed over lo She Computing Party, while a new obarge
lhe Pnblioalion and Storea Olllce-waa formed in its place. This Jailer oflioe inelud01 
She Pholo·Zinco Olllco, the Leller·preu l'rin~ Olliee and the workshope and stores, 
and thliS relieves geodetic ollicora of ostnmoous clislraelions, while providing for the 
ol-.- BUporviBion of theoe miseellaneouo duties and enabling uo to cope with the 
inC1'81188Cl work duo lo our having laken over hom Englaud She responsibility for Tidal 
Piredicmone and the preparation of Tide Tables in 1922. Aa a ....,ltotesdy improve· 
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men's in of!ioienoy and organization have b~'come possible, and Lt .. Oolonel· M. '· 0'0. 
Tandy, D.S.O., O.B.E .•. R.E., baa bL"Ought these improvements to & head during his 
ye&r and a half as director with very satisfactory res~ls in a.ll direclion.s. Clerical 
and acoounts duties have been re-distributed· so &a lo clear up the previous con
fasion of rcaponaibllilies ; the lwo IDBop stores h&ve haen alllalga.maled and brought 
undar the 1181118 roof with lho Forest n.nd Cantonment Olllco, and the building, hitherto 
.... a aa a transit observatory o.nd lor helio-photogr&phy, h&a been a.llerod io accommo
date the lraiuing aohool, while the old ale&ln engine whieh worked tho printing proeses 
ia being replaced by &n oloctrie plant. The libmry and I'OOOrda h&vo boon bronghl into 
tha main building with the Computing Ollie> and & moat interoaling .Muoeum of old 
gsodalic ~trnmenls and roccrda h..a boon ""l&bliahed near the library to illnslrale vari· 
ous brancbee of tho work aa aarrled out during the past 100 years ; this· was opened to 
the puhJic in Marob 1927, and baa allracteJ many visitors. M.;_nwhile Dr. de Graalr 
Knnler,. being relieved of. po&ly distracliono, bee been able lo elreco m&rked improve
menll.in obaervaoory a.rrangemenlo, especially in regard 1o Time obii0\'V8Iions and Tida.l. 
l'tediclions. 

.: ' 
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35. Full Reports of the work of all drawing, printing, and 
miscellaneous offices of the department, with Index ]Jfaps showing the 
progress and present state of map publication on various scales, have been 
published separately in the Map Publication and Office Work Report for 

. the financial year ending 31st March 1927. The following extracts from 
the full Report show the most importunt result of all this work, in the 
shape of Publications and Issues, etc. 

Table I (a)-Maps published at Calcutta, during the year 1926·27. 

New 
Reprints Number of 

Class of mapa. Seale. publica· and sheets Value, 
tiona. new printed •. Ra. editions. 

GENERAL MAPS. Deparbmmtal. 

Mapa of India ... ... Various 1 3 14,690 19,886 

GEOGRAPHICAL SERIES. .. 
Soulhem Asia ... ... 1:2,000,000 2 8 1,860 .6,407 
India and Adjacent Countries 1:1,000,000 5 44 28,560 48,844 
CarSe Inserna.tionaJe du Monde 1:1,000,000 8 4 2,560 7,650 

·TOPOGRAPHICAL . - ... 

SERIES. 

One-eighth inch, (Modern) ... 1''=8 miles 6 ... 1,660 2,425 
Quarter-inch, (Modem) ... 1"=4 n1ilcs 81 16 . 18,950 29,881 

Do. (Prely.l ... 1"=4 miles 9 2 5,090 7,672 
Do. (Provl.l ... 111=4milea . .. 41 11,650 17,268 

Half-inch, (Modern) ... 1''=2milea 56 8 26,600 79,679 
Do •. (Prely.) ... 1"=2miles 1 . .. BOO 900 

One-inch, (Jrlodt~m 1 ... 1,=1 mile 142 106 128,888 188,999 
Do. (Prely.) ... t•=t mile 18 8 7,600 11,887 
Do. (Provl.l ... 111=1 mile . .. 1 200 800 

Old style sheets ... ... Various .. . 28 6,675 10,818 

SPECIAL MAPS. 

District ma.ps ... ... 1"=4 miles ... ... ... .. . 
Administration roport m&ps ... 1"=8mil .. ... . .. ... .. . 
Provincial maps ... . .. Vllrious 

Jl 
6 4.220 14,928 

Plans of Cities &nd Cantonments Various 4 5,817 11,788 
Iod&:. mapa ... ... VIU'ione 45 28.200 8,052 
¥iso611e.neoua maps ... I Various 16 20,890 18,449 

Total ... , ...... I 8161 sao I 998,816 468,789 

' 
I 

E;otra-departm<mtaL 

Mapa ... ... . .. I Various 140 46 159,574 85,094 
Plans and diagrams ... Various 826 6 258,888 18,480 
Illus$ra.tions ... ... I ...... 102 .. . 49,064 8,922 
Miscellaneous ... ... . ..... 80 88 248,276 8,807 

~---------T-ot_a.I ____ .. _·rl-----r--6-48_1~_8_s~l~7-1_o_.s_o1~J~7-o_,7 __ ss 

Grand Total ... j 964j 415j1.008,616j 689,486 
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Table I (b)-Maps published at Oehra Diin. 

I New I Reprints Number of 
Class of maps. I Scale. publica· and new sheets Value. 

iions. 1 edbions. prin~. 

Dep,.rtme'lltal. n •. • •• P· 
Oantonmenl maps ... Various I 67' 101 : 12,510 . 25,020 0 0 

Foreai mapa ... " 
216 . 271 14,364 16,568 2 9 

Hiaaellaneoua ... " 41 2 2,204 i 495 14 0 

Tota.l ... . .. I 287 130 29.078 1 42,079 0 9 

Em-a-dopMimtntaf. 

Haps ... ... Various lOB 6~ 20,888 7,466 10 7 

Plana & diagrams ... .. 180 171 76,866 6,999' 0 10 

Charta 4"=1 mile 606 ' 69,664 11,099 0 0 ... ... ... ' I 
Tota.l ... ... 8891 231 167,4131 26,564 11 5 

. 
1,1761 1631 196.491 1 Grand Tota.l ... ... 67,633 12 2 

Tabu II-.ilbstract of mokrn topof}'l'aphical maps. 

One-inch Hnlf-inch I Quarter-inch 
&heels. &heels. Degree sheets. 

Topographical maps published in 1926·27 142 66 

Do. do. published in previoua 
YORrs • 2,284 609 

TOtal pabllobed ... , 2,426 665 

Number of aboe!A In India ···I 6,218 1,630 

Table III--Letterpress publications. 
' 

(a) PUBLISHED A.T 0ALOOTTA., 

1. General Bepor& of &he Survey of India for 1925-26. (476 copies). 
i. Hap Publioalion and 081co Work Report19il4-25. (475 oopies). 
a. Map PublioaUon and Ollice Work Bepor&1925·26. (soo copieol. 
4. Supplement to &he General Bepor&l924-25. (76 copies). 
6. Supplement lo tho General Report 1926-26. (76 copies}. 
6. Band·book of Topography, Ohapler V, (1926). (600 copieo)'. 

81 

152 

183 

450 

7. Oorreclions lo the Hand-book of Topography, Conventional Signa, Type-Tables 
&c., (60,000 oopieo). • ' 

8. Symbols and abbnvialions. (60 copies). 
9. Taoheometer Snrvey Note book. (1,000 copies). 

10. Liol of mapa published, isaned monthly. (800 copieo). 
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Table III(a)-(Contd.). 

11. LW of F. 0. U. 0. maps, isaued quarterly. (150 oopieo). 
12. Survey Notee, isaued monthly. (850 copiee). 

18. Government of India, Circular Orders, &o. (18,200 copies). 

14. Dislribunon List of maps. (GOO copiee). 
16. Diolribnlion List of General Report. (50 copiee). 

16. Instructions for candidates for the Class II Service. (200 copies), 
17. lnell'Uctiona for candidates for lhe Upper Subordinale Service. (1,100 copiee), 
18. Annual Indents for Europsan Stores. VArious. 

19. Calendar for 1927. (8,000 copies). 

(b) In Hand td Oalcut/4 on lot AprU 19!11. 

1. l(afld.book of TopofiTtiiP/ov, Ohaptsr I, &oiftma of App....U.. III. 
2. l!and-book of Topography, Ohapt.r VIII, Beviled EtUti<m. 
3. Hand-book of Topography, Ohaptsr XI, Bovileti EtUti<m. 
4. 0orr•o6iom fD tho Hand-book of TtypOgra;pl&y. 
ii. Hand-book of Topography, Oha.ptsr IV, AtUentiv.m to-
6. OtVIflP Offic•ra' Becorti Book. 

1. IniU~ to namo1, O"!cut~Howrak guitU mop. 
8. Photo .. JA!ko. Ojfioe A""ualiniUnt of EuTOpOiiAo 8toru. 

(c) PUBLISHED AT DEHBA DUN. 

I. Recorda o1 the Survey of India. Volnmc XIX. The Magnetic Survey of 
India. (860 copies). 

2. Recorda of the Survey of India. Volume XXI. (1) Air Survey in the 
Irrawaddy Delta. 

(2) Report of the Bhulln and South Tibet Survey Detaohmenl. 
(400 copiee). 

8. Pro.feeaional Paper No. 20, Reaonnaiaea.noe Survey from Aircraft, (850 copies). 
4. Tho Tide, forming Part V o1 the Hand· book of Trigonometrical Inetrucllono. 

(810 oopiea), 
5. Aailliary Tables, Part I, Fiflh Edition, reprinted. (800 copies). 
6. LevelliDg Pamphlet No. 44, Revised and extended. (800 copieo). 

7. Levelling Pamphlet No. 46, Addendum. (800 copiea). 
8. Triangulation Pamphlets (8). (100 copies of each). 
9. Tide Tables, Indian Ports for 1927. (7,446 copiee). 

10. Theodolite Reaection. !200 oopiea). 
11. Reduction of Pendulum Observations-Addendum. l400 copies). 
12. Traverae Tables. (600 copies). 
13. Correction slipe to Tide Tables, Anxiliary Tables, Levelling and Triaogulatlon 

Pamphlets. &c. Varioue. 
14· Lists of Bench-marks. (100 copies). 
J6. Circular Orders (Administrative) from January 1919 lo Deeember 1922. (460 

copies). 

16· Professional forma. (97,645 copies). 
17. Miscellaneous jobs. (286,841 copies). 

18· Calender for 1927. (600 copies). 
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Table III-(Conold.). 

(d) In Hand at Dihra Diln on l.t Aprii19B7. 

1. Ge..UUc Report 1922-26. 
11. l!oport onlrrigo,Uon Surveys. 
8. Hamd-hook of Topographkai.I..,truotiom, Chapter IV-Theodolite Trav.,.· 

iflg (Revised Edition). • 
4. Hand-hook of Topograpl•icd lnBtntcUonl, Chapter VII; Addendum to-
6. Lw•lling-Part VI of tl'" Htmit-hook of Trigonrnnotrieal z..,troclionl 

(Revised Edition). 

6. Levelling Pamp/Uet II J-Addenilmn to-
7. Z..,.iiing PMt>phlet 73, Ailda.dum to-
8. B•condof?J levelling aheet No. 86 P. 
9. Triangulation Pa1nplll•t• (IO). 

10. Tide Tables, Indian Porta for 1928. 
u: LUt of Cantonment and Militaf?J Statiom in India (II parts). 

111. LUt of ?J6maea!ar ternu used in s .. rvey of I11dia mapa. 

18. Government of India Orders from January 1919 to December 1~11~. 

14. List of periodiC«! ret11rno. 
lS. Ci-rcular bu Surveyor Gtmeral on Air B'UIMJetJ. 

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

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

37, Dehf·a Du-n.-In addition to the work shown in Table I(b) 
above, 62,972 prints of I,Oll originals, consisting of plane-table sections, 
triangulation charts and pamphlets, and forest maps were printed. 

88. The oJfi~• in regnrd to which full information is ghen in the Map Publica
tion neporl are:-The Seven Dratting Officet a.t the seven circle and branch head
quarters; 'he Pl1oto.-Litho .• Map ReCOYtl and Iuue. and MathematiCal In.trunumt 
Office•, Calcutta; the Publication and Store• and the Fortat and Cantonment Offices, 
Debra Dt\n; and a fow minor map printing establishments at o~her places. 
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39. Map Issues.-Table IV.-Maps issued by Survey units. 

I ON :BOOK TRAXs- i 
! FER (TO GOVERN-~ 

Ox CASH PA\'• 
lJEST. TOTAL. 

1 11E~T OPFlClAt.S).• 
D=Ucpnrtmcntnl ; ______ ---,----·i-------

. X-F.xtra depart I i -·· - - Numhcr · Xnmb1·r: ! Xumlwa·i Number mental of S;_dc uf I :-:at~: · uf Ynlne. of Sale 
Vnlu!!. \"aluc, Value, 

I oopit.~. I (~I( lit.'~- : i COJ·i~. I copies, 
I IL<. i It.,, I ltl'l, Rs, 

I 

Calcnt.ta D Ni,79U !Jl,ao; IIOI,ll\3 ll.llli.!JlS I :.u.~i!J I !1-l.lliU 2.J:!J.132 I.DN,2;;o• 

X iO"l,l'i3 tiil.79o 21;.1u H.u:!s 3.ii3~ •lu 131.803 80.818. 

Ochm IJltn D 1-I,;)Jj 2-l.3111i 2.t:i:! :i,!liifi li,SON l:!,:i:?U 2~.-lfij 30,262. 

xi i':l,!tlli 1~.2!1;" .J.Ii.41iH !1.(\!lj I iii IJ ,i 1:.!2,4-lK 21,:J!H 

Quctt:l ( •• Jo!~ i ' 
I 

I 
Compn.ny) X ······ ······ l,tui I !iU!I ...... ...... l,!Uj 9<19 

l'csbtiwar (No. 18 
Party) X ... ······ Iiiii i :l:ll I nut 231 . ..... ...... 

Mussoorie D ...... ······ I 290 4i4 ...... . ...... ~Dll -li-1 

Bangaloru D tal 2Si 2,S82 ii,HtH ...... .. .... s,o:J.!J 0,8tl8 

Sbillong D ...... ...... 3!JS 9M:i . ..... ...... S!IH 985 

Maymyo Dl ...... . ..... i2 
I 

lt)li ...... . ..... 72 166 

Totals ... Jaso,5~711,91,9871181,8531!,47,390 I 70,291 11,08,12911,!32,691 13,39,377 

• These figureg do not. iuclot\e tb! value of: froo i•uea. 

40. lrfap Record and Isrue Office, Oalcutta .. -Issnes of departmental 
publications on book debit to Government Officials exceeded last year's 
figures by 26,4-13 copies; extra-departmental issues, on book debit, 
however, show a drop of 196,205 copies. 

Cash sales and free issues of departmental publications increased 
by 37,594 and 3-!,:321! copies respectively; extra-departmental cash sales 
fell by .J.2,840, while free issues showed a slight increase. 

Steel almirahs with a total of 5,440 shelves (the figure 6, i50 in last 
year's report was incorrect) have now been erected in the map store
rooms, at a total cost of Rs. 98,997. 

These accomodate all the map sheets in modern style published up to 
date. Almirahs containing 5,860 shelves still remain to be constructed 
to provide storage for the complete Survey Programme. 
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41. Dehira DUn Map Oflice.-The great bulk of the Issues from 
Debra DliD are Forest, Cantonment, and other special maps for other 
Government departments. During the year the separate Map Issue 
Offices of the Forest Map Office and No. 2 Drawing Office were amal
gamated and brought under one roof. 

42. Stock of Maps,-Oalcutta;. A comparison of Table I( a) 
with Table IV shows that whereas 1,008,616 sheets have been published 
at Calcutta during the year, only 986,7 86 sheets have been issued; there
fore stocks in hand have increased by 21,830 sheets (316 new maps). 
The total stocks in hand in Calcutta are estimated at 5,000,000 sheets. 

Dehr'a Dii.n. The corresponding figures for Debra Diin are 196,491 
published, 1457905 sheets issued; stocks in hand have increased by 50,586 
sheets (287 new maps). The total stocks in hand in Dehra Diin are esti
mated at 319,000 sheets. 

43, Mathematical Instrume~t Ofilce.-The demands on the 
office for the supply and repair of instruments and the workshop out
turn all show a considerable increase compared with recent years (vide 1, 2 
and 6 in the following Table). Demands by Irrigation Departments and 
Railways were unusually high. 

Up lo 91d March 1927. 192~-26. 1921>-26. 1926-27. 

JU. R•. :as. 
I. Total value of •toreo iaaued 3,75,024 4,20,340 5.17.410 

2. V aluo of repain carried out to order 1,28,931 1,34,008 1.40.144 

3. Value of instruments, etc., returned to 
Store by those who no longer require 
them ... ... ... 51.875 .n.o-45 99,369 

4- BooJ. Val,.. ~f Block 
(a) In Beniceable sto .. 3,26,6Sfi 2,55.4i4 2.48,669 
(6) In Repairable Rtore l,W,8il9 81,.527 80,569 
(c) In Material Store 2,~5.449 2,16,136 1,94,132 

•• Ydl.u of New ln.lrumtntlt aml Jlattn·ol• 
(a) Manufaotured in Workahona 1,~2.616 1,7ij,~i4 2,40,642 
(6) Pnreh88ed locally ... • 30,::136 -13,326 83,016 
(r) Im~oru-d throngh tho Stores 

epartment. London 9S,j.50 92,003 1,82,919 

6. Workol':{'.! 
(o) V ue af woTk done 3,82.~6i 4,31,269 4,'71,618 (b) Coat of em~loyees ... (incllldi~g 

pension oontribution) ... 1,62,166 1,60,6.19 1,70.980 (c) Average number of e1nployeea No. 386 No. -112 No. 458 
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IV.-ABSTRACT OF TOPOGRAPIDCAL WORX. 

44. The following Tables show the progress of the topogra
phico.l programme assigned ~o the Department in 1905 and the out-turns 
and cost-rates of different parties during the ye~>r under report. 

45. Progress. It was hoped in 1905 that maps on the scale of 
1 inch to 1 mile would be available for the whole Indian Empire within 
25 years; 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 seale of survey in the less populous areas. 
Allowing for the surveys to be carried out on the reduced scales of 
! inch and i inch to 1 mile, under this .scheme, we may roughly regard 
half the work as being completed by 1925 ; though there is a ten
dency'to revert to the l-inch scale in special cases owing to the pressing 
requirements of geologists and engineers, combined with the modern 
military view that this is the smallest seale suitable for _tactico.l opera
tiona. Table B gives an idea of ihe work ahead according to present 
policy, and the state of the work is shown in the Inde:JJ Map at the end 
of this volume. 

Revision of modern S'IIIMieys has also become necessary in some 
important frontier tracts and is already much needed in some other 
areas. Also some areas surveyed on amaller scales have had to be re· 
surveyed on a larger seale. The figures for this work are given in italics 
at the end of Table A. 

Table A.-Progress of Topographical Surveys since 1906. 

Scales of survey mostly 1 ineh to 1 mile, but including a good deal of l-inch work, 
and some t-inah oecnaionn.Uy. 

Survey yen.rs. Old Northern Old Sout.hem Old Easlem 
TOTALS. Circle. Cirele. Circle. 

Sq. mile1. Sq .. 111ile•. Sq. tntlu. Sq. miU1. 

1905-10 ... 70,784 44,675 62,886 168,844 

1910-16 ... 116,968 70.765 •61,654 289,877 

1916-20 ... ij3,718 59,916 40,654 184,288 

1920-25 ... 82,777 106,619 66,708 256,208 

I 'l'otala to 1925 ... I 304.2321 281,9751 2u.8ae I 798,207 
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Table A.-Continued. 
The Burma Circle was separated from the Ea ~ern Circle in 1922·28. The Norihern 

and Soulhern Cirelea were reformed as three Circles in 1925·26. The above totals have 

therefore been redistributed. amongst the present five Circles, a.s shown below:-

i 
Southern 1 Easte1·n Sun-ey I Frontiet· Ccut1nl BurmA. TOTALS. 

years. I Circle. Circle. Circle. i Cil·cle. Cire!e. 

Sq. mile•. Sq.11liks. Sq. "'il••·l i;q. mil••· Sq. mile&. Sq. miles. 

Up to 1925 ... 172,882 218,774 200,051 89,687. 122,309' 798,108 

1926-26 ... 4,906 11.621 14,187 6.029 6,012 42,705 

1996-27 ... 7.964 6,036 13.753 10,889 5.543 44,185t 

1111 to 1927 ... , 185.952
1 

281.431 122'7.941 1 106,505 133,864j.884,998t 

11oa,sa9 I ' 
178.730 1 Ba.lanc• re· ! 3~6,363 11.5,609 132,011 979,282 

IIUlMaing. ' I I 
Total pro- i 531.615 438,ooo : · 343.5so I 285,2351265:8'75 (.a64.>~'7st gramme. I 

Revisio-n and Re-swrvey of tll.e above w01'k. 

Up to 1926 ••• 2,717 284 Nil 10 844 8,4IS 

1926-27 ... 1,286 Nil 1,007 l'iil 672 2,965 

• These figures have been ·reflsed mnce last report, 
t Theao totu.Le a.ro ~n:elUIIiY(! of the ft. reo. wrveyod in N cpiil on th0 i-inc!h scale. 14,025 sq. mileB 

were eurvoyed 10. 19'lU-27, bringing tbe toto.\ for tho Nepit Survey to IW,005 aquare miles. 

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

Proposed scale Frontier Central Southern Eastern Burma TOTALS. of aurvey. Cirelo. Circle. Cirele. Cirole. Circle. 

Sq. miles· Sq. miles. Sq. miles. Sq. miles. Sq. miles. Sq. miles. 

It-inch &over 47,669 ... . .. . .. ... 47,669 

l-inch ... 61,7'78 51,172 115,609 128,2861 110,4'78 467,817 

i·inch ... 205,427 148,789 . .. 60,446 21,588 426,149 
. ' 

i·inch ' ... 81,489 6.658 . .. . .. I ... 88,147 

846,3631 206,569 

I . 
Totals. 

I 
115.609 178,'730 I 132.011 9'79,289 

I 



Table C -Areas and Cost rates of Surveys, 1926·27 • 
Area In Coat ra.to Total OX· 

P.u.n .AND LOC£Lrn. BCJ.. mil• per"!!· Total...,. peaditme Overall 
of each Diilo (m-

of~· October ooatmte 
deBOrip- olucllilg gmp cal lal1926 of T!'J"'c BBWARK8, 

Character oloouotey. Scale and desoriptton of work. tion of eomputa-. Survey. to Septr. sraphical 
tion ODd Survey. work. mapp;,.). 806h 111:11. 

"A" Oompany.-North·West Frontier Province. Ra. Sq. m. Ra. Rs. FRONTIER 
Medium & high Nillo pMtlt/ tDOOdo4 One-inch 'l"rianaUlation 8,801 4"8 OIROLE. 

Ditto ditto ••• One-lnoh Original survey ••• 1,801 11"9 
Ditto ditto ... One-inch Original survey ••• 728 ...... 

Bare meciiv.m Mila ... ••• 1!·1noh Original survey ••• 81 167"1 
M•dium Nillo, tloioklfl tDOOdod ••• Four-lnoh Original """"Y ••• l!O 198"8 4,88ll 1,81,989 41•6 718 Olq. miJOB '"'"&Jed In 
Bare Mila ... Two-inoh Revision ... 86 8"7 rooot8lll:ll'. ... 
Baro Mill amd oul!ivatod plains ••• 11·1noh Revision ... 691 10"8 
Punjab-

U11dulating ....,.try ·••• ••• 1/13888 Resurvey ... 98 212"9 
lli!to ... ••• 1!-lnoh Revision ... 408 10"8 

"E" Oompany.:-Sind (Karachi· and H'!ldoriibad tlio!rict.) 
and Baluchistan · (Lal Bela amd Kala! State~). 

· Bare rocky Mila ... : ... Ii-inoh 'l'r!a.niJUla.tlon 86 41"9 
· Open dou.-t p!Mn ... ... One-inoh 'l'rla.ngulation 1,870 9"8 I•) ~adiD1 the follow-· lrrigatod plain toilk jUfl(lle ••• li-inoh Traverse 270 16"ll mg:- . 

Ao above, and doaort ... ,,, 1!·1nOh Original survey ... 811} Re. 
29"9 D"'wlnl' •• a ne. 1!-lnoh Resurvey ... 1,618 produot.ion S.O. · Ha.lf-lnoh Resurvey ... 1,076 16'0 tiOD . ... 12,4111 

One-Inch Resurvey ... 26~} 80'6(" l'un:hue of Quetla 
Very difficult "-'ugea Mila •.. One-illoh Original survey.,, OfBoe , .. 62,908 
Karachi- !liacelle.ne ou1 

apooial jobo •.. 1,628 
Oilfl Area and Emrono ••• Four-lnoh a.nd -

Three-Inch Beaurvey 101 219'8 8,869 204,989 62"9 66,938 
' 

... 
The coat rate• io oOiamn 6 No, 23 Pa.rty.-Punja.b-Haveli Irrigation Projaet. 

, .. , 
I also esclode the above 

OuUi,..W plaine and dooorl Four-lnoh Speoialaurvey ••• 686 7'1 686 46,1)46 '17 - ODd ..... u.. 
6'21799 the COlt of training oounlry with aorub junglo. ofHcel"'. 



Table C.-Areas and Cost rates of Surveys, 1926-27• 
C..ttale Total ez: .. 

PD'I"'' .urD LocD.ITI'. 
AnalnBCJ . per sq. Total. area pendi""" Ovooall 
miles of mile {in· oo.st rate RIHARKS. 

oaobdos- eluding 
of Topo- October of T!'J>O-graphioal 1st 1926 

Olwaeler of C01111trJ. Sealo ..,a doacription of work. 
oriptlon oomputa· Saney. to Septr. graphioal 
of work, tiou a.ud Slll'YeJ. 

mapping). 80th 11)21. 

No. 1 Party.-Bihll.r. .· . - Rs. Sq. m. Rs. Ro. CENTRAL 
JIJIIIglo-IJOIJor•d I..Ula, opM& plai«Wo One-inch Tria.Dgulation .•• 2,186 6"6 ) OIROLE. ' 
Low killa aAtd nat"TOW valley• moat- One·inoh Original survey ... 698 26"0 

} 1,'748 lA ly covor•tl toitk thick jfllllg!IJ. '78'0 (a) E•oluding Rs. 16c. 
Do. do. Two-inoh Original survey ... 1,058 82'1 . for Benn.rea ity 

Benares Oity area.-
'l'ru.vene. 

Oongealetl narrow kuu1 ... 16- and 64-inch Traverse ... 5,120 8'6 per 
Areasor8 acre. J 
sq. miles. 

No. 6 P!Ll'ty.-Oentral Provinces. 
Heamily toootletl loilla, part!u oul· One-inch Trla.ngula.tion ... 2,220 6'6 

tiva~d ,.,m flllldu!Gtiftg. 
Undu!Gting low hiU., keooily f.IXXIil- One-inch Original survey 2,166 28''16 

•4 for gr.,.~ pa'l't. One·inoh Bupplemvn\ary eurvey 901 8"68 3,088 68,961 19•!111 

No. 22 Party.-PuDjab. 
Bavi f'itlorain tr•cl, Z..ol p!Gi.., 24-inohCadaab-alsurvey Traverse 250 4,82'8 •Excludes :-

fGirlyop..._ (I) .Muttra Ne.tiil land 

r,.a,,.. anld Pan,i11<ld riverain traolo, Punjab-Bhaowalpur boundary ~e- 87 16'6(per 
Survey_: (addlhlono.l de-
bit.) & fo.irma.ppiug 

lM~el pklin, mo1tly wooded. ma.rcation Tra.verse ... (linear linear 
I.l"SG"r 

Rs. 639 • 
mil eo). mile). (ii) Beia ll.eoervoir Sur-

Upper Baf'i Doiib Oanal 1oeai1Auork• Eight-inoh survey, including Ira· vey (o.dditiooa.l debit) 

4nd 0114kld Kkatl U,Worlion versing, planetabling, without 
Rs. 891. 

(iii) Fairmappiug of Lahore 
tOOrln, 1Ubmounl4inom CDU716rf/. mapping ... ... 14 4,08"4 Town ~urvey (addi~ 

tiooal debit) Rs. 795. 
Jhansi Survey Detachment.-U:. P. & 0. I. (i•) Fairmapping of faDjab 

Open 1111lUva~tl plain .t lltiZloo1u ••• One-Inch Supplementary Trian- 688 8'2 1,929 U. ., bonntT, 
dema.TC&tion Rs. , 

gula.tion ... ·~·. 
Undulating woodetl pl4ifte 4nd { One-inoh Original survey 1,078 

oocaliclftallow well wootlotl hilla. . One-inch Resurvey ... 1,892 27'2 !1,9'70 80,'110 11'7•8 
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PAB'l'r .&ND LOCM.ITY." · 

Ohal'IUlto\" of oountr1. Soale o.nd description of work~ 

No. 6 Party.-Byderabii.d State & Central Provinces. 
Flat cuiUvated plain• ""'d intricat. J One-inch Original survey . _ 

Jungl6-canurrtd 1rtilla. 1 One-inch Revision survey .. . 
Intorioro of c~••• and hilll ... 250 h. to 1 inch Special survey .. . 
A typioallmlian c.amtonmmt •.• Three-inch Revision survey ••• 

Chiefly Jla,t country 
tltick forest. 

Do. do. 

covered with One·inch 

do, One-inch 

Original BUl'Vey ••• 

Revision survey ••• 

B·inch 111apPinu foTut ar&~a ••• ••• • .. 

No. 7 Party.-Madras, Hyderabad a.nd Mysore. 

[ 

One-inch Original survey ... 
Open, tmdrtla.tiug 'loitl& isolated lU.l. Do. 

loch; rocltutmd i•"'fll•-ciAid kii!JJ. Do. 
Do. 

Steep and l•eavilu tDOotkd hillo ••• Sixteen-inchOriginalsurvey •.• 
No. 8 Party.- Madras Presidency a.nd States. 

Wooded hii!JJ ••• ... One-Inch Rivision survey ..• 
Plnin1.-Matlra• Pr

8
•ndenoy hillo } One Inch Origt"~·l sttrvey 

Do. anti Afy110re tate do. • - ••• 
Romlmy Presidency. 
For~•t-clnd hilla •• , ••. Four .. inoh Original survey •.• 
~ladm• Pre•itkncy oml Matirao States. 
Woode(l and open slopea •.• Sixteen .. inohOriginn.lsurvey ••• 
MatlMI PTBftdencu and Madra. 16-inch Tria.Dgulation 

Stater. 
Madraa Preftdoncu afttl Madra• One-inch Triangulation 

Bta~•-

. Co•lrato Tot&lex· 
m sq. per aq.mile Total area. ~ 

ea of (including of T'o~ Octobft. 
h: des- comput&- g;aphu:al 1st 1926 
tion of tiona and Suney. to Septr. 
ork. mapping), 30th 1927. 

8,4-52 
1,007 

2 
45 

887 

289 

4,489 

566 

4,059 
260 
502 
149 
6"6 

Rs. 
16'8·(a) 
7"8 (a) 

9"5 (b) 
(a) 

16'8 , .. , 
7"3 

(a) 
12"0 

(c) 
7'9 

28"4 } 
1'6 
2'9 
0'9 

769 

\~:~n 20!r 1f 
192) 

47 208'5 

181 (d) 
10 1,871 j 
64 66"9 (o) 

(e) 
8'7 4,882 

Sq. m. Ra. 

(d) 
6.130 1,29,122 

4.970• 84,068 

4.933 769 

'"' (b) 4.'128 167,726 

Ovemll -..... of Topo-
gmphica.l 
Survey. 

Rs. 

1'1 

33 

JtBUARKfl, 

SOUTHERN 
CIRCLE. 

(a.) This llo.e been arrived 
a.t b:v having tbe eoet of 
lml'VOJ and dlridinff be
tween llc&)OS 1Ji••1 lt-inoh 
and f..inob mappmg both 
BC&Iea having been drawn 
in the po.rty in the aa.me ................ 

(b) Cost of snrve:v onlr, no 
mapping of this ha.e been 
done in thie party. 

(«~) 'l'his includes mapping 
only whiob boiDJ.: recover
able from Hydernbiid Govt. 
should btl orodited to sur
vey• on It & f inoh aodoa. 

(d) E1olndos Rs. 6,741; on 
aeco1mt of euney of coal 
mines and epeeial Guide 
Map of EUom. and Ajo.uta. 

• This includes about 86 
e:qna.re miles ·surveyed in 
pllrlo of 67 A/3, 4 & 7. 

(a) Iaeladee t•, 4H aad 16"' 
origiaal o.ad revision. 

(6) Inolade1 coat of triaa
srulation,. oompata.tion a.nd 
ln.irmappmg. 

(o) Inoladet ooet of compu
tation. 

(d) Includ .. cost of taldug 
and leaving tho 6old. 

(/) Worked on the Total 
cool96,81i6 and •-4,068. 

t Includoa 00 eq. mJlca 
8Dneyed on4 .. aeale for the 
Cauvery (Atatar) Project 
by No. 7l'Brtyin 1926-26. 



Table C.-Areas and Cost rates of Surveys, 1926·27. 

A.ree. in Ooetmle Totalu-
PAB1'T AND LoOAiilft'o Ill· mil• pereq. !Tow- peDdituro 

of eaoh mile (Dl• ofT~ o.tobeT 
deaorip. oluding '!!:P cal lot 1926 

Oban.oter of oountr;y. Beale a.nd deacriptlon of work. tloD of oomputa• urve7. roSe~ -- tionsaod IIOtb I . 
mappiog). 

No. 4 Party.-Chot& Nagpur and Benga.l. Rs. Sq.m. Rs. 

Optm Plattun' and denl6lfl wood6rl One-inch 
hill• and vallltJtlr 

Tri&ngUlation ... 8,900 6'9 

Undulating grouftd, parllu op.., One-inoh Supplemenlary survey 8,076 82'7 3,0'76 1,11,488 ,.,.fl partly jtmglo-olall. 
Flat Jrmule-olarZ oountry with Levell.lng for one-inch survey ... ~4 7'8 

patD/u• of mdlivation. (Linear 
No, 9 Pa.rty.-Qri.ssa. and Bengal. miles). 

Undulating rooodod hills; m4inlv One·inoh 
Biii/<Wo•t. 

Tri&ngU}atiQii ... 1,296 6'9 

Opon flat plain1partly woo<l1tl. One-inch Traverse ... 1,120 10'4 
Undulating woodld Mill, a.nd open One~inoh Original survey ... 1,867 88'8 3,323 1,18,872 

plaint with UHJotlod patDhu. 
LOt• hills and opon undulating One-inoh Supplementary aurvey 1,489 26'1 

plaim with wooded patch11. .. 
Calcutta oily aroa ... ... Six-inoh revl8JOD BUfVey ... 17 72'7 

No. 12 Pa.rty.-Assa.m and Bengal. 
Plaim. partly open., but ,...ay One-inch Origin&l survey ... 1,816 57'1 

........ tl with Nigh grall, Biil Ono·inoh Triangulation ... 1,210 4'6 
and Sinml junglo. One·inch Traverse ... 680 21'8 per 2,'769 1,49,800 

(Linear (Linear 
Garo Hills ""d Khd8i Hills. miles). mile) • 

D•rn•l!l wooclotl 1&ills ... Ralf-inoh OrigiDal survey ... 986 86'4 
Half-inoh Triangulation ... 1,811 5'2 

o-.n 
- ... te of To~ 
~phtoal 
8Qr¥8J• 

Ra. 

39•4 

8'7'2 

&4·2 

RBMA&IEI. 

I 

EASTERN 
OIROLE. 

.. . ... 



Table C.-Areas and Cost rates of Surveys, 1926-27, 

Area In Coat :rate Total 81:• 
P.&BTY .aND Loc.&Ll'l'T. eq.mu .. per:?.; Total a.rea. penditure 

cifeooh mile ( .. 
ofT~ Oalober oluciiDg delorlpo eomputa. '!l:phiaol latl926 

Chaa.eter of coWey. Scale ood delcription of wort. tioa of lll'\'e)'o to8~tr. 
work. tion and 80th 1 '¥f, mapping). 

No. 10 Party.-Lower Burma. Rs. Sq.m. Rs. 
L"""l op"" culnoate<l <Ounlru ... One-inch Traverse ... 999 88'11 

(Linear (per linear 
miles), mile). 

LotD woodm hillt tm<l cuiUvation One-inch Original survey ... 1,858 64'8 
Moetlu open cu!Umtion; also 1M• One-inch Supplementary ourvoy ~,060 48'6 

wooded kill• OAI<I Delta forsst. 
Jungle·clad 1•ill• ... ... One-inch Revision survey ... 680 81'1 a:oao Lo•• '"'dulqUng forest-clad kills ... Two-inch Original aurvey ... 62 124'2 1,89,864 

No. 11 Party.-Lower Burma. l•J 

Jungle-clad 1oillt and undulating One-inch 
OOtm!Ty moltly jungle·olac!. 

Triangulation ... 2,120 9'6 

One· inch Traverse ... 92 44'8 
<Linear (per linear 
miles). mile). 

Hiol• l•ill• dMl8ely ••ooded ... One-inch Original survey ... 2,859 61'0 
Undulating and •uooded ... One-inch Supplementary survey 209 l 87'6 High hills d,.tlu wooded ..• One-inch Revision survey ... 85 
Low tuoOde<l /•ill• ... ... Four-inoh Origint.l survey . .. 2 818'0 
Maymyo G"ide Ma.p ..• ... Four-inoh Revision & re-auney 41 141'6 2.846 1,95,696 

No. 21 Party.-Upper Burm.a.-Ruervedforuts. 
(0) (0) 

Slesp mggetl hill• dMl8elv wooded Four-inch Traverse ... 542 1211''1 
<Linear (per linea, 
milea), mile). 

Higl• densely wooded hill• ... Two-inch Original survey ... 411 167'2 
Wooded Milt """ undulating Four-inch Originalaurvey ... 811} COilftby. 861'11 
DMlHlfl wooded killt ... ... Four-inch re·surve:v ... 18 609 1,79,786 

(d) 

Over&U 
ooatra.te 
ofTopo-

'Col 
fi"~.,. 

Rs. 
"'""aq. M. 

8!1 

'74 

368 

Bllr.l.RU. 

BURMA OIROLE. 

(a) Inclad01 Re. 7,7(ff debit. 
able to the Forelt 
Depal'tmeat, Burma. 

(O) Ezoladeoeootofmapping . 

(e) Incladea Rs. 606 dt'lbit-
able to the Forest 
Department, B11rma. 

(d) The whole eo~~t II d•bit-
able to the Fore•t 
Department, Barma.. .. . .... 



Table D.-Average monthly out-turns, 1926·27. 
AU out-t1wns are given for B'Urveyors (wclu.ding pupils and men 11-nder training) for a month o/114 Working days . 

PLANETABLING. TIUAlW Ull- TRA. VERSING. lii1SOI!:L-
TION. LANEOUS. 

i--IIICU. I 1-JKCB, I ll·INCB. l~w~nJn,~uJ I I I I I I I I 
~ ~ . ~ "' "' t-2 
0 • t 

0. 

f 
,:. 

j PI.BTY, Loc.U.ITY, i: ~ ... ~~ 
i:'t' 5 f ( 5 ~ -5 t -5 JbJfA1UtS • 

if ~>. .s· .fJ.~ e H 2~ 'H .g • -· • -5 -5 -5 &8 '&D _!:·~ 
•t 

j.l ·i i 1 
:!:'t 0 

-a.·; ;§~ .g, ~ -5 .s ] ~~~ 
~ ·~ 'G. 

~ 
... ~ ~ "~ i:'r= ;§ ... '&: 'C ~ .. ~ 

0 g. ~ 
~ ~ 

~ :e ~e 0 ,:: 0 

' "' .. .. 
1 I g 8 4 5 I 6 I 7 I 8 9 I lG 11 12 I 18 14 1 15 I 16 1 11 18 I 19 I 2~ 91 lu I :231 u 

Squ are mile •• Aare •• Sq. mile •• L;,, 

"" 
miles. FRONTIER 

"A'" CIRCLE, Com. PeshAwar, Hnz. ... . .. 45 ... 28 48 188 ... ... ... ... . .. 850 . .. ... ... . .. . .. ... . .. . .. 
pany. iira, Attock 

& RiLwalpindi 
Dists. 

"E" Kariielli Dis&. 61 ... ... ... ... . .. ... ... ... .. . ... .. . ... ... ... ... .. . .. . .. . .. . ... com. & Lna Bola 
IJ&nV. Stnto. 

KalAl Stale ... ... ... 84 ... ... ... ... ... .. . . .. ... ... ... ... . .. ... ... .. . .. . ... .. . 
i(nril.chi & By- ... . .. ... ... 24 ... ... ... ... . .. . .. ... .. . ... ... ... ... . .. .. . . .. ... 

derAbild diAls. 
KarAchi & En- ... .. ... ... . .. ... .... ... 14 2 ... ... . .. ... ... .. . ... .. . . .. .. . <l-inch in cone virons. 

... 
ted area, 3-

Sibi dfot. & ... ... ... ... ... . .. ... ... ... . .. .. . ... 444 ... ... ... ... . .. . .. .. . . .. In environs. 
Kal~t State. 

ByderuMd diet. ... . .. . .. ... ... ... ... ... ... ... . .. .. . I ... 84 . .. ... .. . ... .. . ... ... 
Kariiehi & By- 45 ·-... ... . .. ... ... . .. ... ... ... ... . .. ... ... .. . ... .. . ... . .. ... . .. 

dcril.bitd dista. 
No. !IS Punjab ... 
Pa.rtv. 

... ... ... ... ... ... ... 28 ... . .. . .. ... ... ... ... . .. ... ... .. . . .. ... 



Table D.-Average monthly out-turns, 1926·27. 
AU out·tur'll8 aTe given fo'l' W~rVeyO'I'B (excludimg pupils and men 'llhtde'l' training) fo'l' a month of 1114 WOTking days. 

PLANETABLING. TRIANGULA· TRAVERSING. :MlSOEL· 
'J.'IUN. LAN EO US. 

i-tNCH. I l-INCH, ll•lNOH. IN~H.It~H.!x-;!n.l I I I I 
• • ~ . t ~ fl -ll 

~{= PARTY, LocA.LIT'I, tr:.. i~ 

it 
0~ 

St- j~ f f { -~ . ~~ 
RBMARB.B, h c cq ~ 

11 
~§ l! me e • • .g~ ~r j,.s ~ ag Ji 1 1 } 

-:l -:l ~ 1 ~ .al'i ~u -E.:! -a:l o6. •• $ ll:" 0 

ie E • • ~I:> "" ~ ~~'1:1 0 0 0 
"""S "' "" "" "" 1 I 9 8 I ' 6 I 6 I 7 I 8 I 9 10 ju jiB 1a Jr' 16 jro 17 18 jr9 I BO 91 DB 28 94 

Sq. mil es. Ac res. Sq. mil ea. Lin ear mil
1
es. CENTRAL 

No. 1. Bihilr and Oris· ... ... 24 ... ... ... 9 ... ... ... ... .. . 282 ... .. . .. . 1 ... .. . ... .. . CIRCLE. 
SJLandCentrn.l 
Provinoeaand 
Benn.res Oity. 

No.&. Oentrn.l Pro· ... ... 82 69 ... ... ... ... ... ... . .. ... 192 .. . ... .. . . .. ... ... .. . ... 
vincee. . 

~~0. Ill! Rlvi riverain ... ... ... ... ... ... ... ... ... ... ... ... ... .. . .. . 29 .. . ... ... ... ... 
Wllab. tracl. 

Indus & Panj- ... ... ... ... ... ... ... ... ... ... ... ... ... .. . . .. ... .. . 27* ... ... .. . * Does not. in-
Dad riverain elude laying 
tracts. down atones &. 

S.M. offset work, 
Upper Bllri ... ... ... ... ... ... ... ... 2 ... ... .. . ... .. . 28 .. . ... ... ... ... ... 

Doib Canal 
area. 

Jhiinal United Pre- ... ... 80 ... ... .. . ... ... ... ... ... ... 404 .. . .. . ... . .. ... ... .... .. . 
~ura:v vincoa & Oen-

tach- tral India. 
ment. 



Table D.-Average monthly out-turns, 1928-27. 1: 
AU out·twrns are gi11en ftYr 81.1h'11eYtYr'6 (e:ccludi-ng pu.pilll and men '!lln<kr trn.ining) ftYr a month. of 94 WMkiflg days. 

l-JNOD. I l·JJCCB. 

Pan. LOCALITY. 

PLA.NETABLING. 

lti-JXCJI, IX:.. IN:... Uf:.. IK~B. IN~-
TRIA.NGULA· 

TION. 

1 2 a 1 4 5 toju t2jtsJ 14 t& 

Sq. milea. Sq. miles. 

No.8 Oonlral Provin· ... ••• B87 1289 .... ... ... ... ... . .. 

No.7 

HyderAbiid ... ... • •• 8452 1007 ••• ... ... 000 45 

I 

juac1ras Blld Hy. ... ... 47 ••• ... ... ... ... • .. 
der&b&d, My· 
sore and San· 
di!r Stales. 

No. 8 Boznbay and 
Maclraa Blld 
llyaore and ... •.. 8G 60 ... .•• ... 1060 ... 
Madras Slates. 

Aeries. 

26 882 

AOl ea. 

... ~86 

Sq. zniles. 

... ... . .. 

... 411 10 

TRAVERSING. 

\9 

Lineu miles. 

... . .. 

... 81 10 ... 

MISOEL· 
LANEOUS. 

. .. 

... ... . .. 

.RBV.A.RKB. 

SOUTHERN 
CIRCLE. 



Table D.-Average monthly out-turns, 1926-27, 

.A!! out-tWMIB are given for swrveyors (eaJoluding pupils and men under _training) for a month. of 14 Working days. 

PLANillTABLING. IT.&IANGULA- TBA VERSING. 
M!SCEL-

T!ON. LANEOUI!. 

j..lNCB, I 1-nccu. 1!--JNCU. I! IN~.I I I I I I .. J ' I I Li:Y&J.LINO. 
INCH .. 

ll . • 

if 
,; 

l to l Q. 

f >. 
PAB.TY. LooALlrY, 

if n ll,:. ~~ ~ . i i .:! ~ REMARKS, 
st -~ 

·a ~ 

}I ~~~ -!~ -" 

~ 
-~ ! ~ u a• .U a 1 a 0 .9 

-a;~ 5z ,. .J.o .9 o.·- :;J 
.... 

::: ... 6 •• • ~ ~ ~ .z2 0 0 ... ... 
-

I I I uii~IDII~jJ& 28 -, 
-----~·· I 2 8 ' 6 I 6 I 7 I 8 D l•o I 16117jJsl 19 :10 I II Ia lM 

Sq. mil ••• Ac\rcs. Sq. mil ea. Lin ear mil ea. Line arm iles. EASTERN 
CIRCLE. 

No.4 Cholli Niigpur ... ... ... ... . .. ... .. . ... ... ... ... ... 840 .. . ... ... ... ... .. . ... . .. 
Cholil. Niigpur ... ... ... 86 ... ... ... ... ... ... ... ... . .. .. . . .. ... .. . ... ... .. . .. . 

and Bengal. 

Bengal ... ... ... .. . ... . .. ... . .. ... . .. . ..• ... . .. . .. ... . .. ... . .. . .. 45 ... . .. 
No.9 OriBS& ... ... ... ... ... . .. ... ... ... . .. .. . ... ... 220 ... ... 66 ... . .. .. . ... .. . . 

on- and ... ... 28 26 . .. ... ... ... ... . .. ... ... . .. .. . . .. ... . .. . .. ... . .. .. . 
Bengal. 

No. 111 ABBalll and 58 ... 24 ... ... . .. ... ... ... .. . ... 528 478 ... . .. 89 . .. . .. ... .. . .. . 
Bengal. 

"' "' 



Table D.-Average monthly out-turns, 1926-27, :i! 

.Alt ou.t-tums MB gi11rn fur 8WI"/Jeyurs (e:llCludi"'!l pupils and tnll'l> u'llder t-raNning) fur a t~Wmtk of B4 Worki"'J days. 

PLANETABLING. 
TR!ANGULA· TRAVERSING. 

JIIISCEL· 
TION. LAN EO US. 

l-JNCB. I 1-INCD • 'i-''"'8 • I,,.~H.Iur~n.l I I I I I I I I 
• ~ . • ~ 

,.; ,:, .:. ... .. ,:, 

f PARTY. LocALITY. IS~ ~~ !::h s-t- ~Sr: i( 0 

' ~ 5 ; ltBMARKS. 
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t ~ .. .. ~ :as ~~ 
~ • ! • 

.t e • .g ... .g .. ~ ll 1 1 
.g <> 0 

·c. .s·i ..,~ 

111 
·c. 1 :! ·! .a ~ of fE of of I -' 

l ~ ·c ~ ~ :.l • ~ "' 
0 

"' 
,::: 

I I 2 I a I 4 I 6 I 6 I 7 I 8 I 9 I 10 1 11 1 12 1 11 1 14 161 16 11 1 1s 1 1s 1 20 1211221231 24 

.. 
Sq. mil ••• Acr • •• Sq. mil ••• Lin ear mil .. . B"ORMA 

CIRCLE. 

No.lO Lower Burma ... ... 27 89 ... .. 8. ... ... ... ... ... ... ... ... 57 . .. ... ... .. . .. . (a) Ata.ymyo Town 
Guide lila~. 

Orife:a.l a.n Sap. 
p ementary Sur . .,. 

No.ll Lower Burma ... ... 25 86 ... ... 4(al ... ... ... .. . 240 ... ... 15 ... .. . ... ... .. . 

No.al Burma Reserv· ... ... ... . .. ... ... 7 8 ... ... .. . . .. ... ... ... ... 19 ... ... .. . .. . 
Burma 

Forest). 
ed ForestB. 

. . . . . . . . 
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Colonel C, P. Guutor, O.B.E., R.E., from 19·11·261o 26.12-26 and 

{

Lieut.-Colonel R. H. Thomu, D.S.O., R.E., to lS-11-26. 

DIRECTOR:- from 27·4·27. 
Lleut.-Colonol R. H. Phillimoro, D.S.O., R.E., from 27•12-26 to 

26·4·27. 

46. Summary.-The units administered by the Frontier Circle 
• were "A" and "E" Survey Companies, Nos. 18, 23 and 24 Parties 

Settlement Survey Detachment and No. 6 Drawing Office. No. 24 Party 
was formed from let October 1926 for the Rectangular Survey of the 
Lloyd Barrage area for the Bombay Government. 

47. Traini'llg.-4 Class I (R.E.) probationers, 7 Glass II proba· 
tioners, 18 pupil surveyors, 8 pupil draftsmen and 19 soldier surveyors 
commenced or continued their training in field and recess work in "A" 
and "E" Companies and No. 6 Drawing Office during the year. Of the 
Class I probationers, 2 were confirmed and transferred elsewhere, one 
proceeded on sick leave and one remained in the Circle. The 6 Upper 
Subordinate probationers under training last year were confirmed and 
posted to units and other Circles. One of the 18 pupil surveyors was 
discharged as unlikely io become efficient. One of the soldier surveyors 
under second period of training and also one under first period of training 
were reverted to their regiments. Two soldier surveyors under first 
period of training were transferred to another Circle. 

Special.-Information for insertion in the proposed Indian Supple
ment of the War Office Manual of Map Reading and Field Sketcking 
was compiled during the year and headway was made in the collection 
of information for the new Field Service Manual (Surveys), now under 

preparation. 
· 48, Tke field work of units was as follows:-

"A" Sv:l"'ley Company. Topography on l-inch, 1 !·inch and 
2-ineh scales in sheets 43 B, C & G, 38 N & 0; resurvey 
of Rawalpindi and Environs on 1/13,333 scale and forest 
survey in sheets 43 B & F on 4-inch scale. Survey 
Exercise with the Royal Artillery. 

"E" Survey Company. Topography on !-inch, l-inch and 
ll·inch scales in sheets 35 0 & P; 40 C & D; re-survey 
3-inch and 4-inch scales of Karachi lllld Environs including 
Manora and Kiamii.ri. Triangulatimi and traversing in 

advance. 



•• SUBVEY BEPOBTS. FBONTIEB OIBOLE • 

No. 18 Patrty. Air Survey in Wazlristin on l}·inch scaie; air 
survey of Multin and Environs on 3·inch scale. Compila.
tion from rectified mosaics, supplied by Air Survey Company 
Ltd., of some villages in Chitt&gong district for Settlement 
Depa.rtment, Bengal. Survey Exercise with the Roya.l 
Artillery. 

No. fJS Pa.'l"ty. Topography on 4-inch scale a.nd traversing a.nd 
demarcation of rectangles for the Punjab Irrigation Depa.rl
ment in the area commanded by the Ha.veli Irrigation 
Project in sheets 39 llf, N & 0 and 44 A & B. · 

No. B-4, Patrty. Tra.veraing a.nd demarca.tion of rectangles for 
the Bombay Government in the area. comma.nded by the 
Lloyd Barrage Project in Sind. 

SettlemRnt &'MJey Detackment. Traversing, tria.ngulation a.nd 
boundary survey in district Peshawar for the Settlement 
Department. 

"A" Survey Company. 

O,lklw Commanding .-capt. W. J. Normau., M.G., R.E. 

49. General.-The field headquarters are at Rawalpindi where 
mobilization stores for a survey section are kept, a.nd Recess headqua.rters 
at Murrse. 

Survey of tribal territory, previously closed to the surveyor, was 
continued, and the survey of Boner. a.nd Swat, commenced last year, was 
completed. Some modern sheets of 1905-10 were revised; and con
siderable areas were triangulated in advance for next season. 

50. .Average strength. during field season was 3 Class I officers, 
4 Class II officers, 2 Upper Subordinate officers and 50 Lower Subordi
nate officers. 

Personnel.-Lt. Angwin was transferred to No. 6 Drawing Office in 
April 1927; Lt. Cadell joined in December; Mr. Alexander {Class II) 
was lent to No. 24 Party from February till April; Lts. Burn and Wilson 
joined hi July for instruction. Three surveyors were discharged as 
unlikely to become efficient and two soldier surveyors have been reverted 
to their regiments; fourteen men were transferred ·to other Circles and 
units, 'and five were received. 

51. Field work was organised as follows:-

Ca.mp (1).-Lt. J. B. P. Angwin, R.E., with 7 surveyors surveyed 
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772 sq. miles on the scale of ll inches=l mile in Hassa.n Khel country 
and the Peshawar district (sheet 38 0). 

Camp (e).-Mr. A. A. Graham (Class II) assisted by Mr. Laltan 
-Khan for part of the .season, and surveyors A. S. Siddiqi and Torabaz 
Khan had charge of the training of one R.E. officer, 7 unclassified 
surveyors, 6 soldier surveyors and 4 pupil surveyors, nod carried out 
revision survey in the Rii walpindi district, including the large-scale map 
of Rawalpindi and environs (scale 1/13,333). 

Camp (9).-Mr. Laltan Khan, C.H., I.D.S.M., (U.S.S.), with 2 
surveyors, completed 20 sq. miles of forest survey on the four·inch scale 
in the Haziirs Division (sheet 43 B/14, 43 F/2, 3). 

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

Triangulation.-Mr. T. M. C. Alexander (Class II) triangulated 
20 sq. miles in Hazara district for forest sorveys (eheet 43 B/13, 43 F/2 
& 3). 

Drawing Beotion.-Mr. F. W. Smith (Class II) with 7 Lower 
Subordinates carried on fair drawing in Rawalpindi throughout the field 
season. 

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

Mr. Afraz Gul Khan, K.S., C.H., (U.S.S.) triangulated 90 sq. miles 
in sheets 43 F and G in advance for next year's survey. 

Mr. Mohammad Hussain Khao, K.S. (U.s.s.r with 6 surveyors 
carried out orginal survey on the one-inch scale of 783 ·square miles in 
eheets 43 B/1, 5, 6, 9, 10. 

52. Areas surveyed.-A total of 2,071 sq. miles was sur· 
veyed comprising:-

783 sq. miles of original survey on the scale 1 inch= 1 mile in 
Buner and Swit in sheet 43 B; and 81 sq. miles on the scale of ll inches 
=1 mile. in Hassan Khel, Afridi country in sheet 38 0; 20 sq. miles of 
original forest survey on the four-inch scale in Hazara in sheets 43 B 
and F; 1,094 sq. miles of resurvey and revision survey on the scale of 
lj inches = 1 mile in Peshawar District, N. W. F. P. and Rawalpindi 
District, Punjab; 93 sq. miles of resurvey on tbe scale of 1/13,3113 of 
Riiwalpidi and environs. 

53. Recess duties.-Fair mapping was organised in two sections 
under Messrs Gr .. bam and Smith. Owing to various unavoidable delays 
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and to a summer field seBBon in 1926, large arrears of fair-mapping had 
accumulated, but these are now being steadily reduced and 15 sheets 
were submitted for publication. 

Sheet 38 H/11 was received from 18 Party with air survey compi
ation and was fair drawn and submitted. The air survey compilation 
for the Multan Guide Map was ·also received from 18 Party and the fair 
drawing is in hand. 

The Rawalpindi Guide Map was drawn as well as two maps of field
firing areas near Rawalpindi on the six-inch scale for the local military 
authorities. 

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

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

There was no directing staff for the exercise and no General Staff 
Officer was present. The principal lessons learnt were, that it is essen
tial to practise co·opera.tion between Survey units, the Royal Artillery 
and the Royal Air Force in peace, if work is to go smoothly during war, 
and that it is very desirable to hold an exercise as soon as possible in 
which all three taJ<e part. It was proved that in good weather and 
suitable country. triangulation can keep up with a force advancing 8-10 
miles a day; and that, if triangulation breaks down, a short base can he 
measured and the co-ordinates of points fixed in the area of a battle· cai1 
be issued within 8 hours. The chief technics! problems brought to light 
were: firstly, how to combine effectively the work of two obser\l"ers 
working on the same triangulation, and secpndly, how to expedite com
putations. 

"E" Survey Company. 

OjJicm- Commanding :-1\la.jor E. 0. Wheeler, M.C., R.E. 

55. GeneraL-The field headquarters were at Hyderii.biid (Sind), 
and Recess .headquarters at Quetta. 

The survey between Karachi and Hyderiibiid adjacent to the N.W. 
Railway was continued and that of Karachi and environs for the large-



SURVEY REPORTS, FRONTIER CIRCLE. 89 

scale Guide Map was completed. 130 square miles were traversed and 
35 square miles triangulated for the current season's survey while 140 
square miles were traversed in advance for the next season. 

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

and 40 Lower Subordinate officers. 
Personne!.-6 Class II probationers and 6 soldier surveyors joined 

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

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

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

A new large-scale map of the major portion of Karii.chi itself existed, 
on scales 20 feet, 40 feet, and 80 feet to the inch. During reces~ 
1926 these large-seale sheets were reduced by hand to 800 feet = 1 inch 
and thence by photography _to 4 inches = 1 mile and the survey of the 
congested areas was carried out on blue prints on this scale. In small 

· portions, notably the Layari Quarter, the large-scale map had not been 
published and survey was carried out de notJo. Iu the outlying portions, 
including the Drigh Road area, three-inch enlargements of the previous 
season's two-inch topographical survey were made, and the new survey 
made on blue prints on this scale. 

Camp (B).-Mr. A. J. A. Drake, D.C.M., (Class II), with 7 Class 
II probationers, 1 surveyor and 3 soldier surveyors surveyed 539 
square miles on the seale 1! inches= 1 mile, and 807 square miles on 
half-inch scale in sheet 35 0, north and east of Karachi. 

Camp (9).-Mr. Imam Din (U. S. S.) with Lt. Wright, R.E., and 
2 surveyors, 7 soldier surveyors and 1 traverser, surveyed 270 square 
miles on the scale of 1i inches= 1 mile, re-surveyed 539 square miles 
on the same scale, and 269 square miles on the half-inch scale in sheets 

35 0 and 40 C. 
Camp (4).-Mr: F. J. Grice, (Class II), with 7 surveyors and 1 

traverser surveyed 541 square miles on the scale of 1! inches= 1 mile 
(original survey) and resurveyed 270 square miles on the lj·inch scale 
and 3 square miles on one-inch scale. They traversed an area of 140 
square miles in advance in sheet 40 D/1. 
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Triangulation and Traversing.-Lt. H. W. Wright, R.E., triangu
lated 35 square miles in sheet 40 C for use in the current season. 130 sqr. 
miles were also traversed by camp 8 in this sheet. The triangulation was 
based on Rakhriii H. S. and in tersect9d point No. 4 of the Karichi 
longitudinal G. T. Series, and the traversing on Rakhrii and Jharrak 
( Jherruck) hill stations of the same series. Further traversing for 
next season's survey was carried out by Camp No. 4 as shown above. 

J>rawing and Reproduction Secti01~.-Mr. Sadiq Ali (lent hy the 
P. L. 0.) with 11 men formed a permanent drawing and reproduction 
section at Quetta. The latter carried out many jobs for other depart
ments, amongst which was the prepar<>tion of route plans showing the 
traffic arrangements for H. E. the Viceroy's visit to Quetta. Some 
reproduction work was alao done for No. 24 (Sind Rectangulation) Party. 

58, Areas surveyed.-Original survey of 811 square miles on 
. the scale of 1 I inches = 1 mile; resurvey of 23 square miles on the scale 
of 4 inches = 1 mile; 78 square miles on the scale of 3 inches = 1 m1le; 
1,618 square miles on the scale of lJ inches= 1 mile; 3 square miles on 
the l-inch scale; and 1,076 square miles on the scale of J inch=l mile; 
making a total area of 3, 609 square miles of original survey and re
survey, on all scales. All this work lay in sheets 35 0 and P and 40 C 
and D, in the Kamchi and Hyderibid districts of Sind and in the Indian 
State of Las Bela, in Baluchistan. 

59. Recess duties.-During recess two fair mapping sections 
were organised, one in charge of Mr. F. J. Grice assisted by Mr. N ajam
nddin; and the other in charge of Mr. Imam Din assisted by Mr. Ghulam 
Hassan. The computing section was in charge of Mr. J. C. Berry. 

The mapping of all field work was completed during the year, with 
the exception of the Karachi Guide Map, a single one-inch and four 
half-inch sheets, which are now well in hand and will be completed by 
the permanent drawing section before 31st March 1928. 

No. 18 (Air Survey) Party. 

. {O•pt&in G. F. Hee.ney, R.E. to 15-6-27 &Dd from 16-7·27. 
OjlceT tn ch4rgc.-

" G. H •. 01111811:011, H.O., R.E, from 16-6.27 to U..7·27· 

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

(i) Compilation of small-scale maps of inaccessible areas in un
administered territory. (ii) Experimental compilation of maps on medium 
and large scales in British India. ( iitl Training personnel in air survey 
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Work •gener&lly. (iv) Prepa.ration of data, equipment for war, and 
organisation of the Air Survey Sections of No. 1 and No. 2 Survey 
Companies. (.v) Map Reproduction and organisation of the Vandyke 
Reproducing section of No. 1 Survey Company. 

''During the year progress ba.s been ma.de in all the above. 
lt W:as hoped that the latest type of air-survey camera, the F(S), 

which had· been· on order some time, would be available for work during 
thidield season, and the Multin survey was postponed in the hope of its 
arrival. Owing, however; to industrial troubles in England, which delayed 
production, the camera had not arrived in the country at the end of April. 
The want of the latest ~!.'-survey equipment and of pilots and photo
graphers with special experience of air-survey work, bas been keenly felt; 
until ihese ai'e available it Will be impossible to determine the value of air 
survey for medium and large-scale· work. 

The headqua.tet~ of the party are at Murree, the field headquarters at 
Peshiwar. 

61. PeTso1'1lnel.-Tbe strength of the party was 1 tr. S. S. and 3 
Surveyor& excluding the reproduction section. 

· 62. Areas swrveyea.-110 square miles on 3-inch scale of Multiin 
and surrounding country from photograph~ supplied by No. 27 Squadron 
R.A.F; 4 square miles on 16-inch scale for cadastral maps from photo
graphs ol Bengal by _the Air Survey Company Ltd.; 40 square milee on 
4-inch scale . of Chittagong district from photographs by the same 
Company. 

ea: Jfultan and surrownding district.-The original l-inch maps 
of Multiin district are very out-of-date, and as work on irrigation projects, 
which wiil materially alter the face of the country, is now in progress, 

· it was not considered advisable tO revise the l-inch maps. This_ 3-inch 
survey of Multiin and surrounditig country was undertaken to supply the 
need for an up-to-date map for military training purposes etc. The 3-inch 
scale was adopte~ as it is the accepted scale for position maps, &nd is 
the largest scale on w"bich the city and usual Brigade training area 
could be included,. without makina the map too large to print in one sheet. 

. . 0 ' • 

Owing. to the non-arrival of the F {8) camera tho photography was 
carried out with the ordinary type of L.B." camera. A detachment of 
two D.H. 9.A machines from No. 27 Squadron R.A.F., Risalpur;.pro
ceeded to Multiin for the work. All plates were developed and 1 prlnt of 
each handed over to the Officer in charge, No. 18 Party, before the detach
ment left. The country was quite level and open and therefore suitable 
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for air survey. The camera ueed was fitted with an 8-inch lens and was 
llown at n height of about 9,600 feet above ground level giving a scale 
of about 4·4 inches to the mile. 

A one·inch map was given to the R.A.F. on which the position of 
each "key strip " and "cross strip" required was marked. On receipt of 
a batch of prints the position of el\ch was located and marked up on an 
index map. on the l-inch scale and the R.A.F. was informed exactly 
what ground they had covered and how any gaps were to be ·filled, etc. 
The prints were then fAstened down by strips, on pieces of elastic, and n 
rough mosaic made by fitting these together and pasting down on to 
Bristol board. No attempt was made at control beyond obtaining the . 
best fit between strips. This mosaic was then cut into pieces and given 
to surveyors to take out on the ground in order to fill in names and 
relative heights and to interpret any obscure detail. · 

Control was obtained as follows. Three "key strips" were prepared 
from· photographs taken in an east and west direction across the top, 
middle and bottom of the area, the remainder of the area was then cover
ed by a "cross strip" taken in a north and south direction. The photo~ 
graphs of "_key strips" were each mounted separately on the left hand 
pages of an "album"' made from an ordinary exercise book with slits cut 
in the pages to receive the pho~ographs. These albums were then taken 
out on the ground and fixed points were identified in the area. of eo.ch 
photograph; the particulars of each fixed point, which was only designat~ 
ed by a. number on the photograph, were written on the opposite page. 
Rectangnlation had just been carried out over nearly the whole area, 
ao there was no difficulty in obtaining fixed points. When the corner 
stone of the rectengulo.tion could not be identified in the photograph, 
some point appearing on it was chained to from adjoining rectangulation 
pillars and its position fixed by plottfug by distances. ' 

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

84. Su;rvey i-n Ckittagong Di.8trict.-Tbis survey which c<!vers 
an area of upwards of 1,500 square miles in sheets 79 M, N and 0, 
and 84 A, B and C is being carried out for the Settlement Officer of 
Chittagong, to provide maps on a 4-inch scale of hitherto ®mapped 
areas. 

The country consists of tiat cultivated and thickly-populated plains 
covered with paddy fields only o. few feet above sea-level, interspereed 
with irregular ranges of bills rising to ;. couple of thousand feet. These 
hills are covered with such dense jungle that it is in places very difficult 
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to distinguish the eoUl'888 of streams. A certain amount of errors are 
inevitable in the mapping of hilly country from vertical photographs but 
these have been reduced as far as poBBible by the resection method 
referred to below. 

The photography was carried out by the Air Survey Company Ltd., 
at the end of the cold weather, and completed by the middle of April. 
The L.B. type of camera at present in use by the R.A.F. was used. 
The seale of photography is about 4-inches to the mile. 

Rough mosaics were constructed by the company and sent to the 
Settlement Officer, Chittagong who marked on them the positions of 
points fixed by traverse. These mosaics were then forwarded to 
this party, together with plote of the traverse data on a 4-inch seale. 

The instructions for mapping received from the Settlement Officer, 
Chittagong were "to show all roads, streams and the form lines of· 
the hills, boundaries of cultivation and sufficient detail outside the 
margin of the forest, such as tanks, paths, village sites as would enable' 
a man to identify his position on the forest boundary by reference to 
outside deta.il." 

After. one or two experiments the following procedure bas been 
adopted:-

( a) Strips of photographs are plotted by the "Arundel" or 
resection method and the detail required is traced on to 
celluloid. 

(b) These strips a.re then scaled by the use of photography 
and an enlarging lantern. 

(o) The traverse data is traced from the plot on a sheet of 
celluloid and the scaled strips are traced on this, any small 
adjustments between the edges of strips being made. 

(d) Overlapping photographs are now examined through a 
stereoscope ~nd form lines are drawn on the printe. These 
prints are then placed under the celluloid, their positions 
adjusted by the outline and the form lines are traced. 

(e) The map is transferred from the celluloid to a fair sheet. 

Considerable difficulty and inaccuracy has been caused by the 
longitudinal overlap in many sirips being too small. Where this 
overlap falls below 50% the resection method of plotting mentioned 
above cannot be carried out, and this meth(ld appears to be the only 
one which overcomes the inaccuracies arising from differences in the 
hei~ht of ground covered by a strip of photographs. With tile exeap-
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tion l>f· this defect the standard of photography· has been extrem_ely 
high imd is in~mparably better than ·tha:t carried out by service 
machines, a. special feature being the extreme clearness of the prints 
provided. 

At the time qf writing orily forty &quare miles have been mapped, 
and the· work baa not yet progressed aullieiently to enable· a true 
estimate of its accuracy or cost· to be formed. These subjects will be 
dealt with in next year's report. · 

65• Special B11/1"116Y8 /0'1' ezperi.mentat pvtrposes.-A cadastral 
map on "the 16-inch scale of 4 square Pliles in Bengal Sheet No. 79 N· 
was compiled from a rectified mosaic on the. same scale from photographs 
tuken by the Air Survey Company Ltd., this compilation was submitted 
to No. 1 Drawing Office, ~alcutta for fair-mapping. 

66, MiscellaneO'US.-A tactical exercise in which Captain G. F. 
Heaney, R.E., and two survjlyors of this party took part was carried out 
in conjunction with the Artillery Surv~y Section in October 1926 in the 
vicinity of Abbottilbad. For further details see the reji'ort by the Officer 
Commanding "A" Survey Company at p. 38. . · 

67, Repoduction.-During" the field season a small reproduction 
section was added to the party. It is equipped with a portable hand
press (Lieut. Chase's pattern), which can. take plates up· to 13" by lll", 
and with apparatus for preparing zinc plates by tb,e Vandyke proeess. 
Various maps and diagrams were reproduced on pay111ent for Military 
authorities, and the section was also of use in printing forms foj! depart
mental use. Details of work done will be found ip the ~ap Publication 
Report. · 

It is hoped that the section will )!e enlarged so as to be capable of 
fanning the Vandyke Reproducing SQ1ltion of No, 1 Survey Company 
on mobilization, . 

68. New Tmt.-uments received.-One Stereoscope and counter 
plotter by Hilger was received during recess n~<l will be reported on in 
next year's report. · 

No, 23 Party, 

Officer in charge.-Mr, H. B. Sirnoua. 

69. Gmeml.-The party was employed on behalf of the Punjab 
Government in traversing, subdividing to 25 and l 00 acre rectangles 
and surveying an area in sheets No. 39 M, N, 0 and 44 A and Jl 
oomJilanded b;r the HaveU lrri~ation.Project, 
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The Traverse camp with headqu!U'ters at Khilnewiil opened 011 

the 1st of Septel!lber 1926 to .enable the traversing and a sufficient 
number of 2,400 acre rect-angles, which form tho basis pf futthe.- sub· 
divisio11, to ~ r;ompleted before the rest Qf ihe parly tool< the field iu 
November 1926. The :Rectangulntion ~nmps were moved put as soo11 
as main .-eot ... ngles were really fo.- subdivision, The Topographical 
section was . e111ployed on tlle redueti!ln of boundaries till the 'IUd of 
Pecember when 11 sufficient are11 had been subdivided to ·provide worl> for 
the 10 surv~yors. 

The headqu~rs for tho field was locate<! at Multii11 Blld was l!loved 
to Karachi for the recess. 

70. }'er8()'11.1lel.~The strength of the party w~s considerably 
increased owing to the large program10e. The field strength of the p11rty 
·nuiDbered six Class II offieere, three Upper Subordinllte Offieen and 1511 
Lower Subordinate Officers (l!lost of the latter being ou the pu.r•l11 
temp<>rary list) and were distributed as under;-

Mr. 0. N. Pushong (Class II) with 20 il"averaers lUld 10 COI!lpnters 
travel'Sed pd computed in the field the whole area eovend 
by the project and embedded the comer stones of th.e main 
2,400 !lOre rectangles. Mr. P11sho11g having eompleted his 
programm~ by th~ JPidclle of . JlUluary 11127 was trlUllferred 
"l'rith aU his !l8111P to No. 24 J'llfty. 

Mr. Jiya Lv.l Sahgal (Class II) assisted by Mr. J. P. '\'"astav 
(U.S. S.) and 35 reotangulators subdivided the southsm half 
of the country to the east of the Cheniib Biver. 

Mr. Abdul Karim (Class II) with 86 rectangulators subdivided 
into 25 and 100 acre rectangles the area to the west of ~he 
Cheniib Biver . 

.Mr. Duni Chand Purl (Claes II) with 10 surveyors completed the 
topographical survey of a portion of the country on the 
west bank of the Cheniib River. 

Mr. Mohammad Najamuddin (Class II) with Mr. Abdul Majid 
(U. S. S.) as assistant and 85 rectangulo.tors subdivided to 
25 and 100 acre rectangles the northern half of the area on 
the east bank of the Cheniib River. 

Mr. Latif Khan (U. S. S.) with 5 draftsmen was employed 
throughout the field season on the reduction of boundaries 
from village musavis. 

71. .A.-ea w:MJeyed.~A total area of 2,!!95·9 square miles was 
reotangulat~ Qf w)lich 837·4 square miles was subdivided into 25 aere 
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blocks and the remainder, 1,458·5 'square miles, into 100 acre blocks. 
2,557·2 linear miles of traverse was run and 585 square miles of original 
survey COmpleted on Scale 4 inches = 1 mile; 

The country comprises cultivatd plains watered by inundation canals 
and desert tlouotry with acrub jungle which in parte was exceedingly 
heavy, necessitating a considerable amount of elearing. 

72. Traversin,g.-The traverse covered the whole area and was 
controlled by connection, on the left bank, to intersected pointe of the 
Sutlej Series and G. T. Traverse Stations, and on the right bank to 
Miihlwiila T. S. of the Great Indus Series and certain minor stations of 
the Sind-Siigar Series. 

73. Ruta-ngulation.-The positions of the -comers of the main 
2,400 acre rectangles were computed from the traverse and marked. by 
stones embedded by the traverse camp. These 21400 acre rectangles were 
later subdivided to 25 and 100 acre blocks, according to the require mente, 
by the rectangulation camps. 

7 4. Topographical surveys.-Mr. Duni Chand Puri was in charge 
of the plane-tabling which was carried out on the scale of 4 inches= 
1 mile. · 

7 5. Recess duties.-Mr. Duni Chand Puri . was in charge of a 
drawing section of 12 draftsmen employed on completing the field 
sections, preparing the spot height and contour charta and reducing the 
boundaries of village musavis for the next field season. · 

No. 24 Party, -I Major H. E. Roo1ne, U.C., R.E., fi.om 1·10-26'to 19-a-27 
OjJiur ia cha~.- and from !!~Si. -· 

, '.Mr, 0. N, Puabong, from 20-5·2i to21~2i. 

76. General.-In 1926, the Bombay Government requested the 
Survey of India to submit proposals for carrying out a- rectangular 
survey over the area of Sind commanded by the Lloyd Barrage Project. 
As a result, No. 24 Party was formed on 1st October 1926, to demarcate 
an area of approximately 12,000 square miles into rectangles of 6,1, acres 
in size, the whole project to be completed in 4 years. The field head
quarters of the Party opened at Hyderiibid (Sind) on 15th October 
1926, and, on conclusion of the field work early in April the head
quarters moved to Karachi. 

77. , PerBonnel.-The field sirength of the Pa~ty numbered_2 Class 
II otlicers, 1 Upper. Subordinate Service Officer, and about 57 Lower 
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Subordinate Officers, most of whom are borne. on the purely t~mtpomry 
establishment. .Under Mr. 0. N. Pushong (Class II), on completion of 
his work early in January 1927 in No. 23 Party on the Haveli 
Irrigation Project, were 19 traversers, while the balance of the traversers 
was under Mr. Amrit Ram ( U. S. S.) assisted, for one month only, by 
Mr. T. M. C. Alexander (Class II). 

'78. .Area·· rectangv.lated..-lt was decided . that th~ area of a 
main rectangle, on which further subdivision .is based, should be 4 
square miles. The co-ordinates of the comers of these rectangles 
were computed, and their positions on the ground determined by 
3,688 linear miles of traversing and marked by stones. 'fhese cor
ners were demarcated over an area of 3,590 square miles in. the 
Lirkina md Nawibshiih districts. The next operation, known as 
exterior rectangulation, consists in sub-dividing the exterior sides of 
these main rectangles. and this was completed over an area of 1,294 
square miles. 

The work was controlled by connection to the intersected points 
md certain stations of the triangulation carried out in 1898 md following 
years. Many of these stations and practically all of the village trijunc
tions, which were traversed about the same time, have entirely disappear
ed, no measures for their maintenance having been adopted by the local 
authorities. The majority of the identified points were large tombs, 
·which have been preserved by villagers from religions and sentimental 
motives, thereby forming excellent permanent marks. 

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

'79. · MiscellaneotJ.B.-At conferenees held at Kariichi in April 1927, 
it was decided to modify tbe original proposals and to restrict the scope 
of the present project to sub-rectangles of 320 acres in size, in order to 
economise the number of stones laid down, many of which, it is anti
eijlated, will not be used for some years, when they may have die
appeared. 

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

SO. Recess d.uties.-Mr. Amrit Ram was in charge of the computing 
section of 9 men during recess, completing and binding the computations 
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of the field seuson; preparing maps and charts tequired by the Ohlet 
Engineer, Lloyd Barrage and Canals Construction, etc., and computing 
data in advance for next 6eld season. 

Settlement Surtet Detachment; 
Ojicer in cl1argc.-Ra.i Sahib Maya Daa Puri, (Class I~) •. 

81. General.-The detachment continued the wor~ o.f traverse, 
triangulation, and boundary survey in· continuati!)n of last y~r's 

programme in district Peshawar (tahsils Peshawar and Nowshera) in 
degree sheets 3R N and 0, and 43 C for the Settlement Officer Peshawar, 
The field headquarters were at Campbellpore and the detachment recessed 
at Murree. 

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

Mr. Muhammad Husain (U. S. -8. ), Camp (1-), with 11 traversers, • 
Mr. Dalip Singh Gandhi (U.S. S.), Camp {~);.12 traversers. 
First class Surveyor· Muhammad Ayub ·Khan, Camp (8)1 2 

.surveyors. This officer also carried out plane-tabling himself. 
Mr. Moha.bat Lal Kohli (U. S. S.), Blid 43 lower subordinates were 

employed on plotting, computations, area extraction,.reduoti0n 
of mv.savia, e•e. 

Camps (1) and (~) traversed and tria.ngulated in the PeshAwar 
talu!il. Oamp . ( 3) carri.ed out village boundary survey in the 
N owsheta hills. 

At the cloee of field operations in April, due to reduction of the 
programme; Mr. Muhammad Husain was transferred to Geodetic Branch 
Dehrll Dan, 20 pwrely temporary men were discharged, 3 transferred 
to other units, and 11 sent on departmental leave. 

83. Tria11.fJU.lation a'Tid · Traversi-ng.--422 square lliiles . of the 
Peshawar taMil and 4 square miles of Nowshera riverain -area were 
traversed and triangulated, a narrow strip of 33 square miles along the 
Afrldi border in the Peshawar· tahsz'l was left till next season due to 
political re~sons. Village boundaries were surveyed in 149 squate. miles 
of the Nowshera hills on the scale 12 inches=1 mile. 

The hilly pottions of the PeshAwar ta/Ulil covering an area of 83 
square miles (sheet 38 0), were first supplemented with points fixed by 
minor triangulation and then traversed as usual. No· heights. were 
obsetved as they wete liot tequired by the settlement authorities, In 839 
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square miles of the flat area main circuits were run along main roads and 
sub-cirenits along village boundaries and in the interior of villages, pl'Qvid
ing about 20 stations per square mile. In villages close to Peshii.war city 
points were fixed about two chains apart on account of the area being 
much closed in by gardens. The work was connected with 11 triangulated 
stations. 

The .Peshii.war tahsil was generally :flat, fertile and well irrigated. 
Tbe southern and western areas were hilly and intersected by ravines. 
The Nowshera hills were barren with scattered patches of cultivation. 

84, Plotting, Computing, etc :- . 

·(a) Red'Uction of musa'llis.-
Early in the season Mr. M:ohabat Lal Kohli, and M:unshi Ruldu 

. Khan, second-class draftsman, with 4 others were 
employed on the reduction of 24-inch scale musa'llis 
(tahsils Chii.rsndda, M:ardan, Swiibi) by pentagraph to 
scale 4 inches = 1 mile for the use of the Settlement 
Officer, Peshiiwnr, and to seale 1! inch= 1 mile for the 
Officer Commanding, "A" Company for compiling .the 
latest frontier boundary on one-inch sheets. 

(b) A Tea e:~:t'l'action.-
During October and N~vember 1926 first-class traverser 

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

(c) Plotting.-

In the middle of November the replotting of the Nowshera 
tahsil on superior musav·is was taken up on the scale 24 
inches to a mile at the special request of the Settlement 
Officer Peshawar. The area comprised 7-()2 square miles 
including 164 villages. l'wo sections-one under Jrlr. 
M:ohabat La! Kohli, and the other under Babu Lorind 
Chand-were formed with 11 draftsmen in each section • 

. This work was completed by the end of January 1927. 

On the completion of the N owshera replotting the plotting 
of the Peshiiwar tahsil on 24 inch scale, an area of 422 . 
square miles including 277 villages, was commenced by 
Mr. M:ohabat Lai Kohli's section, and continnen nuring 
the rest of the field season; the other section was dis
banded. 
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(d) Oomputa.tiOM.-
First-class computer Joti Sarup supervised the computations 

with the help of 16 eomputers and proved all the current 
season's work during the field season. Besides the 
normal work, the conversion of rectangular co-ordinates 
into spherical values of the permanent points was started. 

· 85. Miscella.-neO"UB.-Duplieate traces for the Settlement Officer 
Peshawar were made of four-inch Indus congregated maps from Attock 
bridge to .the end of Peshii.war-Hazira district boundary, showing river 
detail and boundaries as prepared during the last and present settle· 
menta; traces were prepared in duplicate of the four-inch reduction~ of 
the frontier boundary (ta.hsils C"irBadda, Mardii.n, and Swabi) with com· 
piled detail nnd village boundaries from the four-inch patwaris' indexes, 
and of the quarter-inch index maps of the Swabi, N owshera and Peshii.war 
ta.hsils showing asseosment circlse and necessary detail. 

86. Recess duties.-During recess the 24-inch plotting and drawing 
of quarter-inch triangulation and traverse charts were done by. Mr. Moha
bat La.l Kohli with 9 draftsmen. 

· The area extraction of 84 villages, containing 80 square miles of the 
Swii.bi tahsil was carried by Mr. Dalip Singh Gandhi with 7 computers. 

The computation section consisting of 14 men wao looked after by 
the Officer in charge with the help of two senior computers. The 
rectangular eo-ordinatse of all the pa.lcka pointo laid out in the whole of 
the Peehiwar and Psehii.war districts during the last four seasons,. number 
ing over 3,000 were converted into spherical values; the computation 
records of all the work done during the currant season were completed. 

Several villages of the Dera Ismail Khii.n district were compiled on 
the seale 4 inches = 1 mile and their areas extracted with a view to com
paring the same with thoee worked out at the laot settlement, in order to 
aocertain the standard of accuracy of the exioting settlement mapo and 
whether they were fit to be utilized in the coming settlement. 

87, In September 1927 a surveyor wao deputed to survey an area 
ot 27,200 square yardo on the ocale of 1 inch=20 feet with contours at 
an int~rval of 5 feet, in Sanawar near Kosauli Hill, for the Garrison 
Engineer, Simla Hilla. The Survey wao done under the supervision of 
the Garrison Engineer and the total cost wao met by him. 
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88, Snmmary.-The units adininistered by the Central Circle 
~ere Nos. 1, 5 and 22 Parties, Jhinsi and Bhopal Survey Detachments 
and No. 3 ;Drawing Office. 
'' · The Bhopal Survey Detachment was transferred from the adminis· 
trl.;tive control of the Director, Geodetic Branch to that of Director 
Central Circle on 1st April 1927. 

··. . The officer in charge of No. 5 Party in addition to his normal duties, 
continued to act a_s Assistant Director of Surveys, Central Provinces, · 
'a11-dadministered the revenue, town and other surveys of that Province. 

89, Training.-At the commencement of the year 22 pupils and 
2 soldier-surveyors were under training. Of these pupils 6 · were 
promoted to the unclassified list and the remainder are 'making satis· 
'factory progress. The two soldier-surveyors completed their first period 
of training in April and have been recommended for a second period 
Qf training. 

Two soldier-surveyors under training were transferred to the 
Central Circle· from the Frontier Circle in May 1927. 

,· 

90. TM ji.eld wO'I"k of parties and detachment was as follows:
No 1 Party.-Topography on the scales of 2 inches and 1 inch= 1 

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

No. 5 PI1/T'ty.-Topography on scale 1 inch= 1 mile in sheet 55 P. 
No. fJ11 PI1/T'ty.-Traverse and compilation of settlement nlus4vi8 

in Lyallpur, Montgomery and Sekhiipura districts. Demar
cation oi 11 part of the boundary between Dera Ghiizi Khan 
district and Bahiwalpur State. Eight-inch survey of a por
tion of the Upper Biri Doib Canal area. 

Jhii,nsi Survey Detackment.-Topography on scale 1 inch=~ 
mile in sheets 540 and P. 

No. 1 Party. 

91. General.-The party was transferred from the United 
ProVinces to· take up special topographical survey on the scale of 
2 inches = 1 mile for the Bihar and Orissa Government in Paliimau 
and :Riinchi districts in sheets 6411 and 73 A. At the same time the 
sheets in which this area falls were surveyed to margin on the scale 
of 1 Inch = 1 mile. 
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At the request of the United Provinces Government preliminary 
traverse of Benares City Municipal Area was carried out with a view 
to completing a detailed survey on a large scale of that City.· 

The field headquarters of the party were at Daltonganj, Paliimau 

district. 
92. Personnel.-Two Class II officers were added to the strength 

of the party, two U. S. S. officers were transferred and one joined. 
Owing to the difficult nature of the country to be surveyed, 8 pupil 
surveyors were transferred and seven more qualified surveyors joined, 
and 6 traversers and 4 computers joined for Benares City work. Two 
surveyors were transferred to transfrontier work. The field strength of 
the party numbered 5 Class II officers, 1 Upper Subordinate Service 
officer and 44 Lower Subordinates, distributed as under :-

Mr. A. M. Talati, L.C.E. (Class II), Camp (1), 10 surveyors. 
Major C. H. Tresham, V.D~ (Class II), Camp (18), 11 surveyors, 

increased Ia ter to 14 surveyors. 
Mr. H. T. Hughes, (Class II), Camp (3), 9 surveyors. 
Mr. R. N. Hastir, (U.S. S.), Camp (4), Mr. S. R .. Gupta, B.A. 

(Class II, under training), 6 traversers and 4 computers. 
Mr. M. N. A. Hashmi, (Class II) and Surveyor Sardar Khan 

(L. S. S.) were employed on triangulation. · 
93. Area,s BWMJeyed.-An area of 1,053 square miles was surveyed 

on the scale of 2 inches= 1 mile in sheets 64 M and 73 A in Palimau 
and Biinchi districts (Bihar and Orissa) ineluding an area of 239·6 square 
miles of Government forest; an area of 693 square miles on the scale 
of 1 inch= 1' mile was surveyed in sheet No. 73 A, in Hazaribiigh, 
Paliimau and Rinchi districts and Surgujii State (C. P. ). An area of 2,186 
square miles was triangulated in advance in sheets 72 D and 73 A. 

94. Topographical 8'1J11"1Jeys.-
Camp (1) under Mr. A. M. Talati, L.C.E., surveyed 246·7 square 

miles on the scale of 2 inches = 1 mile in Paliimau district and~7·6 
square miles on the seale 1 inch = 1 mile in Haziiribagh, Paliimau and 
Rilnchi districts. 

Camp (B) under Major C: H. Tresham, V.D., surveyed 527·1 square 
miles on the scale of 2 inches = 1 mile and 181·4 square miles on the 
scale of 1 inch = 1 mile in Palii.ma u district. -

Camp (8) under Mr. H. T. Hughes, surveyed 279·2 square miles on 
the scale of 2 inches= I mile in Paliimau and Riinchi districts and 64 
square miles on the seale of 1 inch = 1 mile in Paliimau district and 
Surguji St11te (C. P.). 
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The country in the area surveyed on the two-inch ecale consists of 
irregular ranges of dense forest-clad hills, rising between 3,000 and 4,000 
feet above sea level. Open spaces are small and scattered, and com
munications, other than a few fair roads, are only jungle paths. Along 
the boundary between Palamau and Riinchi districts rise the ghats lead
ing up to the Chotii. Nii.gpur plateau. . These are steep and jungle-clad 
and impassable in many places. The work of the surveyors was con
siderably hampered by the presence of tigers, many of them man-eaters, 
which accounted for 12 of the local inhabitants during the period survey 
work was in progress. The country surveyed on the one-inch scale was 
·less billy and jungle-covered. 

95. Triangulation.-Triangulation was carried out in the south
eastern half of 73 A and one sheet of 73 D, in Haziribii.gh, Palii.mau and 
Rii.ncbi districts and a small area of Jashpur and Surgnjii. States. Con
nection was made to the Calcutta Longitudinal Series. 

96. · Special BWI"Veys.-Camp (4) under Mr. R. N. Hastir completed 
the traverse of Benares City Municipal Area ns a preliminary to taking 
up a detail survey of the City. 226 linear miles of traverse were carried 
out and 7,016 stations were fixed. The work was very difficult and 
arduous owing to the vast ·crowds, chiefly pilgrims, who blocked the 
streets and lanes. 'rraversers were compelled in certain localities to 
work at night. Traverses were run through every lane and principal 
bye-lane. Tht:ough the good work of the police, under the orders of the 
District Magistrate, and the tact of the officer in charge, the work wa.a 
completed without any.dispute or difficulty arising. 

At the request of the Deputy Commissioner, Fyzii.bid (U. P.), 
Mr. H. T. Hughes demarcated a disputed boundary between 9 revenue 
plots in village Barets in the Suburbs of Ajodhyii City. 

97. &C688 dutiu.-The fair mapping on the two-inch and one
and-a-half-inch scales of the field work was divided into three sections 
under Mr. A. M. Talati, Major C. H. Tresham and Jllr. H. T. Hughes 
respectively and was all completed during the year. 

The two-inch mapping was drawn for pnblico.tior;t in black and 
brown only. 

Mr. M. N. A. Hashmi and Sm·veyor Sardar Khan carried out the 
computation of their own triangulation. 

Mr. R. N. Hastir was in charge of the computations of the Benares 
City traverse. 

No.5 Party. 

{
llr. P. A. T. Kenny, O.B.E., from 1-10-26 to 3·12·26 llDd from 21-8·2i. 

Oificer in Cha1ogf.- . 
li&JOr J.D. Campbell, D.S.O., B. E., from '-12·26 to 26-3·27. 

98. Ge'll<lNl.-This party continued enrveys on the scale of 1 inch 
= 1 mile in the Central Provinces in sheets 55 P and 64 C. The field 
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headquarters were again situated at Nagpur in order to keep in touch 
with the Settlement Commissioner, Central Provinces, the officer in 
charge of the party being also Assistant Director of Surveys, Central 
Provinces. 

99. Personnel.-The field strength ol the party numbered 1 Class 
II, 3 Upper Subordinate Service officers and about 20 Lower Subordi
nates distributed as under:-

Mr. J. H. Johnson (Class II), Cannp (1), 10 surveyors. 
Mr. Shadi Lsi Dube (U.S. S.), Camp(~). 3 surveyors e.nd 3 pupils. 
Mr. Nur Mube.mm•d (U.S. S.), Cannp (S), 1 surveyor e.nd 3 pupils. 
Mr. J. R. Chibbar(U. S. S.) e.nd traverser Raghubir Pl'!'B8d (L.S. S.) 

were employed on triangulation. 

100 • .dreasBWI'Veyed.-Anareaof 3,066 square miles was surveyed 
on the scale of 1 inch ~ l mile in 55 P in the Nigpnr, Chinda and 
Wardhi dismcts; of this 2,165 square miles was original e.nd 901 square 
miles supplementary survey, the latter being g!)vernment forest, for 
which 4 inches = 1 mile maps exist. An area of 2,220 square miles 
was triangulated in advance in 64 C for surveys in 1927-28. 

101. Topographical swrveys.-
Cannp (1) under Mr. J. H. Johnson with headquarters at Chanda, 

. surveyed 1,67 4 square miles on the scale of 1 inch = 1 mile in Chanda 
district. 

Camp (~) under Mr. Shadi Lal Dube, with headquarters at Umrer, 
.surveyed 834 square miles on the scale of 1 inch = 1 mile in the Nagpur 
and Chanda districts. . 

Oannp (S) under Mr. Nur Muhammad, with headquarters at Kora, 
surveyed 5511 square miles on the scale of 1 inch = 1 mile in the Wardhi 
and Chanda districts. 

The conn~ surveyed, with the exception .of a small open area in. 
the north, is very heavily wooded, with large expanses of Government 
and malgu.zari forests, which necessitated the use of rope chains. 
Reductions of the 4 inch = 1 mile Forest Survey maps were found 
to be very accurate and only needed verification of detail on the ground. 
Fores~ boundaries were however in parts considerably affected by the 
creation of large reservoirs for irrigation canals, particularly in the case 
of the Asola Tank about 10 square miles in area. The climate on the 
whole was temperate, no extremes of cold or heat, except during the 
latter half of March, being experienced. 
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102. T'l'iangu.lation.-An area of 2,220 square miles was triaugu
ated by Mr. J. R. Chibbar and traverser Raghubir Prasad in 6! C in the 
Biiliighat, Bhandiira and Drug districts and the Chulkhadiin, Kawardhii, 
Khairigarb and Nindgaon Feudatory States. Progress was much delayed 
by dense forest, grass fires, haze and refractory menials and the triangula
tion was not completed till after the party had left for recess quarters. 

103. Recess duties.-Mr. J. H. Johnson was placed in charge of 
the fair-mapping of the party, and was assisted by Mr. Shadi Lu.l Dube. 

The services of Mr. F. B. Kitchen were later lent to the party by 
No. 3 Drawing Office to take over part of the fair mapping. Mr. Nur 
Muhammad, Mr. J. R. Chibbar and traverser Raghubir Prasad were 
responsible for the computations of the triangulation. 

104. MisceUamous.-Owing to the very unhealthy nature of the 
country, cultivable areas had decreased in many lo~alities, but au effort 
is now being made by the Local Government to colonise it by the 
creation of large reservoirs. 

No. 22 (Riverain) Party. 
Offwer in 0Mrge,-3(r, Dhani Ba.m Verma, R.S. 

105. Genera.!.-This party works chiefly for the Punjab Govern
ment but undertakes special surveys for other Government Departments 
and Municipalities who pay for the work. The party's programme for 
the year consisted in (i), traversing the riverain estates along the Ravi 
river and laying down base-lines in sheets 44/B, E and F and plotting 
Jlnd compiling settlement .. ~tLBa'llis for cadastral surveys by the Settlement 
Department of the Punjab Government; (ii), demarcation of a part of 
the Punjab-Bahiiwalpur boundary, in dispute, .lying in sheet 39 L, for 
the Punjab Government and Bahiiwalpur Durbar; (iii), Upper Biiri Doiib 
Canal Survey on scale 8 inches = 1 mile in the Punjab and Kashmir State, 
in sheet 43 P, for the Irrigation Department of the Punjab Government. 

The headquarters of the party remained at Lahore throughout the 
year as usual. . 

106~ Personml.-Owing to the curtailment of the riverain pro· 
gramme the strength of the party was considerably redueed. The party 
consisted of 2 Upper Subordinates and about 65 Lower Subordinate 
officers distributed as under:-

Mr. Jamna Prasad, R.S. (U. S. S.), Oa.mp (1), 12 traversers. 
Babu Bods Ram (L. S. S. ), Ca.'f111' (S), 13 traversers. 
Bah~ Harnam Singh (L. S. S.), Camf> (9), 2 traversers and 

4 surveyors. 
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Mr. Badlu Ram (U. S. S.) .and Babu Jnlaluddin (L. S. S.), with 
16 computers and 15 draftsmen under them respectively, 
supervised the computing and plotting sections at head
quarters. 

During the year 2 traversers nnJ 4 surveyors were transferred and 
3 traversers were discharged. 

107, Areas suirveyed.-( a) 14·1 square miles of original survey were 
completed ou scale 8 inches = 1 mile of the Upper Bari Doab Canal. 
Head-works in Kashmir State and Gurdiispur district and Chakki Khad 
Diversion Works in Gurdii.spur and Kii.ngra. districts in aheet 43 P. 

(b). The area covered by minor traverse for riverain surveys 
in Lya.llpur and Montgomery districts in sheets 44/B, E and F was 
250 square miles. 

(c). The area covered by main and minor traverses to form basis. 
for the Upper Biiri Doiib Canal Survey on scale 8 inches = 1 mile in 
sheet 43 P was 15·6 square miles. 

108. Plotting Section.-During the field season the plotting section 
under Babu Jalaluddin plotted traverse chandas on mu.savis and compiled 
boundary muaavis for cadastral surveys by the Settlement Department. 
The section also prepared four-inch compilation sheets of the riverain area 
traversed. 

109. ·computing Section.-During the field season the section under 
Mr. Badlu Ram was etnployed on traverse computations appertaining to 
the work of the season. The computations were done paTi passu and 
the rectangular co-ordinates of the traverse stations were gradually sup- · 
plied to the plotting section for plotting musav·is. 

110. Riverain suTVeys.-Camps (1) & (!I) carried out miuor tra
versing of the riverain estates along the Uiivi river in Lyallpur and 
Montgomery districts for cadastral surveys by the Settlement Depart
ment. This was based on main circuits run in previous seasons. Village 
boundaries were traversed· and the areas within them were covered 
with a traverse network to provide points to facilitate internal measure
ment by the patwaTi. 

The kiliibandi boundaries of the villages brought under the kila
bandi system in Montgomery district were specially surveyed by theo
dolite traverse, offsets by optical square. 

Base-lines. were laid out about 1 mile apart beyond the flood line on 
both sides of the Riivi river in Lyall pur, Montgomery and Shekhiipura 
4istricts and demarcated with permanent mark-stones to serve as bases 
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for future survey and demarcation of boundaries and fields in the bed of 
the river. 

24-inch mU8iivia of the kiliibwndi villages were reduced by penta
graph to the ecale 4 inches = 1 mile for compilation of kildbandi 
boundaries. 

All the traverse stations marked during the field season were plotted 
on four-inch sheets. 

The country covered by traverse operations was for the most part 
, densely wooded and involved heavy line-clearing. There was· scarcity 
·. of labour in the Indus and Rivi riverain tracts and much of this work 

had to be done by khalasis. 

Plotted and boundary mwiivia (settlement mapping sheets) of 
kishtwii'f' and kiliibandi villages on the scale of 1/2640 and traces of four· 
inch plot sheets were supplied to the Officer in charge, Remapping and 
Revision of Records of Rights of the Rivi Riverain Area, Montgomery. 

· 111. Punjab-Ba/1/iwalpwr Bounda'f"Y demarcation.-(by Camp B). 
This was undertaken for the Punjab Government and Bahiwalpur 
Durbiir. It consisted of the demarcation of the boundary between 
ma'UZ<is Kacha Drigh (Dera. Ghiizi Khiin district) and Bet ·Wiighwar 
(Muzaft'arga.rh district) on one side and mauZiiS Mehrin Samuka and 
Phoriin .(Bahiiwalpur State) on the other side, at the junction of the 
Indus and Panjnad rivers in sheet 39 L. 

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

In the course of demarcation 5 boundary marks were destroyed by 
a revenue official of Bahiiwalpur State. They h&d to be relaid. 

The length of the boundary demarcated was 7·5 linear miles. 
Boundary plots were prepared on musiivia on 24-inch scale and supplied 
to the Deputy Commissioner, Dera Ghizi Khiin. 

112. Uppe't' Bii'l'i Doiib Canal BWI'Vey.-This was undertaken for 
the Executive Engineer, Mi!.dhopur Division, Upper Biiri Doilb Canal It 
consisted of a plane-table survey on the eight-inch scale of the Rilvi river 
with the Canal Head-works in Gurdiispur district and Kashmir State, 
of the Chakki Kh<1d with its Diversion Works in Gurdiispur and Kiingra 
districts, and of a narrow strip of populated and cultivated country 
along their banks in sheet 43 P. 

Main and minor traverses were carried out to provide points for the 
pla.ne-tablers. The traverse was computed pa'l'i pastm at the party head· 
quarters. 
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.. Connection was made with one principal station and one minor 
station of the North West Himilaya Series and with base-lines -laid ont 
in season 1915-16 . 

. . The provincial boundary lying in the bed of the Ravi river and a 
district boundary on the Chakki Khad were compiled on scale 8 inches 
= 1 mile from the settlement lnust'Lvia of the area surveyed and incorpo· 
rated in the plane-table sections. 

Names and other infonn,.tion of Irrigation interest, supplied by the 
Ex:ecuti1(e Engineer, were typed on the original plane-table sections in 
office. The typed plane-table sections were sent in for reproduction in 
blue by photozincography. ·He was supplied with 8 sets of' blue prints 
of the plane-table· sections for annua.l revisionary survey and 2 sets 
coloured by hand for reference. 

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

The entire cost of the work.was debited to the Irrigation Department . 
. 113. ReceBB duties.-( a) The compiling und plotting section under 

Babu Jalaluddin compiled settlement musavia in advance of the next 
season's work and prepared rough field traverse charts for the use of 
traversers in the next field season. · 

(b) The computing section, under Mr. Badlu Ram till ths end of 
April, 'and subsequently under Mr. Jamna Prasad, R.S., completed all 
traverse computation.• of the year's work. 

(c) The traverse chart section under Mr. Jamna Prasad, R.S., 
prepared manuscript traverse charts for degree sheets 38/0 and P; 
43/C, D, G, H and P, 52/D and 53/F. 

(d) Babu Harnam Singh was in charge of the fair mapping ·of 
Muttra Nazfi), Land . survey on 64-inch scale and the Punjab:--U.P. 
boundary survey on the scale of 4 inches = 1 mile of the last year. 
2 large sheets of the former and 4 large sheets of the latter were fair 
drawn for reproduction by the Vandyke process. The other 4 sheets of 
the latter. will remain incomplete; pending the completion of demarcation 
of two sections of the inter-pro~ncial boundary falling in them, regard
ing which orders of the Local Government are awaited. 

Jbansi Survey Detachment. 
0
,.,_. 0 , {~lr. P. A. T. Kenny, O.B.E., from 7-12-!26to 16.3-27. 
'JI"'-""' •• qa~.-

?ttr. J. C. C. Lears, from 1~10-26 to6.12-26.&nd from 17.3o2i. ' -

114. · Ge11.eral.-Thia detachment was employed on I inch,.,.,; 1 mile 
survey in sheets 54 0 and P, in the United Provinces and Central· India, 
with field headquarters at Nowgong, Central India. . ... : ::: 
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' 115. Personml.-The field strength ofthe detachment consisted of 
.'! Class II officers, 2 Upper Subordinate Service officers and 32 Lower 
Subordinate officers, distributed as under:-

Mr. J. C. C. Lears (Class II), Camp (1), 9 surveyors. 
Mr. 0. D. Jackson (Class II), Camp (:8), 9 surveyors and 1 pupil. 
Mr. Sajawal Khan (U. S. S.), Camp (3..4), ~surveyors and rpupil. 
Mr .. Jagannath (U. S. S.), Camp (3B), 6 surveyors and 2 pupils. 

116. .A'I'eCIB surwyed.-The detachment surveyed a total area of 
2,970 square miles on the scale of 1 inch= 1 mile, of which 1,078 square 
miles consisted of original survey in sheets ii+ 0 and P, mainly in the 
'Jhinsi and Hamirpur districts of the United Provinces, in Nowgong in 
the Bundelkhand Agency and in the Orchhii, Charkhiiri and Chho.tarpur 
States of Central India. The remainder consisted of 1,1!92 square milee 
of resurvey in the north half of sheet 54 P, covering parts of the ·States 
of Orchhi, Bijiwar, Cha•·khiiri and Chhatarpur of Central India. 

·A total area· of 538 square miles of supplementary triangulation was 
exeeuted in sheet 54 0. 

· 11 '1. Topographical 8Wr'IJeys.-
Cannp (1), under Mr. J. C. C. Lears, carried out original survey and 

resurvey in an area. of 961 square miles in sheet 54 P. Mr. Sajawal Khan 
was in charge of this Camp at the beginning of the field season and 
Ml\ Jagannath: at the end, for short periods, during which Mr. Lears 
held charge of the detachment. 

Camp (£), under Mr. 0. D. Jackson, completed 1,0!!1 square miles of 
resurvey in sheet 54 P. 

Camp (3) was in cho.rge of Mr. Jagannath when the field season 
commenced, but early in December thib Camp was subdivided into two 
sections, (3.4) and (3B). Mr. Sajawal Khan was placed in charge of the 
former which surveyed an area of 359 square miles of original survey in 
54 0, a.nd Camp (3B) under Mr. Jagannath completed 5ti9 square miles 
of original survey in sheets 54 0 o.nd P. 

Of the :12 surveyors in the detachment 16 had been temporarily 
transferred to it for training. Three of the remaining surveyors were 
employed as instructors for 2 months at the beginning of the field season, 
and three others joined the detachment in the middle of January from 
No. 22 Party, These special circumsto.oces account for the comparath·ely 
smaJl out·turn for the Selll!on. 

The tl.iangulation data for the north hill of 54 P was extracted from 
the chart of this degree sheet published in 1914. Difficulty was ex· 
perienced here with ull the intersected points, which were at varia.nce 
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with their plotted positions. A reference to the computation volumes 
showed that the values of these points had apparently not been com• 
puted, and it is surmised that their spherical values on the chart had 
been obtained roughly only, from paper measurements. · 

118. Triam.gulation.-Triangulation for supplementary pointe was 
carried out in eheet 54 0 by Mr. Jagannath, over an area of 538 square 
miles, covering parts of the districts of Jbii.nsi and Hamirpur of the U. P. 

119. Special swrveys.-In the Bii.ndii. and Jbii.nsi Forest Divisions 
of the Eastern Forest Circle, U. P., an area of 10 square miles of reserved 
forests was surveyed on the 1 inch = 1 mile scale during the season. 

120. Miscella.neous.-A place of great public importance and 
n.rchmological interest in the Chha.tarpur State is the ma.gnificient 
series of Brii.hminica.l and Jain temples known as the Khajriiho temples, 
named after the ancient town of Khajrii.ho near which they stand. 
Their construction has been assigned to dates between the 9th and 11th 
centuries. Built of . sandstone and gneiss, the carvings on· some are 
exquisite and exceedingly rich and cover every inch of available space. 
The epigraphica1 records contained in them are of great historical 
interest. There is an annual religious fair held at the temples during 
March, which is attended by pilgrims from all parte of India. 

121. ReCBBB dutiBB.-The fair-mapping of the field work was divided 
into two sections. Mr. 0. D. Jackson, with Mr. Sajawal Khan to assist 
him, was placed in charge of one, and Mr. Jagannath, assisted by 
surveyor Ram Saran was responsible for the· other. The mapping of 
all field work was completed during the year. 
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Vli.-SURVEY REPORTS, SOUTHERN CIRCLE. 

DIBEC'l'O.R:-Lt.-C'<>I. C. ll. Browno, C.U.G., D.S.O- R.F. 

122. Summary.-The units administered by the Southern Circle 
during the year were Nos. 6, 7 nod 8 Pnrties and No. 4 Drawing Office. 

123. T.-aining.-Twenty-one pupil surveyors were attached to 
No. 7 Party during the field season and 8 new pupils were entertained 
-in recess 1927. 

124. The field wo.-k of Parties was as follows:-
. No. 6 Pa.-ty.-Topography on the seale 1 inch = 1 mile in sheets 

56 I, M, N and 4 7 M. Revision of the three-inch map of 
Seennderabid and Boliirum; guide maps of the Ellora and 
Ajanta C11ves. 

No. 7 Pa.-ty.-Topography on the seale 1 inch= 1 mile in sheets 
57 A, E and F. Sixteen-inch special surveys of estates in 
sheet 48 0. 

No. 8 Pa.-ty.-Topography on the seale 1 inch= 1 mile in sheet 
· 58 E. Four-inch forest surveys in sheet 46 H and sixteen

inch surveys of est11tes in sheets 58 B and C. 

No.6 Party. 

. j Major R. S. W•uchope, O.B.E., l.A., from lJ..ll-26. 
Oifi«r '" cllArpe.-l,llr. E. A. Me7er toll-11-20. 

125. Generot.-The party carried out topographical surveys in 
the Central Provinces and Hyderiibiid State on the seale of 1 inch = 1 
mile and also demarcated areas of mineral concessions. The Staff of 
the Seeunderiibid Area and the Poona District asked for certain special 
compilations of maps to he done, which required r_evision of half-inch 
work on the seale of 1 inch = lmile. 

The field headquarters of the party were at Peddapalli till the lOth 
February 1927 when they had to be closed owing to scnrcity of water, 
which was abnormal this year; they were reopened at Secnnderibiid 
from the 13th February 1927. 

126. Pe•·sonnel.-The field strength of the party numbered 3 Class 
. II officers, 4 Upper Subordinate officers and 36 Lower Subordinate 
oi!lcers, distributed as under;-

Major R. S. Wauehope, O.B.E., I.A., Oamp (~), 5 surveyon. 
Mr. E. A. Meyer (Class ll), with uesistunce of llr. Muhammad 

Abdul Azim,·I.D.S.M. (U.S. S.), Owrnp (1), 9 surveyors. 
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Mr. E. N. Natesan, B.A. (Class Il), with assistance of Mr. J. A. 
Cabral (U. S. S ), Oamp (g), 1 U. S. S. officer and 9 
surveyors. 

Mr. C. P. E. Davenport (Class II), Oamp (3), 9 surveyofs, 
lll'7, AreaesuTVeyed.-This party completed an area of 3,839 equate 

·miles of original and 239 square miles of revision survey on th~ scale of 
1 inch = 1 mile in Chiinda district of the Central Provine<1s (sheet 56 M) 
and the Adiliibiid and Kalimnagar districts of Hyderibiid State (sheeta 
56 N and I). It .also carried out 1,007 · square miles of revision 
soi'Vey on the scale of 1 inch = 1 mile round Anrangibad (sheet 4i M) 
for the military authorities and 45 square miles of revision survey 
on the seale of 3 inches = 1 mile of the Secunderibiid and Boliirum 
military map. 

128. Topographicalswrveys.-Ccvmp (1), under Mr. E. A. Meyer, 
canied out 1 inch= 1 mile original survey in shee~ 5tiMJS.W. The 
adoption of this scale instead of the half-inch for the whole area is due 
to 'the. fact that U eon~ ·large areas of forests which will eventually 
be produced for H. E. H. the Nizam's Forest Department on the seale 
of 2 inches = 1 mile. It bas been found more satisfactory in such 
eireumstimees to survey the whole of the sheet on the larger scale 
than to have frequent changes of scalo from one-inch to half-inch. 

Camp (g), under Mr. E .. N. Natesan, B.A., carried out work in the 
south of· ChAnda of the same class and scale as that carried, out by Camp 
(1), including a certain amount of revision work reduced from the four-
inch. forest survey. . 

Owmp (3), .under Mr. C. P. E. Dave11port did similar wor\ w CaJDp 
No.. 2 in ihe Adilibiid district. · 

Camp (4.), directly under the Officer in ·eharg~ of the party, \lnder
took various items 'Viz., surveys for special guide maps of. :&UQra .IN\d 
Ajanta on the large seale of 1 inch = 250 feet (this. seal11 :)Vall c:lili>.liy 
adopted in order to coincide with the scale adopted by Jame• ~rgess 
in the surveys of the interior of the eaves}; revision stUVeJr it!J: t}le 
military authorities, and demarcation of boundaries fot mineral -
cessions by fixing pointa either by triangulation or resection, 

There was a certain amount of delay iD survey<>rs getting ootually 
to 1heir areas owing to difficulties iu communications 11nd the.lQDg wateh 
from Peddapslli, which was in some cases as much as si:a: dt>ya'jQl!.tll.~.· 

129.. .lltiscellanBOUB.-Nego.tiations are Qeiog c.>moi.e.d. · qut with 
H. E. H. the Nizam'& Government, nod are proceeding favourably, 11-ith 
regard w this party taking over certain tl-averse work f01r them. 
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In certain areas west of Asifabid many villages recorded on the 
old quarter-inch sheets have now been evacuated and on investigation 
it was found that this chiefly happened during the inftuenza epidemic of 
I9I8-21 when villages, of which the huts only consisted of grass and 
bamboo, were either wiped out or moved to other inhabited sites. In 
the country between Adilibiid and Rijlira in the time of the old Good 
kingdom of M!lnikgarh there mus$ have been quite a considerable 
population where now the country is very sparsely populated. There 
are many remains of old Jain buildings and fortified villages. Stone 
circle· burials, as found in many other parts of the state, were no\ 
located except· 15 miles north-west of Peddapalli where there is one 
lo.rge cemetery. 

· 130; Recess duties.-During recees Messrs Natssan, Davenport and 
and Muhd. Abdul Azim have been chiefly responsible for the fair mapping, 
and have been assisted by Messrs Cabral and Muthalina. 

Mr. Meyer was early transferred to No. 8 Party of which he took 
charge. 

It is expected that the fnir sheets \\ill be completed before the 
party takes the field. 

12 two-inch special forest maps for H. E. H. the Nizam's Govern• 
ment have been drawn in the party; 

. No. 7 Party. 

. t.\Jojor H. T. Morohead, D.S.O., R.E., to 8-11-26. 
Offieer in chtu·ge.- Mr. S. S. MoA"Fee Fielding from 9-11·26 to 30.3-27. 
. , 11 V. \V, Morton from 1-7·2i· · 

131. Gene .. al.-The party was employed on topographical surveys 
on ·the scale of I inch ~ I mile in Madras, Madras States, Hyderibftd 
and Mysore (sheets 57 A, E and F); also on special survey of tea one! 
coffee estates in Mysore, on the scale of 16 inches ~= 1 mile, in sheet 
48 0. The field headquarters of the party remained at Bangalore. 

132. Per•onnel.-The field strength of the party numbered 1 
Class II Officer, 4 Upper Subordinate Ser\'ice Officers, and 86 Lower 
Subordinatss distributed as under:- · 

Mr. V. W. Morton (Class II), (]amp (1), 7 surveyors and 5 pupile. 
Mr. K. G. Mandanna (U. S. S.), Camp (?!), I U. S. 8. office!.', 

5 surveyors and 4 pupils. · 
• ·- ·Mr. Abdul Ghafur (U. S. 8.), assisted by surveyor Ohulam Rasul 

Khan (Instructor), Oam.p (3), 12 pupils. : :'~:; 
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Three: surveyors were employed on the sixteen-inch surveys of tea 
and coffee estates and were directly under the super-vision of the 
Offieer in ·Charge . 

. During the field season one U. S. S. officer was transferred to 
No. II party, one surveyor to the Nepiil Survey Detachment and .one. 
surveyor to foreign service connected with the Turco-'lraq Boundary. 
Delimitation Commission. 

133. Areas swrveyed.-4,970 square miles of original survey on 
the scale of 1 inch = 1 mile were carried out in Anantapnr, Bellary 
and Kumool districts of Madras, Sandiir State of Madras States, 
Raichiir district of Hyderiibild State, and Chitaldrug and Tumkiir dis
tricts of Mysore State, in sheets ii7 A, E and F. Also 4,178 acres on the. 
sixteen-inch scale in Kadilr district of Mysore State in sheet No. 48 0. 

· 134. Topographical swrveys.-Camp {1), under Mr. V. W. Morton, 
surveyed 2,099 sq. miles on the scale of 1 inch = 1 mile in sheete 57 A 
and F.· 

Camp (11), under Mr. K. G. Manda.nna, surveyed 1,727 sq. miles on 
the scale of 1 inch = 1 mile in sheet 57 F. 

Camp (9), under Mr. Abdul Ghafur, surveyed 1,144 sq. miles on the 
scale of 1 inch = .1 mile in sheet 57 E. 

The country consisted chiefly of open undulating plains, with 
low rocky hills here and there. In the neighbourhood of Bellary and 
in Sandiir State the hills were higher and of more regular forniation 
but were generally destitute of trees. The surveyors experienced a 
good deal of difficulty, from scarcity of water especially during the 
hot weather. A partial famine was declared in parts of Bellary and 
Ana.ntapur districts owing to the failure of the previous monsoon. 

135. Special surveys.-An area of about 4,178 acres of tea and 
coffee estates was surveyed on the sixteen-inch scale in sheet. 48 0. 
This work was slow and laborious owing to the very steep and heavily 
woocled hills on which the estates lie. 

Points were fixed for the use of the 12th Brigade R. F. A. in the 
neighbourhood of Hoskote, a few miles out of Bangalore. 

136. MiscellaneOUB.-There were several places of archreological 
interest in the area under survey; many of the hills were crowned with 
ancient forts-some, as in Adoni, Bellary and Pavugada being in a 
remarkable state of preservation. Mention must also be made of the 
ruins of Ham pi, the site of the capital of the old kingdom of Vijayanagar; 
the roads leading to and among these ruins are shown on the twelve· 
inoh map prepared by the Madras Revenu~ Surveys. 
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The health of the party was generally good though one surveyor 
had to be invalided owing to malaria. The surv&yors working on the 
tea estates snft'ered a good deal from the fever for which the Malniid 
is notorious. 

137, Recess du.ties.-The fair mapping of all lield work was 
completed during the year by three sections under Messrs N. S. Hari
hara Iyer (Class II) who was transferred to the party from No. 4 
Drawing Office on 1st July 1927, K. G. Mandanna {U. S. S.) and Abdul 
Ghafur (U.S. S. )· 

During recess 1927, seven pupil-surveyors were posted to this party 
for training under surveyor Ghulam Rasul Khan {Instructor). 

For the mapping of the sixteen-inch estate maps, as on previous 
occasions, 2 traces were prepared of each, one contour and one outline; 
all necessary typing was done on the traces, as prints in only two colours 
{black and brown) were required. 

Eight sheets of last season's mapping were still in hand when the 
party took the field, and were completed in January 1927. ·Mr. Shih 
La! (U. S. S. }, who had been detailed for the extension of the Cauvery 
(Mettiir) survey, which had been asked for by the Irrigation Depart
ment and was afterwards abandoned, h.td charge of these sheets. 

No. 8 Party. 
· { MajOT L. H. J'aekaon, I . .A.., to 214-27. 

Offitor• ;,. .,..,.,.,_ Y•. F. C. Pilcher from 22-4-!!7 to 80-6-97. 
Y•. E. A. Me;rer from 1-7-fl. 

'138. Ge'M'I'al.-This party completed tbe topographical survey on 
the scale of 1 inch = 1 mile of sheet 58 E in Madras and Mysore ; forest 
surveys on the 4 incl1es = 1 mile scale in 46 H in Bombay and surveys 
of private estates on the 16-inch scale in 58 B and C in Madras and 
the Madras States. . 

The sphere of operations of the whole party, except the small 
detachment on the four-inch forest surveys, was changed from Bombay 
to Madras, with field headquarters at Coimbatore. 

139. Perstm'Ml.-The field strength of the party numbered 4 Class 
II officers, 4 Upper Subordinate Service officers and 45 Lower Subordi
nate officers, distributed as under :-

Mr. F. C. Pilcher (Class II), Camp (1), 8 surveyors to 28th Feb
ruary, and thereafter Camps (1) and (5), 11 surveyors, up to 
22nd April when this officer assumed charge of the party. 

Mr. B. T. Wyatt (Class II), Oa.mp (2), 13 surveyors, traverser 
and computer, was in. charge of special large-scale surveys 
of private tea and rubber estates. 
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Mr. M. S. Ganesa Aiyar (Class II), Camp (3), 12 surveyors. 
Mr. S. R. Kelkar, B.Sc., (Class II), Camp ( 6 ), 8 surveyors to 28th 

February; thereafter this officer was employed on triangula
tion. 

Mr. Shih La!, R.S., (U. S. S.), Camps (1) and (6), 11 surveyors, 
from 22nd April. 

Mr. Saiyid Budhan (U. S. S.), Cam'Jf (4), 4 surveyors, was in charge· 
of four-inch forest surveys .. 

Mr. H. Narasimhamurti Rao, B.A. and Mr. P. S. Vengnsvami 
(U. S. S.) undertook triangulation and traversing. . 

140. .A1'eas sun-veyed.-3,168 square miles of original survey and 
1,421 square miles of revision snrvey (excluding 69 square miles of special 
·four-inch survey) were completed on the 1 inch = 1 mile seale in the 
Coimbatore, Nilgiri, Salem and Triehinopoly districts of Madras, and 
Mysore district of Mysore State, in sheet 58 E. Also 4'7·5 square miles of 
forest survey on the 4 inches = 1 mile scale in the West Nasik Forest 
Division, ·Bombay, in sheet 46 H, and 14,60'1 acres (22·82 square miles) 
of special surveys of private tea and rubber estates on the 16-inch scale in 
the Coimhatore district of Madras, ood Travoocore State; were surveyed. 

'18 linear miles of traversing: and 4,882 square miles of triangnla.tion, 
both in advance for detail survey on the one inch scale, were completed; 
also 63·5 square miles of triangulation and 4·9 linear miles of traversing 
for the speci~l estates survey. . 

141.. Topographical BWI"'IJeys.-Camp (1), under Mr. F. C. Pilcher to 
April and subsequently under Mr. Shih La!, R.S., completed on the scale 
of 1 inch= 1 mile in Madras, 1,192 square miles of original and 485 
square miles of revision survey. An area of 69 square mile•, specially 
surveyed the previous season on the four-inch scale by No. 'T party in 
connection with the Cauvery (Mettdr) project, was reduced to the scale of 
survey for incorporation with this work. 

Oamp (3), under Mr. M. S. Ganesa. Aiyar, completed 1,393 sqJ13re 
miles of original and 936 square miles of revision survey on the scale of 
1 inch = 1 mile in Madra& and ·Mysore. One surveyor also carried out 
corrections and surveyed a new railway line, both in the adjoining 
sheet, 58 A. · 

· The country surveyed by these two camps consisted of. fairly heavily 
wooded heights and foothills, and undulating cultivated plains thickly 
covered with palmyra and cocoanut palms, thorny trees and cactus 
hedges, with a few isolated, bare, rocky hills scattered over the northern 
and central portions. · 
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Camp (6) under Mr. S. R. Kelkar, B.Sc. to February, Mr. F. C. 
Pilcher from 1st March to 21st April, and then under Mr. Shih La!, B.S. 
completed 583 square miles of original survey on the scale of 1 inch = l 
mile in sheet in Madras. The country surveyed by this camp comprised 
a few low detached bills covered with light scrub, and undulating, culti
vated plains similar to the other camps. Most of the ground in the 
southern portion under camps (3) and (5) had to be surveyed by plane
table traverse, which naturally delayed its completion. 

There was practically no cold weather, and the months of April and 
May were excessively hot, though there were a few storms in the early 
part of the latter. 

Camps (2) and (3) bad to cover distances of over 40 miles to their 
areas, but difficulties were obviated by motor buses. 

142. Triamgulation.-In Madras and Pudukkottai State in sheet 
58 J, was commenced from a base of the Madura Series of 1916-17 and 
closed on a base of the Great Arc Series, Section 8• to 1s• of 1840-74. 
The trestle stations of the South~ East Coast Series were evidently not 
observed from. 

143. Traversing.-Owing to the unsuitability of the country for 
triangulation in the Riimniid and TIUljore districts and Pudukkottai State 
in the south-east corner of 58 J, points had to be fixed by traverse. This 
impeded the triangulation mentioned above. 

144. Computing and Compiling Section.-During October and 
November 1926 the computing section under Mr. S. R. Kelkar, assisted 
by surveyors from drawing sections, made on Bristol boards, (for 
the preparation of field sections in blue), prints from four-inch forest 
reductions and one-inch Madras Revenue Sur.-ey sheets, and also the 
data for plotting. The details shown on these field sections were 
ebecked during the field season. 

145. Special swrveys.-Several private tea and rubber estates 
were surveyed on the 16-inch scale with 25-feet contour intervals, 
by camp (2) under Mr. B. T. Wyatt who, with a surveyor to assist him, 
went out in advance of his camp to provide data for the detail survey 
by triangulation and traversing. To avoid any delay the estates left 
over for next season were triangulated in advance by Mr. S. R. Kelkar. 

At the request of the Chief Conservator of Forests, Bombay, 
several small areas acquired by the I<'orest Department were surveyed 
by Camp (4) on the scale of 4 inches = 1 mile '!llder Mr. Saiyid Budhan. 
These areas bad been left over from the previous season. 

146. MiBoellaneoua.-Several berds of wild elephants, wi~h ~ lew 
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fOgues,.· were seen in the fofests in the nodhern hills of 58 E but 
fortunately no one met with any mishap. Special arrangements had to 
be made for thfee or four men of. the Sholga hill forest tribe to accom
pany surveyors when camped in the heart of the forests, where it was 
very difficult to obtain supplies and labour. . 
, : !Practically an· isolated hills in the ·plains of 58 E, have ujlon them 
at least one .temple of both archmological and historical interest with 
broad stone steps leading to the summits . 

. The health of the party was not all that could be desired; seven 
S!U'Veyors fell seriously ill, and had to be sent on medical leave. 

147. Recess duties.-Fair sheets were drawn by three sections 
under Messrs Pilcher, Wyatt and Ganesa Aiyar and computations were 
dealt with by a section under Mr. P. S. V engusvami assisted by Mr. H. 
Nurasimhamurti Rao. The fair mapping of 6 sheets was completed 
by·the end of the survey year, leaving 14 sheets which will be submitted 
before the party takes the field . 
. , . -~6-inch estates mapping was carried out as foliows; contour· sheets 

were fair-drawn on drawing blue prints for fair originals and contour· 
values typed ; headings, names, etc., were correctly typed on similar· 
prints in black which served as outline fair sheets. . 6 estates have been 
fair mapped and the remaining 10 will be completed shortly. 

The four-inch forest survey field sections were sent to the Forest 
Map Office for fair mapping. 
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VIII.-SURVEY REPORTS, EASTERN CIRCLE. 

{

Lt..COionel A. A. MeHarg, D.S.O., R.B., up to 97-10.~. 

DIRECTOR'- Lt.-Colone1 L. G. Crosthwait, I.A., from 28-10.26 to 22-4-27. 
' Major F. J. M. King, R.B., from 23-4.-27 to 11-0.~7. 

Lt.-Colonel R. H. PhUlimore, D.S.O., R.E., from 12-5-27. 

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

In addition to his duties in charge of the Eastern Circle, the 
Director, as Director of Surveys, Assam, held administrative charge, 
under' the local government of the Assam Traverse Party, the Assam 
Drawing and Reproducing offices at Shillong, and the Assam Survey 
School at Jhilukbiri. Also in his capacity as technicsl adviser on 
survey matters to the Government of Bengel, he visited the Bengal 
Survey Office at Alipore and the Bengal Traverse· Party in the field. 

Office buildings.-The Bon-nie Brae estate in Shillong bas been 
purchased by the Government of India at a cost of Rs. 80,000 for 
Eastern Circle units. Rs. · 1,68,000 has been approved for the cons· 
truction of new office buildings on'this estate, and these will shortly 
be put in band by the Assam Public Works department. 

149. Trai-ning.-Nine pupil surveyors were attached to field 
parties during the field season and eight new pupils were entertained 
in April 1927. 

150. The field work of Parties covered 41 sheets partly or wholly 
surveyed,· as follows:-

No. 4 ·Party.-Topography on scale 1 inch = 1 mile in sheets 
73 I and 73 M. 

No. 9 Party.-Topography on scsle 1 inch = 1 mile in sheets 
· 73 J and 73 K. 

No. 19 Party.-Topography on scsles 1 inch = 1 mile and ! inch 
= 1 mile in sheets 78 J and 78 K. 

No.4 Party. 

0••·- . ,_ {Mr. C. C. B)'rne, up to 16-11-26. 
~· ''"" c,.urge.- Alajor F. B. Scott, I.A., from 17-11-26 • 

. 151. Gmeral.-Tbe party carried ont supplementary survey on 
the seale 1 inch = 1 mile in sheets 73 I and 73 M, in Bihiir and Orissa, 
and Bengal. The four-inch survey of the Jbaria coalfield had been 
completed during the previous season. 

The field headquarters of the party we:re at Dhiinbiid. 
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152, Personml.-The field strength of the party numbered 3 
Class II officers, 3 Upper Subordinate Service officers and about 30 
Lower Subordinate officers distributed as under:-

Mr. J. McCraken, M.B.E., ( Clo.ss II), with the assistance of 
Mr. Abdul Aziz Khan (U.S. S.), Oonnp (1), 5 surveyors and 
7 pupils. 

Mr. C. 0. Picard (Class II), Camp (1!),· 8 surveyors. 
Lieut. C. 8. Mcinnes (Class II), .Camp (9), 7 surveyors and 1 pupil. 
Mr. A. C. Maulick (U.S. S.) and surveyors Hari Singh and 

Chintamani Mamgain were employed in triangulation and 
computer Cheda Lal Bhatnagar in levelling. 

Mr. C. 0. Picard proceeded on combined leave for 1 year from 
5th May 1927. 

Mr. N.C. Roy (U.S. S.) was on leave on medical certificate from 
11th August 1926 to 9th February 1927, and was attached to 
No. 5 Drawing office till the close of the field season. 

One surveyor resigned and one surveyor was discharged during 
the field season. 

153. .A'I'eas IJ'WI"Veyed.-An area of 3,076 square miles was surveyed 
on the· scale 1 inch = 1 mile, the whole being supplementary survey 
in sheets 73 I and 73 M, lying in the Haziribagh, Manbhiim and Santa) 
Parganas districts of Bihar and Orissa, and the BiDkuri and BurdwiD 
districts of Bengal. . 

An area of 4,070 square miles was triangulated in sheets 73 E and 
73 I in the Hazii.ribii.gh, Miinbhiim and Rii.ncbi districts of Bihii.r _and 
Orissa, and the Biinkuri district 'of Bengal. 

154, Topographical swrveys.-The work was divided into three 
camps as shown below:--

Camp (1) Mr. J. McCraken, M.B.E., in charge, mostly in Miinbhiim 
district with headquarters at Puriilia. 

Camp (£) Mr. C. 0. Picard, in charge, in the Miinbhiim and Binkurii 
districts to the east of Puriilia. 

Camp (3) Lieut. C. S. Mcinnes, in charge, in the north east of 
sheet 7 3 I round Asansol. 

The country consisted of undulating cultivated ground with smaJl 
patches of jungle and isolated rocky hills. The cultivated area is 
irrigated from numerous small tanks. 

The whole area was supplementary survey carried out on scale 
1 inch= 1 mile on blue-print reductions of recent 16-inch cadastral survey. 

155. T'l'ia'ltgulatiQ.n.-Triangulatioli was earried out in sheet 78 E 
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and in sheet 78 I, mostly in Hoziiribagh and Riinchi districts, on the high 
ground of the Chota Nagpur plateau. Conn~ction wa.a mode with 
triangulation of No. 1 Party to the west. 

156. .Le-uellimg.-54 linear miles of levelling were run, to give 
heights to trijunction stones and other points slready fixed by traverse 
for Locsl Govemment revenue surveys. This has been ,jound more 
economical than triangulation in flat country. 

157. FOTest SWMieys.-An area of 9 square miles, included in the 
tots! party area was surveyed on the scale 1 inch = 1 mile in the Jaipur 
and Bariibhiim reserved forests of the Chaibiisa Forest Division. 

158. Recess duties.-'rhe fair mnpping wns divided into two sections 
as given below :-

Section (1) Mr. J. McCraken, M.B.E., in charge. 
Section (2) Lieut. C. S. "Mcinnes, in charge. 

The fair mapping of all field work was completed during the year. 
The computing of the triangulation was under the charge of 

Mr. A. C. Maulick. 

No.9 Party. 
Qdlcer ia <iuJtve.-Mr. B. M.llen-Ul. 

159. Genemt.-Topographical surveys on the scale 1 inch = 1 mile 
was carried out in 73 J and K in Bihiir and Orissa and the Bengal Presi
deney. The field headquarters of the party were at Midnapore (Bengsl). 

160. Pll7"sonnd.-The field strength of the party numbered 2 
ClaBB ll officers, 5 Upper Subordinate Service officers and about 80 
Lower Subordinate officers, distributed as under :-

Mr. Madras Mahadeva Mudaliar, M.A. (ClaBB II), Camp (1 ), 

10 surveyors. 
Mr. Bhupendra Nath Saba, M.SC. (Class II), Camp {B), 10 surveyors. 
Mr. Dhirendra Nath Saba, (U. S. S.), Camp (3), 8 surveyors and 

2 pupils. 
Messrs B. B. Shome and R. K. Talapatra, (U.S. S.), and surveyor 

Jiar:i Datta were employed in triangulation and traversing. 
Mr. R. E. Saubolle (Class II) returned from leave on 22nd 

April1927. 
Mr. M. M. Mudaliar (Class II) left on the 4th May 1927 on trans

fer to Southern Circle. 
161. Areas SWM~eyed.-The party surveyed on the seale of 1 inch= 1 

mile 1,867 square miles of original survey and 1,439 square miles of 
supplementaly survey in 73 J and K, in the Milnbhiim and Singhbhiim 
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districts and the Feudatory States of Orissa, and in the Bankuri and 
Midnapore districts o_f Bengal. Areas of l,296 square miles were 
triangulated and 1,120 square miles traversed in sheet 73 K, in Balasore 
and Cuttaek districts and in. the Keonjhar, Mayiirbhanj and Nilgiri 
Fendatory States of Orissa. • 

162, Topographicalsurveys.-Gamp (1)under Mr. M.M. Muda.Iiar, 
surveyed 1~105 square miles of original survey on the scale 1 inch = 1 
mile in the Maydrbhanj and Keonjhar States. The area surveyed com
prised a small portion of cnltivated and wooded plains, while the major 
portion was practically the whole of the Simlipil hills. This group of 
hills, which forms a forest reserve in the Mayii~bha.nj State, rises from 
about 300 feet to nearly 4,000 feet and presented difficulties akin ,to 
unexplored tracts. The tops of the hills are mostly flat and very densely 
covered with trees so that the surveyors had to build on tree tops, 
'machiim' or platforms varying from 30 to 70 feet above ground. The 
climate is very unhealthy and this camp suffered much from malarial 
fever. Only a few hamlets exist on the plateau and the~~e are occupied 
ehiefly by Kol settlers, while the poorer jungle tribes known as Kluuria.s 
have no settled homes and live mainly on the forest produce. These hilla 
harbonr big game, wild elephants principally, and their tracks together 
with forest lines are the only paths for moving about, except in areas 
under timber felling. · 

Camp (S) under Mr. B. N. Saba surveyed an area of 1,102 square 
miles partly original and partly supplementary on the scale I iDch = 1 
mile in Singhbhiim and Midnapore districts and Mayiirbhanj State. 

Camp (9) under Mr. D. N. Saba surveyed an area of 1,099 square 
miles partly original and partly supplementary on the seale 1 inch = 1 
mile in Miinbhiim, Singhbhiim, Biinkurii and Midnapore districts .. 

The country surveyed by camps 2 and 3 consisted of the flat culti
vated and wooded plains of Bengal on the east, merging into undulating 
scrub jungle, low · rocky hills and the higher wooded hills of Bihar and 
Orissa on the west. 

163. Triangulation and Traversing.-Messrs B. B. Shome and 
R. K. Talapatra triangulated in the hilly area up till the end of February 
and then joined surveyor Hari Datta in traversing the low ground of 
Balasore district and Mayiirbhanj State. 

Two computers were employed on trayerse computations at field 
headquarters during the field season. 

164. Forll8t su:MJeys.-A special survey of the Simlipiil State Forest 
in the Maydrbhanj State was carried out on the scale 1 inch == 1 mile, 
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&~owing inter-forest boundaries and the position of all forest bungalows 
·and offices. A specie.l. edition of the one-inch sheets will show these 
additional details surprinted in a special colour. 

Oity BWMJeys.-A surveyor was attached to the Map Publication 
Office for revising the six-inch map of Calcutta. 

165. Recess duties.-The fair-mapping sections were as follows:
Section (1) Mr. R. E. Saubolle, Section (2) Mr. B. N. Saba, Section 

(B) Mr. D. N. Saha. The computing section was under Mr. B. B. Shome. 
· The fair mapping of all field work was completed during the year_ 

No. 12 Party. 

{

Major F. J. )1. King, R.lll., to 20+27. 
·· O.fftcer m ch<u-g•,- Mr. E. lll. S:e.nny, from 21-4-W to 18-6-fl, 

Majer H. B. 0. Meodo, LA., -1~27. 

166. GeneraZ.-This party carried out topogro.phice.l. surveys on the 
sce.l.es l inch and 1 inch = 1 mile with the necesso.ry triangulo.tion o.nd 
traversing in Assam and Bengal, in degree sheets 7 8 F, J and K. The 
field headquarters of. the. po.rty were at Gauhii.ti. 

· 187. PersO'n:nel.-The po.rty, after re-absorption of the Sadiyi 
Frontier Detachment, consisted of 3 Class II officers, 3 Upper Subordi• 
nate Service officers and 33 Lower Subordinate officers distributed as 
uilder:-

Mr. P. Simpson (Class II), Oannp (1), with 4 surveyors and 1 pupil. 
Mr. E. M. Kenny (Class ll), Camp (£), with 11 surveyors. 
Mr. B. C. Ho.nson (Class II), Owmp (3), with 2 Upper Subordinate 

Service officers, 6 surveyors and 3 pupile. 
Mr. Simpson proceeded on sick leo.ve for 4 months on the 24th 

March 1927, Mr. Moti Lal Roy (U. S. 8.) then taking over his camp. 
Mr. S. C. Chatterjee (U. S. S.) and sur\"eyor Muhammad Akba! 

were employed on triangulation. 
168. .Areas BWI"!!eyed.-1,816 square miles of original survey were 

surveyed -on., the scale 1 inch= 1 mil~ in Goilpiira and Kimrip districts 
m degree sheete 78 J and K, and 936 square miles of original survey on 
the· scale l inch = 1 mile in the Giro and Khisi and J aintii Hills 

districts in 7 8 K. 
An area of 5,553 square miles was triangulated and traversed in 

the Giro Hills and Goilpiira districts of Assam and in Cooch Behiir 
State, Jalpaiguri and Rangpur districts of Bengo.l in degree sheets 78 F, 

Jand K. 
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169. Topographicalii'UIMJsys.-Camp (1) under Mr. P. Simpson 
and Camp (e) under Mr. E. M. Kenny carried out original survey on 
scale 1 inch= 1 mile in the Goilpira and Kimriip districts, sheet 78 J. 

The country surveyed by Camps 1 and 2 extends from the Bhutin 
border southwards to the Brahmaputra river. The country is fiat with a 
few isolated hills in the south-west, and, except for a populous strip 
along the E. B. Railway line, is covered with high elephant grass and 
scattered simaL trees. A great scarcity of water in the country along the 
Bhutan border caused much trouble. The streams which come down 
from the Bhutan Hills disappear on entering the plains to reappear some 
5 miles further south. 

Camp (9) under Mr. R. C. Hanson carried out original survey on 
the scale i inch = .1 mile in the Giiro Hills and Khasi and Jaintii Hills. 
districts and on ·the scale 1 inch = 1 mile in Goilpira and Kimrilp 
districts, sheets 18 J and K. 

The country surveyed extends from the Brahmaputra river south
wards into the Giro Hills. The strip of plains between the river and the 
hills is fairly well wooded with sal trees and the Giro Hills are forest clad. 

1 '10. Triam.gu.lation.-Mr. S.C. Chatterjee and surveyor Muhammad 
Akbar triangulated 8,021 square miles in Goilpiira and Giro Hills 
diatricts, sheets 78 J and K. 

1 '11. TrOIIWrsi'llg.-Traversing for l-inch survey was carried out 
under Mr. Simpson in Goilpara district and in Cooch Behar State, and 
in Jalpaiguri and Rangpur districts of Bengal in sheets 78 F and J, where 
triangulation is impossible. 

· 1 '12. Forest II'UIMJeys.-An area of 285 square miles of reserved 
forests were surveyed on the scale 1 inch= 1 mile in the Goilpira and 
Kimriip Forest Divisions. 60 square miles of reserved forests were 
surveyed on the scale i inch= I mile in the Giro Hills Forest Division. 

• 1 '13. Recess du.ties.-The fair mapping was carried out under the 
supervision of Messrs E. M. Kenny, R. C. Hanson and Moti I.al. Roy. 
Mr: S. C. Chatterjee was in charge of the computing section. 

The mapping of all field work wa~ completed during the year. 
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DIRECTOR:-{Lt.·Colonel E. T.ll.ich. C.I.E., R.E., up to 2-5-27. 
, 1 L. G. Croathw&it, I.A., from 8~5~27 .. 

174. Snmm'ary,-The units e.dministered by the Burma Circle 
were Nos. 10, 11 and 21 Parties and No. 7 Drawing Office. 

175. Training.-0£ the pupil surveyors and draftsmen under 
training in the Circle, 20 made satisfactory progress and 3 were dis-
eharged as unlikely to become· efficient. · 

In addition 12 new pupile were enlisted during recess and were 
attached to No. 7 Drawing Office for instruction in drawing. 

176. The field work of parties was as follows:-
Nos. 10 and 11 Parti6s.-Topography on the seale of 1 inch 

= 1 mile, but including small areas on the two-inch and 
four-inch scales, in Lower Burma. 

No. Bl Party.-Survey of reserved forests on the eeales of 2 
iuehes and 4 inches = 1 mile in the Central, Chindwin 
and Rlaing Forest Circles and five forest divisions. 

No. 10 Party. 

{

Captain G. LeDao., I.A., to 4+27. 
01/icw m clwget- Hr. D. X. Rennick, H.B.E., from 6.6·27 to 28+97. 

Major F. J, 111.. King, R.E., fzom 29-5-27. 

177. Gmeral.-The p:rty continued the topographical survey of 
the western coast line of Burma and the country contiguous, on the 
eeale of 1 inch= 1 mile in sheets 85K, Land P, 861 and M and 94D. 

The field headquarters of the party were at Ba.ssein. 
178. Personnel.-1'he field strength of the party numbered 3 

Class II, 3 Upper Subordinate and 24 Lower Subordinate officers 
distributed as nude-r:-

Mr. D. K. Rennick, M.B.E. (Class II), Camp (1), with one 
U. S. S. Officer and 9 surveyors. 

Mr. G. A. Norman, M.B.E. (Class II), Camp (B), with one 
U. S. S. Officer and 11 surveyors. 

Captain F. E. R. Calvert (Class II), Camp (3), with one 
U. S. S. Officer and 4 traversers. 

179. .Areas su.rtJeyed.-Tbe party surveyed a total area of 3,060 
square miles and carried out traverse over an area of 1,965 square milee 
in the Bassein, Hantbawe.ddy, lla-nbin, Myaungmya and Pyapou, 
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districts of the Irrawaddy delta, falling in Sheets Nos. 85 K, L and P, 
861 and M and 94D. 

The area surveyed comprised 2,418 square miles of original and 
supplementary survey and 580 square miles of revision survey on the scale 
of 1 inch = 1 mile, and 62 square miles of reserved ·forest on· the scale 
of 2 inches= 1 mile. 

180, Topographical BW1"1Jeys.-Camp (1) under Mr. D. K. Rennick, 
.l4.B.E., carried out original, supplementary, and revision survey of 1,464 
square miles on the scale of 1 inch = ·1 mile; and 2 square miles 
of reserved forest on the scale of 2 inches = ~ mile .. 

Oamp (tl) under M.r. G. A. Norman, M.B.E., carried out ori¢nal, 
supplementary and revision survey of 1,534 square miles ·on the scale 
of 1 inch = 1 mile, which included part of the air survey of the 
Irrawaddy delta of 1923·24; and 6Q square miles of reserved forest on 
the scale of 2 inches ~ 1 mile. 

The area was on the whole difficult, embracing the broken west 
and·south-west coast line of Burma, the wooded Arakan Yomas and 
the cultivated, creek-intersected country of the Irrawaddy delta. 

In the dense forests of the Arakan Yoma, ma.chans built on the 
tops of lopped trees were employed with great success. They were used 
owi.Jlg to the immense size of the trees and the undefined features of the 
hills, where clearing for interpolation by Tesection was found tedious 
and laborious. 

181. Trot167'sing.-Camp (3) under Captain F. E. R. Calvert . 
ran a main traverse line of 127 miles fr':,m Tagaung Pagoda Station 
(Bassein) of the Burma Coastal Series (Minor G. T.) to Lekheik Station 
of. the New Minor Series, triangulated by No. 15 Party in 1926-27. 
The closing error of this line was 1/737 in Easting and 1/3777 in 
Southiug. Several stations of the old minor series in the Hanthawaddy 
and Pyapon districts were connected by traverse, revealing a difference 
of 1·44 chains in Easting and 1·61 chains in Southing between the old 
and new triangulation series. 

A network of traverse of 872 linear miles based on the main 
traverse,. covering an area of about 1,965 square miles inc Bassein 

' Myaungmya, Ma-ubin, Pyapon and Hanthawaddy districts of the 
Irrawaddy delta and falling in sheets 85 P, 86 M and 94 D was completed. 

182. Special BW1"11eys.-In the Delta Forest Division ·52 square 
miles were surveyed on the scale of 2 inches = 1 mile, comprising the 
Lebyauk and Kyaukkon reserved forests. 
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183. Mieceltameou.t~.-ln the early part of the field seaaon leeehes 
were a.bundant throughout the area., and · in some areas throughout 
the sea.son. A greater nuisa.nce, however, was the prevalence of ticks, 
particulllrly in the forest areas. Insect pests were generally trouble-
some. 

· The water supply in the lower portions of the Delta waa ·both bad 
a.nd scanty, particularly in the area. traversed this season. Tanks, with 
a.ecumulated rain-wa.ter, being the only supply in some tracts, bowel 
complaints were frequent. 

The prevalence of cholera, the scourge of the Delta, wa.s successfully 
comba.ted by the preventive inoculation of the whole personnel of the 
party; only two deaths amongst the khal.assis occurred from this 
disease. Six other lchalassis died, one of whom wa.s killed by a wild 
elephant. 

The site of old Dalhousie, on the Baasein River, which was one 
of the eat"ly British settlements after the British annexation of the Delta 
haa now only • .few tanks marking the site. 

Hainggyi, on the island of the same name at the mouth of the 
Bassein River, a trading settlement of the East India. Company in 1687 
a.nd the scene of a massacre of the British population ·in 1759, bas 
an old wall about 25 feet high still standing, apparently a comer of 
the fort; in this is inset a memorial tablet of comparatively recent 
d•te. 

184. Recess du.ties.-The mapping of the fifteen fair sheets on the 
seale 1 !·inches = 1 mile and of the Lebynuk and Kyaukkon reservad 
forests on the seale of 2 inches = 1 mile, which was completed during 
the recess, was divided into two sections under Mr. D. K. Rennick and 
Captain F.E.R. Calvert . 

. A computing . section under Mr. Ram Prasad, R.S., satisfactorily 
completed the traverse computation. 

No. 11 Party. 

• L- {~& .. Col. L. G. c .... th .. ;o, I.A • to 11-1CI-ll6. 
OJficer ua. Ctw-rge :- Major J, H. Willia1D8 from 12-10-26 . 

. 185. Generat:-Topographical surveys mostly on the scale of 1 
inch = l mile were continued in the Tenasserim division of Burma 
in she~t No. 94G. A detachment worked in Maymyo and environs. 

The field headquarters of the party were at Thston: 
·186. Pmcmml.-The field strength of the ],'arty numbered 3 Cl11sa 
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II officers, 5 Upper Subordinate Service officers, and 28 Lower Subor· 
dioates, distributed as under:-

Mr. G. E. R. Cooper, Camp (1), with 1 U. S. S. officer· and 7 
· surveyors. 

Mr. A. V. Dickson, Camp (B), with 7 surveyors and 1 pupil. 
Mr. A. F. Murphy, Camp (3), with 1 U. S. S. officer and 7 

surveyors. 
U. Po Kyi (U. S. S.), Camp (4), with 6 pupils under training. 
Mr. Hayat Muhammad, K. S. (U. S. S.) and 1 surveyor were 

employed on the Maymyo Guide map. 
Mr. Khan Muhammad (U. S. S.) with 1 surveyor and 1 traverser 

carried out triangulation and traverse. 
18'7, A'1'6rt8 8WMJeyed..-The party surveyed a tota.f area of 2,646 

square miles, comprising 2,603 sq11are miles on the seale of 1 inch = 1 
mile, 2 square miles of reserved forest on the scale of 4 inches = 1 
mile, in parts of the Salween, Thaton and Toungoo districts falling 
in sheet No. 94G, and 41 square miles of the Maymyo Gu\de Map. 

188. Topographical IIUrveys.-Oamp (1), under Mr. G. E. R. 
Cooper, surveyed an area of 918 square miles on the one-inch scale, 
and Extension No. II of the Kyundaung reserved forest of the Thaton 
forest division, 2 square miles, on the four-inch scale. · 

Camp (B), under Mr. A. V. Dickson, surveyed 848 square miles on 
the one-inch scale. 

Camp (3), under Mr. A. F. Murphy, surveyed an area of 837 square 
miles on the one-inch seale. 

Of the area surveyed by these three camps on the seale of 1 inch = 
1 mile about 244 square miles were covered by old forest survey maps, 
or maps compiled from old cadastral surveys. These maps were not con
toured and were not always accurate, but where possible use was made 
of them. The country varied from hills of 6,900 feet to the low valleys 
along the Salween, Bilin and Yunzalin rivers, where the jungle· was very 
dense and a great deal of plane-table tra;versing was necessary. Large 
areas of old taungya greatly impeded the movements of surveyors. 

The international boundary between Burma and Siam follows part 
of the Salween and Thaungyin rivers. 

Camp (.n.-This camp was formed under U. Po Kyi for the training 
of 6 pupils of whom 3 belonged to No. 10 Party. With the exception 
of one, who was discharged, they made satisfactory progress. 

189, Triangulation a.nd. 2'1'a.'tJertJe.-An area of 2,120 square miles 
in the Insein, Pegu and Thaton districts falling in sheet 94 0 was triaD· 
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· gulat&d by Mr. Khan -Muhammad and surveyor L. M. Ganguli. 
The triangulation was supplemented by 92 linear miles of traverse 

and was connected with the Burma Coast Series No. 52. As this series 
was being re-observ&d by the Geodetic Branch the triangulator& were able 
to use the observation trestles which had been erected by No. 15 Party. 
· In the flat cultivated area between the foot-hills and the Gulf of 
Martaban the sides of the triangles were from 2 to 4 miles and progreBB 
was slow. The results, however, were satisfactory, and a large number 
of points were fixed. 

190. Special sl.wveys.-Ma:ymyo Guide . Map.-The survey of 
Maymyo and surrounding country, covering an nrea of 41 square miles, 
'!V&S completed on the scale of 4 inches = 1 mile by Mr. Hayat Muhammad 
and 1 surveyor. Old 16-ineh maps were available for 25 square miles of 
thia area., and were r&duced to the four-inch seale but required a great 
qea.l of supplementary work owing to developmqnts and changes around 
Maymyo. 

The old maps surveyed between 1899 and 1912 of nine reserved 
forests in the Salween and Thaton Forest Division• were brought up to 
date as regards boundaries and pillars, roads, rest-houses, &e. The :work 
was done on blne prints on the scale of the original survey ; these 
were sent to the Forest Map Office for correcting the original fair sheets.. 

191. Misoellaneou.s.-There was 8.n ontbreak of cholera dnring 
Jannary and February. Some surveyors having to be recalled several 
days march in order that the establishments of Camps (2) and (3) might 
be inoculated with anti-cholera. vaccine, considerably delayed the work. 

There were 13 deaths from cholera and 3 from fever. 
On the west bank of the Salween river a band of seven dacoits 

attacked and robbed four khalassis carrying money, killing two men 
and seriously wounding the other two. 

As in previous years the party employed Yonoanese moles for tra.n
sporh. One of the dril'ers was killed by a tiger. 

192. Recess duties.-The mapping of the ten fair sheets, which was 
completed during the recess, was divid&d into tbree sections onder Messrs 
G. E. R. Cooper, A V. Dickson and A. F. Murphy. 

Extension II of the Kynndaung reserved forest was added to the old 
original fair sheet of this reserve. 

Mr. Hayat Muhammad, assisted by Mr. Khan Mnhammad, and 
Surveyor L. M. Gangnli, satisfactorily completed the triangnla.tion and 

traverse,computations. 
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No. 21 (Burma Forest) Party. 

0/fiMr ;,. c:harge-M.r. J. o. Greiff, 

193. Gs'M'I'a.t.-The '1"111istm d'etre of the party is the survey of. 
reserved forest areas in Burma, on scales larger than the one·inch. The 
total cost of the party is debitable to the Government of Burma. · The 
party surveyed reserved forests in degree sheets 83 P, 84 M and P; 
85 M, N, 98 C. and D. . 

The field headquarters of the party were at Meiktila. 
194. Pll'l's011/1111l.-The field strength of the party numbered 2 Class 

ll Officers,, 3 Upper Subordinn.te Service officers and about 32 Lower 
S~bordinate Service officers, distributed n.s follows:-

Mr. L. B. Fitz-Gibbon (Class II), and Mr. P. C. Sen Gupta (U.S. S.),. 
Camp (1), llsurveyors. 

Mr. H. M. Critchell (Cln.ss II), and Mr. G. S. Bagchi (U. 8. S.),. 
Camp (£), 10 surveyors and one pupil. 

Mr. Bhamba Ram (U. S. S.), Camp (S), six surveyors ~nd one 
pupil. 

MJ,. J. 0. Greift' in addition to his exeeutive duties, held· charge · 
of Camp (4) with 3 surveyors and one pupil. 

195. A'l'ea sWI"!!eyed.-The total area surveyed on all scales was 509 
~uare miles, including 16 square miles of resurvey on the scale of 4 
inches.,. 1 mile falling in three Forest Circles and five Forest Divisions. 

Cent'l'al Forest Circle.-ln the Yameth:in Forest .Divieion &n area of 
129 square miles, on the scale 2 inches = 1 mile was surveyed in the 
Byingye, Natma, Nyannggaing reserves, and 8 square miles of' unclassed' 
forest land adjoining these to show villages and communications. ' 

In the Meiktila Forest .Divieion ~n area of 176 square miles; on 
the scale 2 inches = 1 mile, was surveyed in the following reserves:
Pyetkaywetanng, Tannggyeg6n, Sindaung, and Kubyin Extensions I 
and II. 22 square miles on the scale 4 inches = l mile were surveyed 
in the Meiktila Fuel, Popa Hill and Popa (Extensions A, B and C) 
reserves ; also 23 square miles of unclassed forest Iaiid adjoining these 
reserves. 
. In the Magwe Form Di'llision. an area of 77 square miles was; 

surveyed, on the seale 2 inches == 1 mile, in the Myinde, Sitha, and 
Myothit reserves, and 36 square miles on the scale 4 inches · 1 miJ.e 
in the Kyaukmigyaung West Extension, .Ya.be West Extensions I and II, 
and Gyogyanng reserves, and 3 square miles of nnclassed forest land · 
adjoining the Myothit reserve. , . 
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IDa.img Forest Gircle.-In the Prome Forest Divi.Bion 19 sqr. miles 
on the scale 4 inches = 1 mile was surveyed in the TOny6 Fuel reserve. 

Ghindwin Forest Gi'l'cle.-In the Mu. Forest Division 16 sqr. miles, 
on the scale 4 inches = 1 mile, was resurveyed in the Nanhlaing reserve . 

. _ 196. Distribution of work.-Ga.mp (1), under Mr. L. B. Fits
Gibbon, carried out the work in the Mu Division. 

Ga.mp (!B), under Mr. H. Y. Critchell, worked in the Meiktila and 
Yamethin Forest Divisions. 

Gamp (·'>• under Mr. Bhamba Ram, worked in the Magwe Forest 
Division. ' 

Ga.mp (4), under the Officer in charge of the party, surveyed the 
detached areas in the Meiktila and Proms Forest Divisions. 

The country surveyed was scattered over seven districts, and varied 
from high hills, in the Yamethin and Meiktila Forest Divisions rising 
from 3,000 feet to 6,25t> feet in elevation, to undulating uplands and 
plains in the Magwe and Prome Forest Divisions. The former are 
densely wooded and rocky, the latter open, but cut up by numerous 
small water courses. 

Popa Hill was the most noticeable feature in the Myingyan 
district. It is a conspicuous conical eminence 4, 982 feet high, and is in 
fact an extinct volcano. The peak is bare, but the slopes are densely 
wooded with forest growth and garden holdings. 

The whole area surveyed is comparatively well served by roads and 

railways. 
19'7. Tria.ngulation.-120 square miles of supplementary trian· 

gulation was done by Camp (1) in degree sheets 93 0 and P, to 
provide points on which to close theodolite traverses. -

198. TravM'sing.-485 linear miles of forest boundary theodolite 
tnversing, and 57 linear miles of interior and connection traversing, 
was carried out by Camp (1) to provide data for the ensuing field season. 
This falls in sheets 83 P and 84 M ~md in three Forest Divisions, 

distributed over two Forest Circles. 
The traverses were connected with stations of the Manipur Longi~ 

tudinal and the .Mandalay .Meridional Series, and with several stations 
of the tertiary triangulation done by No. 10 party between 1900-1918. 

199. Sp61Jial 81U1"116ys.-At the special request of the Divisional 
Forest Officers, small holdings and exclusions within the reserve• 
were surveyed on the scale 8 inches = 1 mile. In the Popa HilL reserve 
ihere are about a hundred of such holdings, too small for survey on the 
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four-inch scale. These surveys on the eight-inch scale will be· reduced 
by photography and transferred on to the final four·incb map of the 
reserves. 

&cess duties.-The fair mapping was divided between two sections 
tinder Mr. L. B. Fitz-Gibbon and M':· H. M. Critcbell. 

All computing work was under the charge of Mr. P. C. Sen Gupta. 
At the express wiah of the Conservator Working Plane Circle, 

certain Forest Reserves and Extensions, adjoining reserves previously 
surveyed, have been combined with the . old work and mapped on the 
old fair originals, so as to provide fewer and more compact maps of 
adjacent reserves. 

• 
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X.-MISCELLANEOUS SURVEY REPORTS. 

200. This section includes all Reports of surveys not administered 
by the Directors of the five survey circles, such as miscellaneous surveys 
and commercial levelling administered by the Director, Geodetic Branch, 
pr extra-departmental explorations, etc., in which members of the Depart· 
·ment have taken part. 

No. 20 Party (Cantonment Surveys). 

Ojieer ;,. charg•.-Mr, M. 0. P-n. 

·. 201. Gtmfll'aL.-Tbe party carries out original and revision surveys 
of cantonments and military lands as required by the Engineer-in-Chief, 
and prepares the results for publication. It also incorporates on the 
originals and office copies of existing cantonment maps the changes 
in buildings, roads, boundaries, etc., communicated annually by the 
Commanding Royal Engineers of districts, so as to have up-to-date mate
rials for the publication of new editions when required. 
· The permanent headquarters of the party are at Debra Dun, under 
the administration of the Director, Geodetic Branch; field headquarters 
were at Quetta during the survey of Fort Sandeman cantonment and 
at Lahore for the survey of Lahore, Amritsar and Multii.n cantonments. 

202. The field strength consisted of 10 surveyors and 1 computor 
uilder the supervision of Mr. J. M. Mukerji (U.S.S.) and carried out the 
following work:- · 

SWMJeys.-The cantonments of Fort Sandeman, Lahore includiog 
Chak Bhaikewii:l, Multii.n and A..,;ritsar, representing an area of 15,335 
aeres were revised on the seale of 16 ioches= 1 mile. 

Trave'l'sirtg.-To supply data for the detail survey, 100·01 lioear 
miles of theodolite trave~sing were carried out; the closing error was 0·6 
per 1,000. 

LeveLli-ng.-Lines of level aggregating 57·39 linear miles were run 
at suitable intervals in the cantonments as the control on which contour
ing at 5 feet vertical intervals was based. The average error amounted to 
0·3 inches per mile. 

203. Receas .D-u.ties.-The fair maps of Rawalpindi (10), Ferozepore 
(4), Loralai (2), Chaman (4), Fort Sandeman (2), Lahore (2) and Quetta 
(8) cantonments, a total of 32 sheets, on the scales of 16 inches and 12 
inches-1 mile, were completed for publication under the supervision of 
Mr. A. B. Hunter (Class II) assisted by draftsman Ashik Husain. In 
addition, the annual correctioos supplied by Commanding Royal Engineers 
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of districts affecting 233 sheets falling in 93 cantonments were entered 
on the office copies and originals of the plans concerned. 

No, 17 Party (Levelling). 
. {Lt.-ColoDel V • .R. CotiAir, I.A., up to 30.4-21. 

O,lklf' "' ch4rge,- Mr. N. B. lluumda.r, from 1-0.27 • 

204. General.-Tbe party is responsible ·for all geodetic levelling, 
(see p. 14) and also secondary and tertiary levelling for commercial pur
poses as described below. A fuller account will be given in the Geodetic 
Report, 1926-27. 

205. Persownel.-The field strength was 1 Class II officer, 8 
Upper Subordinate officers, 21 Lower Subordinate officers and 57 purely 
temporary levellers, clerks, &c. 

Mr. N. R. Mazumdar (Class II) was incharge of the group doing 
secondary and tertiary levelling for the Haveli Project of the Puhjab 
Irrigation Department. He was assisted by :II essrs I. K .. Ponnappa and 
B. P. Rundev (U. S. S.) who did the secondary levelling of the Project 
in the earlier part of the season, and latterly computations. There 
were 3 Lower Subordinate. Service officers incbarge of three tertiary 
levelling camps with one camp assistant and 12 to 14 levellers in each 
section. 

Mr. D. H. Luxa (Class II), temporarily lend by the Officer in 
cha~ge, Computing and 'fidal Party, with one· Lower Subordinate officer 
as second leveller and two recorders, executed tbe secondary levelling 
for the Burma Government. . 

Mr. K. K. Das (U. S. S.) was incharge of the computations at 
headquarters with a computer under him. , 

Mr. S. C. Mukerjee {U. S. S.) with Mr. J. N. Kohli (U. S. S.) as 
second leveller, an" two recorders was employed in secondary levelling 
for the E. I. Railway, Calcutta Post Trust and the Bengal Government. 

206, Secondary Levelling. 
For Eatft Indian Railway.

Ohiiziibad-Cawnpore ... 
FIYr Calcutta Port Trust.

In Bally 
Dakhineswar-Hastings ... 
Hastings-Pujiili 

FIYr Bengal Go'!Jemment.
Khulnii-Madiiripur 
. Molliibiit-Barisiil 
Kachua-Alipur 

289 miles. 

2 miles. 

11 " 
18 " 

7i miles . 

97 " 
62 

" 
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F0'1' B=a GovBTnment.-
Thanatpin-Tongyi 26 miles. 
Ohne-Thongwa-Ohne ••. 85 

" F0'1' Punjab Government (HaveU. Project).-
Garh Mahiiriija·Diiminii 55 miles. 
Damii.nii-Aharbelii 37 

" Bangpur-M.uzaffargarh . .. 53 , 
Muzaffargarh-Basti Maluk with a 

. branch line to Rohillil.nwili 
Shujii.bii.d-Sabuwiili 
Basti Maluk-Kabirwila ... 

50 
22 
62 

" 
" 
" Aharbelii.-Multin 34 , 
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207. Tertiary levelling for the Haveli Project covered an area of 
1,905 sq. miles and comprised 1,140 miles of double levelling and 10,587 
miles of single levelling. The levellers followed the lines cleared by the 
rectangulators, instead of clearing their own lines, as they had to do for 
the Sutlej Valley Project. This change saved some time and expense. . 

The rectangulation and levelling of this Project were done in the 
same season. As rectangulation was not sufficiently ahead when the 
levellers took the field, their progress was checked. For economy, it is 
desirable that reet11:ngulation should be done a season ahead of levelling. 

The cost rates of tertiary levelling, whieh include 14 per eent for 
supervision and instrumental charges, work out to Rs. 48·7 per square 
mile or Rs. 6·3 per linear mile. 

Training School, Dehra Dun. 
0/fkor ;,. CMrgs.-lllr. s. F. NorDIIUI. 

208. Sixteen probationers were appointed to the Upper Subordi
nate Service; of these, 14 reported for training on the 22nd 

November 1926. 

After preliminary instructions at Debra Diin, the unit took the field 
on the 8th December 1926 for instruction in planetabling. Detail 
survey on the· scale of 4 and 2 inches to 1 mile was undertaken, and 
an area of 8 and 16 square miles, respectively, was completed by each 
pupil, ~fter which the unit returned to Debra Diin for instruction in 
traingulation, traversing and levelling. 

During the recess season one Upper Subordinate officer and five 
surveyors from the several circles were trained in cantonment and large
acale. surveys, and a 'refresher' course was given to those officers from. 

the Circles who could be spared. 
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Shaksgam Valley Exploration. 
Ojicttr in ch.arge.-Ma.jor K. MBBon, M.C., R.E.. 

209. An expedition was sanctioned by the Government of India 
towards the end of 1925 to explore and survey the· sources of the 
Shaksgam river and the Aghil range, which lie beyond the Karakoram 
range. Major. Kenneth Mason, M.C., R.E., Survey of India, was placed in 
charge of the work. His party consisted of Major H. D. Minchin ton, M.C., 
1st Gurkhas, Major R. C. Clifford, D.S.O., M.C., I.M.S., Captain F. 0. 
Cave, M.C., the Rille Brigade, and Khan Sahib Afraz Gul Khan, {U.S. S.), 
Survey of India. Three Gurkha sepoys and one havildar from No. 18 
Party, Survey of India, were the only down-country personnel employed. 

Supplies and fodder for transport were arranged for in Leh and the 
Nubra valley; some difficulties were caused on the Himalayan passes by 
late spring falls of snow. The expedition, taking the Central Asian 
trade route as far as the Karakoram pass, reached the headwaters of the 
Yirkand river at the end of June and crossed into unexplored ground at 
the source of the Shaksgam on 2nd July, with a caravan of about 160 
ponies and 24 Lidakhi porters. 

The head basin of the Shaksgam was first explored. The valley 
was found to be blocked by a large glacier which descends from the 
northern wall of the Karakoram range, in the neighbourhood of the 
Apsarnsas group and Teram Kangri. A fine view was however obtained 
from the mountains east of the glacier, as far as K~ and the Gasherbrum 
peaks, and the valley beyond the block was surveyed by planetable and 
Wild photo.-theodolite. There is no doubt that this valley"is a continua· 
tion of the one ascended by Sir Francis Y ounghusband from the foot of 
the Aghil pass in 1889. No useful object would have been gained by 
forcing the glacier with a small party and merely traversing the ground 
that could be seen from the stations; and as the ponies were becoming 
weaker from lack of grass, it was decided to make a new base at the 
bead of a tributary to the Yirknnd river, discovered by Major H. Wood, 
R.E., Survey of India, in 1914. 

From this new base, Major Mason took a party across the glaciers 
at the head, explored and surveyed the barren valleys beyond, and dis
covered a high plateau, whose existence was previously unsuspected. 
This plateau was surveyed and a way found westwards to a previousiy 
unknown river, which at first was believed to be the middle course of the 
Sh.aksgam river; it subsequently turned out to be a large tributary to 
this river, but the junction could not be reached owing to the amount 
of water caused by the melting of the snows. 



1\[ISCELLANEOUS SURVEY REPORTS. 87 

As a result ·of these explorations about 1,500 squnre miles of pre
viously unknown country have been surveyed on the half-inch scale, and 
this area will be increased when the topography plotted . in Switzerland 
by the Wild Stereo-Autograph is included. This area includes the 
whole head basin of the Shaksgam, its upper sources and tributaries, nnd 
its first large feeder glacier ; a very large portion of the series of parallel 
ridges of the Aghil· range, whose altitude has for the first time been 
determined ; the head basins of the Yirkand tributaries discovered in 
1914 by Major Wood; and the Aghil Depsang plateau. Some very fine 
views of K', the second highest mountain of the earth, and of the other 
great peaks have been obtained. Zoological, botanical, and geological 
collections have been made and have now been worked out by experts. A 
complete series of cirrus cloud and other meteorological observations were 
inade, and a detailed· examination of the extensions of the range axes 
was carried out. On the return of the expedition, a quarter-inch survey 
of the country and glaciers between the upper Shyok and Pinimik in the 
Nubra valley was ma:de by the Khan Sahib, and photographs were taken 
with the Wild photo.-theodolite of the lower Nubra.. These have now 
been plotted on the Autograph in Switzerland and it is hoped to bring up 
to date the existing map of this portion of the trade route. The old 
''atl&s' map of this district has long been known to be inaccurate. · 

The whole area explored is extremely barren. Peaks of 21,000 and 
22,000 feet are common. The party was for three months almost con
tinuously over an altitude of 16,000 feet, with stations much higher. 
Grass and fuel were very scanty, and to the lack of grass must be attri
buted the high mortality among baggage animals. Of 21 ponies bought, 
ten died from various causes and there were 20 deaths among the hired 
animals. The health of the party was good on the whole, but a few 
accidents occurred. The most serioua of these was due to a fall of the 
hillside, which fractured the skull of one of the men. Thanks to Major 
Cli1Ford, this man completely recovered, and the party broke np fit and 
well in Srlnaga.r in November. · 

An account of the expedition was given to the Royal Geographical 
Society on 24th January, 1927 and published in tbe Geographical 
JOOIT"Mol for April 1927. The results of the Stereograpbic Survey Ex· 
periments with the Wild instruments were read before the Royal Geo
graphical Society on 9th May, 192'1 and were published together with 
a description of the Autograph in the Geographical Jt>Urnal for October 
1927. A full report giving the scientific results, including brief contribu
tions and classifications of the collections by Natural History Experts is 
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now under preparation and will be published in the "Records of the 
Survey of India". 

Exploration in the Hunza Valley •. 

210. An expedition led by Mr. C. F. Montagnier, a member of 
the Alpine Club and Captain C. J. Morris, 3rd Q. A. 0. Gurkha Rifles, 
left Srinagar about the middle of May, with the object of completing 
the exploration of the gap between the Visser Expedition of 1925 and 
Major K. Mason's Sbaksgam expedition of 1926. Surveyor Torabaz 
Khan, Survey of India, was deputed to accompany the party. 

The party was stopped at Shingshiil about the middle of July and 
political considerations prevented them from crossing the pass into the 
Shaksgam Valley; but surveys were eompleted of the hitherto UD· 

anrveyed and difficult valley of the Ghujeriib; Qf . the previously un
surv:eyed Yashkuk Glacier; and of the indifi'ereritly surveyed Chapursan .. 
Valley. It was also intended to survey the Toltar Glacier west of the 
Batiira Glacier, but time was too short. 

An area of about 300 square miles on the scale of i inch to 1 mile 
was surveyed in the Ghujerib Valley, falling in sheets 42 L & P, and 
about 660 square miles in the Chapursiin Valley and Yashkuk Glader . 
in sheet 42 L. The country surveyed is probably as ditlicult as any in, . 
the world. 

Both Mr. Montagnier and Captain Morris have referred in high 
terms of appredation to the industry and energy displayed by Torabaz. 
Khan, by whom the whole of this survey was carried out. 
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ANNUAL REPORTS OF THE SURVEY 01!' INDIA. 

1. After considerable vicissitudes during the past few· years our 
·Annual Reports have at last reached a stage where we may usefully review 
.the history of the problem and the conditions leading to the present 
solution. 

2. Up to 1877 three separate Annual Reports were published by 
the Revenue, Topographical. and Trigonometrical Branches. From 1877 
tO 1900 these were combined in one large volume giving very full reports 
on· the work of all Uilits. Since 1900 the General Report has been 
published in a condensed form and haa been supplemented by a second 
vol~e, which consisted up to 1909 of selected "Extracts from Narrative 
Reports", after which . this supplementary publication took the form of 
an annual volume of the "Records of the Survey of India", which gave a 
full narrative report of the work of all units. Under this system, which 
continued from 1909 to 1922, much information was published twice over 
condensed in the General Report and elaborated in the "Recorda" 
Volumes, and a large number of identical Index maps appeared in both 
publications. Also owing to the stress laid on topograplrlcal surveys, all 
·other work was relegated to separate parts of the volumes, so that one 

· did not get a complete consecutive statement of the whole work of each 
unit. 

3. The publication of the annual "Records" Volumes WBB stopped 
o.ftar 1922, owing to retrenchment and other difficulties; material for 
them WBB however prepared in the same form as before, by all units, and 
was bound up in the manuscript for all Circles, pending a decision as to 
some more satisfactory solution. These manuscript records were very 
unsatisfactory and could only ba regarded as a temporary makeshift; 
while the published General Reports became balder and more condensed 
than ever, and were reduced to octavo size, in accordance with the new 
policy of Government in regard to official publications. . 

4. First attempts at the present form of publication were adopted 
for the Reports of 1924-25 and 1925-26; but these were still supple
mented by the makeshift of binding together full manuscript reports 
baaed on the old system and not prepared in a durable form. The Present 
year is thus the first in. which we have been able to establish a complete 

. ~ ' - . -
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solution to replace the system which terminated in 1922 with the publica
tion of the last of the Annual " Records" Volumes. 

5. The new system greatly reducea the delays of publication by 
grouping the reports into 3 separate volumes for which different officers 
are responsible, as follows:-

(a) !t"M JLatp Puhlit:Giion 11M Ojjiu 'Wot"k lUpot"t is prepared by U.e Director, 
Map Publioalion and corresponcls with tho dnancial year termmating on the Slst March. 
It can therefore be printed at Oa.loutta before the material for the GenereJ Report is 
nceive4. It inolnclsa In a eomp&CI and a.cceooible form all sta.tistiee of drawing and 

. publieelion oftiees, with Index mapo showing progress of the various series of maps on 
· olijl'eoont sea.le pobliehed by the Department. 

(6) 2'1u GoodoU.lUpot"t is prepared by the Director, Geoclelic Branch fur the 
_.,., -,- endDJg 80th September. It inolndeo ·full reporte of all scientific work for 

tho nso of specialislo, with appropriate Index maps. It is printed independently at 
Debra. DOn, so that oU.er Report& are no longer delayed by U.e laborious proof corree· 
tiona and OU.er sourees of delay Inevitable ill ecienlilic publieelions. 

A combined volume is being published for tho ·years 1922·28, to :fill tho hiatus 
arising from U.e cessation of the Annual Beoorcls Volume since 1922. AnnueJ volumes 

... wuler publication fur mbeoq.....n J8111'11, and it is hoped to have the eerlea complete 
and np to dale by nsxl year. 

(o) T"M GM~Mal Report includes brief abstracts of U.e above two Reports, 
sa111oient fur genereJ purpoees. It is prepared by the Assistant Surve:vor GenereJ at 
OeJcutta and corresponds with the surve:v :vear to 80th September, so thet it will appear 
later than the Map Publication Report and need not repeat the Index maps showing 
p&'Qgrea of ms.p publication; ndr doe& it inolude any of lha Inc1sx mapo of goodelio work 
wlliab eppoar ill the Geodetic Beport. We aze U.us eble to free this Genera.l Beport 
from tho bewilclsring variety of Indexes wiU. which it used to be burdened, and oonlbw 
·lito one single Index map showing the progress of topographiceJ surveys since l90li, 
wlliab is the prime work of the Department. 

On U.e other hana the GenereJ Report now gives a fuller aooount of tho work of all 
field .....,., operations, ill place of the beJd eummariea which usea to be spplementod by 

faller mparla ill the A:anueJ "BMorda " Volumaa. Aloo the whola work of each 1111ii 
il pven ill • aingle OOlllpiO$ elalement, illelead of being ecaltered over various Parte of 
lhe Report according to tho nature of work. The object of u.is previous eeparailon of 
. tho work into Parts is now better mel by Abstract I, which enables anyone interested 
In • parlio1llar form of work, • .,., forest IIID"''e:vs. or In a parliou\ar area, to look up all 
relevant parts of tho lleport without difficulty, 

6. S!Lpple'111671ts. The Map Publication and Geodetic Reports are 
complete and need no Supplement; but the General Report does not 
giw minor statistics regarding surveys, which are needed for departmental 
reference, and also its Index map is on too small a scale to show exact 
details of BU1'V6y operations. Each survey nnit therefore now prepares . a 
"Technical Supplement" giving minor statistics of departmental interest, 
1md also " Detail Index mapa " showing exactly the work of each year on 
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ali scales of survey. A few copies of these are prepared in durable form, 
and are bound in mam>'rucript for future reference in the Department. By 
these means all essential needs. are being met with much economy of labour 
and a very great increase in the promptitude of publication. Thus ~e 
exclusion from the General Report of minor details of all kinds makes it 
possible to get most of the material to press in the summer, eo as to have 
the whole of it nearly ready for publication by the close of the survey 
year on 30th September; it can thus be bound and issued about a year 
earlier than was possible under previous conditions. 

'1. The survey reports of the General Report will also be supple
mented from time to time by occasional volumes of the "Records of _the 
Survey of India" which will give a full account of special survey opera
tions of exceptional interest. 

8. Minw • impr011ements of various kinds have also been introduced 
into all the Reports. Perhaps the most valuable of these is ~e attempt 
to show future work on the Index maps; thus the General Repori Inde:s: 
indicates the probable locale of survey operations for the coming field 
season, while the Map Publication indexes show mapa in hand and likely 
to be published in the near future, in addition to those already published 
up to the date of completion of the Report. This procedure, combined 
with prompter publication of the Reports, will give all current informa
tion almost up to the date when the next volumes will become available. 

9. These changes have been effected during a period of considerable 
diffienlty, and many imperfections still remain which can only be set right 
by the light of further experience of the new system. 
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APPENDIX IL 

THE FIRST SURVEY OF NEPAL, 1924-192'1. 

1. In 1924 His Highness Maharaja Sir Chandra Shamsher Jnng 
Bahadv, Bana G.C.B., G.C.S.I., G.C.M.G., G.C.V.O., D.C.L., Honorary 
Genera.l in the British Army and Colonel of the 4th Gurkha. Rifles, 
Prime Minister and :Marshal Supreme Commander-in-Chief of Nepiil, asked 
for the co-operation of Indian Surveyors of the Survey of India in pre
pa.ring complete modern !llaps of the whole of N epii.l. This enlightened 
r.et ha.s resulted in one of the greatest single contributions to Himalayan 
Geogra.phy which has ever been made, by giving us for the first time ac
curate knowledge of the drainage and structure of 55,000 square miles of 
counU:y {an area approximat~ly equal to that of England and Wales), ex
tending over some of the greatest mountains of the world, and including 
the highest known peak, Mount Everest, which is over 29,000 feet above 
sea 1eveL This work consitutes such a. valuable addition to geographical 
knowledge that a skeleton map of Nepal is published as a frontispiece 
t.o the present General· Report in order to furnish geograph~rs of all 
countries with the main outlines of the country, pending the prepara
tion of maps on larger scales•. 

' 2. A complete contoured map on the sca.le of 8 miles to 1 inch; 
w&& ·required, but the field work was carried out on the more conveni~ 
ent scale of 4 ·miles to 1 inch. A special 8-mile map is now being 
prepared in three sheets, after which the new information will bs 
incorporated in revised editions of the Standard degree sheets on the 
scala of l inch to l.mile. 

3. Two Nepalese officers, Lt.-Colonel Ganesh Bahadur Cha.ttri 
and Captain Ganj Baha.dur Ka.rki, were placed in control of the survey, 
and their ability and untiring efforts in organising transport and supplies 
in a most difficult country were the main essentials in the successful 
&eeomplishment of the whole work. 

4. SeaBon 19fi4-S5. Work commenced a.t Kitmindu in November 
1924, when Messrs Jugal Beh&ri La.l and La.lbir Singh of the Upper 
Subordinate Service of the Survey of India., with one surveyor and one 
computer, also of the Survey of India., reported themselves to the 
Nepalese officers in charge. 

*The Director, Geodetic Branch, Survey of India, Debra ));;n, will Bllpply spare 
oopies of t.his skeleton map to any geographers or scientists who may require il. 



93 

The small scale of survey and the desirability of starting the plane
tabling without delay, combined with the difficulty of carrying triangula
tion thro11gh the Tarai country, made it unnecessary to follow the 
rigorous methods of triangulation normally carried out inside India. 
Direct connection with the Indian triang11lation was therefore dis
pensed with during the first season and the position of Kaulin (a 
station near Katmandu fixed by CaptiUn H. Wood, R.E., in 1903 by 
theodolite resection from distant peaks) was accepted as correct. A 
base of 3,600 feet was measured at Katmandu, and from this Mr. Jugal 
Behsri La! carried out triangulation over an area of 8,000 square 
miles. Mr. Lalbir. Singh and one surveyor meanwhile completed the 
survey of 7,925 square miles on the !-inch scale over the same area. 

5 •. Season 19!B6-IB6. The strength of the detachment WM raised 
to fourteen by the addition of ten more surveyors. Mr. Jugal Behari 
Lal remained in charge, and in addition to supervising the surveyors 
he extended the triangulation with the assistance of Mr. Lalbir 
Singh. 

This season Mr. Jugal Behari Lal based his triangulation on existing 
Indian triangulation on the Kumaun-Nepal border, and proceeded in 
a south-easterly direction as far as Binjkot (Lat. 28° /18', Long. Ill" 14'), 
where he connected with a similar series· executed by Mr. Lalbir Singh 
and emanating from old triangulation on the southern border of Nepil 
in longitude 84° 20'. An area of 191250 square miles was adequately 
covered with triangulated points. 

The season's onttnrn of topography amounted to 33,045 square 
miles. This was inspected as far 88 possible by Messrs Jugal Behari Lal 
and Lalbir Singh, ably assisted by the two NepAlese officers previously 
mentioned. In addition to the data provided by the new triangulation, 
use wae made of peaks ftxed from 0ld triangulation in the plains of 
India . and from the Darjeeling triangulation to the eash. The latter, 
especially, enabled a larl\'e area to be surveyed without any fresh 
triangulation. 

6. Ssason 19B6-B7. The detachment remained at the same 
strength, with personnel unchanged, and completed the topography, 
covering an area of 14,025 square miles. Field work waa finally closed 
in March 1927 .. 

7. Results. The total area surveyed, 55,000 equare miles, covers 
the whole of Nepal up to the borders of previous Indian Surveys. 
Three small areas had to be omitted (vide frontispiece). The first ia 
a small gap (60 square miles) north of Manang Bhot near the malo 



axis of the Himiilaya, where work was stopped by continuoua snow 
storms; the second (150 square miles), north of Jegdol Lekh, wae only 
roughly sketched on account of bad weather; the third, near Rasua 
Garhi on t\le Tibet border, was invisible from the Nepal side, and 
could only have been surveyed by crossing the border into Tibet. 
The N epilese Government proposes to have these blanks filled in as 
soon as possible by its own surveyors. 

8. 7'/te cou;ntry surveyed presents great diversities of climate and 
relief. On the south it is bordered by a low-lying traet of Tarsi, covered 
with forest and very malarious. The centre· of the country consiste of 
steep hills 5,000 to 10,000 feet high, largely forest cove;red and intersected 
by deep, valleys. It is bordered on the north by the main axis of the 
Himilaya, a region of high cliffs and perpetual snow, where survey is 
made additionally difficult by mist and cloud. 

9. .Acc'l.l.racy of the SWMJey. Considering that the triangulation had 
to be carried out concurrently with the topography in the first two 
seasons, and the many difficulties presented by the country, the resulting 
surveys show evidence of a very satisfactory degree of accuracy. It .is 
believed to contain very few inaccuracies which will be appreciable on the 
scale of 8 miles to the inch. None of the stations of the triangulation 
are likely to be us much as 100 feet wrong in position or 20 feet in 
height. The junction of two series at Biinjkot (para. 5) revealed closing 
errors of 0"·51 in latitude,· 0"·87 in longitude, and 15 feet in height. 
Apart from a few cases of doubtful identification, fixings of distant peaks 
whose positions were previously known agree within 250 feet in position 
and 50 feet in height. The agreement is generally much closer. It is 
believed that the maximum errors of topography can hardly exceed half a 
mile anywhere, and that the average error of planetable fixings through
out the work should be well within one quarter of a mile, or about one 
thirtieth of an inch on the 8-mile scale. 

The successful completio~ of this survey in the short time of three 
years, in spite of the difficulties of climate and topography, is a notable 
achievement and reflects great credit on all the officers and surveyors 
concerned. · 

10: NoTM?UJla.twre of the peaks. The Nepalese only give specific 
names to a few BD.ow-covered peaks of remarkable aspect, but each group 
of snowy peaks is called a Himill• or "Abode of &DOW", and receives a 

• Tho Hindi contraclion Himal is flOnora.lly used in NepAl and tho Easlem 
Himillayas in plooo of tho Sansoril Hfm<llay<J used further weal, 
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name. Thus Mownt Everest dominates the Mihii Langur Himiil; Kinchin
jwnga, the Singiililii Himiil; Dhaulagiri, a Himii of the eame name; 
Gauri Sankar, the Rolwiiling Bimil; and .dpi, the Viyis Rishi Him&!. 
Mount Everest itself, whose steep southern face carries little snow, is in
conspieuous from the south and has received no Nepalese name. It has 
recently been suggested that the Tibetans give Mount Everest the name 
of Chomolomo, but Lt.-Colonel Ganesh Bahiidur, of Nepiil, conaiders 
that this name is used for the whole northern side of the Miihil Langur 
Himil, and that it is not the name of the peak. 

• In view of Captain Wood's work in 1903 and the full summary of 
the situation published in 1904 in "Nature", Voloume I..xxi, p~ges 42-46, 
it is surprising that some European geographers still persist in giving the 
name Gauri Sankar to Mount Everest. By enquiry in the immediate 
neighbourhood, the name of Gauri Sankn.r was definitely found to apply 
to the twin peaks ( 23,440 feet) situated over 30 miles West of Mount 
Everest, as identified by Captain H. Wood-in 1903. The local inhabitants 
frequently use the alternative name of Gaurii Parbatta. Either name 
implies the idea of Shiva, a,'nd his wife, and is suitable to these twin peaks 
but would be quite inapplicable to the isolated pyramid forming the 
summit of Mount Everest. 



NOTE 
-

INDEXES showing MAPS PUBLISHED to date on 
v&rions se&les by the Survey of India are bound with 
the annual Map Publication Report. 

INDEXES illustrating Geodetic Operations are bound 
with the an~ual Geodetic Report. 
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