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PREFACE.

THE WORK OF THE SURVEY OF INDIA.

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

In the past the department has also carried out the original large scale
revenue surveys for most of India, and was still conducting this work for
Central and Eastern India and Burma up to 1905, when all revenue surveys
were handed over to the Provinces concerned, together with officers and stafl
as rvequired, in order to concentrate the energies of the department on a
complete new series of modern topographical maps on the 1-inch to 1 mile
scale. It was hoped to complete this series by 1930, but owing to retrench.
ment and the war little more than half has been done up to date, in sepite of
the reduction of the scale of survey for less important areas. Thus, although
new surveys covering an area about equal to that of England are carried out
every year, the maps of half the country are still very old and only kept up
to date roughly by means of rather perfunctory information supplied by local
officials; the old maps are also about two iiles out as regards geographical
position, being based on a longitude of Madras determined in 1815.

Boundary surveys and records of international, state, and provincial
* frontiers have always formed an important item of topographical work; and
din recent yearsthere has been considerable progress in the preparation of
3 Guide Maps for important citics and military stations, where the 1-inchtol
. Inile scale is quite inadequate.

Miscellaneons. While expending on topographical and geodetic work all

funds nllotted by Imperial Revenues, the department is steadily developing the

4 policy of aiding local surveys in various ways, on payment by those concerned.

, These imiacellaneous operations include: all forest and cantonment surveys:

“many riverain, irrigation, railway, and eity surveys, and surveys of tea

gardens, mining areas, &ec., with a great deal of control levelling for the same:

administrative assistance and officers are also given in aid of the revenue

surveys of varions Provinces and States. The Printing Offices do much work

. for other Government departruents, such as printing special maps, illustrations

for Archeological Reports, all dingrams for Patents, &e. The Mathematical

Instrument Office gives valuable aid to all Government departiments by main-

< laining a high standard of instrumental cquipment, especially in connection

- with optieal work, and by the manufacture and repair of high-class instruments
S.which would otherwise have to be imported from abroad.



Military, &c. 'The department is also responsible for all survey operations
required by the Army, and has been rapidly developing measures to meet the
greatly increased complexity of modern military requirements, especially in
connection with air-survey. In view of its high military importance, air-
survey work for various civil purposes is receiving all possible encourage-
ment and assistance, while the latest methods of stereo-photography are being
studied experimentally.

Administration is by the Surveyor General under the Education, Health
and Lands Department of the Government of India. The Headquarters Office
is at Calcutta under the Assistant Survevor General, and there are seven
Directors, one for each of the five Survey Circles into which the country is
divided, one for the Geodetic Branch at Dehra Diin, and one for the Meap
Publication and other technical offices at Calcutta.
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SURVEY OF INDIA
GENERAL REPORT
1929 To 1930

From 18t October 1929
To 30th September 1930

INTRODUCTION AND SUMMARY.

1. Annual Reports are published in three separate volumes
as follows:—
General Report.
Geodetic Report.
Map DPublication and Officc Work Report.

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

The Map Publication 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 as the Mathematical
Instrument Office, which have to conform with the financial year.

The Geodetic Report includes full details of all scientific work.

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

the Index Map.

2. General. Brigadier R. H. Thomas, D.8.0., held the post of
Surveyor General throughout the year.

The post of Assistant Surveyor General was filled by Major Kenneth
Mason, M.C., R.E., upto 4th December 1929, and afterwards by Lt.-Colonel
C. M. Thompson, 1.A., upto 4th May 1930, and thereafter by Captain
G. H. Osmaston, M.C., R.E,
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3. The total cost of the Department for the past tinancial year.
ending 31st March 1930, as compared with that of previous years, was

as follows:—

1927-28

1928-29

1929-30

REMARKS.

Gross actual cost

Deduct receipts and credits

Ra.
58,29,630(a)
23,24,736

Ras.

63,37,651(b)

25,34,105

Rs.
60,61,645*
24,'79,158*

(a) Including
Rs.  3,53,100
for English
Charges ( High

Commissioner )
on Stores, and
loss or gain by
exchange.

(b) Including
Rs.  4,40,626
for do. do.

Net actual charges 85,04,894 38,038,546 |35,82,487*

®*These figures are not final.

The total area of new surveys of all kinds completed during the year
was 61,107 square miles (p. 26).

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

The recruitment of two technical officers from England for the Brush
Drawing and Engraving Sections of No. 1 Drawing Office, to which
reference was made in last year’s report, was deferred in view of the
High Commissioner’s disinclination to send out newly recruited officers
during the hot weather. The situation has since entirely altered owing
to intimation having been received that the Ordance Survey had discarded
brush drawing. The whole question had accordingly to be reconsidered
and it has been decided that Engraving work should continue and that
two engraving experts should be recruited, one preferably with a
knowledge of pen work.

Nos. 22 (Riverain) and 24 (Sind Rectangulation) Parties on comple-
tion of their programme were disbanded from 1st June 1930 and 1st
October 1930 respectively.

From the same date the designation of No. 23 Party was changed
from ‘‘Rectangulation” to * Irrigation Surveys’.

Uunder the orders of the Government of India, the Forest Map Office
has been re-placed under the executive control of the Officer in charge
of No. 2 Drawing Office and No. 20 Forest and Cantonment Office has
been renamed ‘‘No. 20 Party (Cantonments)”. This Party was trans-
ferred from the administrative control of the Director, Geodetic Branch.
to that of the Director, Central Circle, from the 1st April 1930.

The temporary executive charge of Officer in Charge, Map Publica-
tion Office, which was created for Mr. E. B. West was abolished with
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effect from the 5th January 1930, on his taking over charge of No. 1
Drawing Office from Rai Bahadur P. Ray.

5. Notable events of the survey year were as follows:—
Bhakra, Dam Project.—At the request of the Government of the
Punjab the survey of the area commanded by the Bhiakra Dam Irrigation
Project has been undertaken. The work which will take about 12 years
to complete includes:—
(a) Triangulation and traversing for the demarcation of 3,000 acre
rectangles with permanent markstones.
(b) Further demarcation down to 25 acre rectangles with smaller

markstones.

(¢) Levelling and publication of 25 acre spot height charts on the
scale of 4-inches to 1 mile.

(d) Special topographical survey on the scale of 4-inches to 1 mile
and publication of the maps with contours at vertical intervals
of a foot.

The project itself involves the construction of a dam 500 feet high
on the Sutlej at Bhikra, the storage capacity of which will be over 4}
million foot acres of water, the equivalent of a discharge of 12,500 cubic
feet a second for six months. The water will be utilized in increasing
the intensity of irrigation on the Sirhind and Western Jumna Canals and
extendirfy the irrigation from these canals up to the physical limit of
command from Delhi vie Hissar to the limit of irrigation from the Sutlej
Valley Project. The area commanded by the Grey Canals not already
absorbed in the Sutlej Valley Project will be converted from inundation
into non-perennial irrigation.

The total area in which it is hoped that irrigation will be effected
under the Bhikra Dam Project is nearly 12 million acres and into 44
million acres of this area, irrigation will be introduced for the first time.
(p. 49).

Boundary Survey.—Lieut. D. R. Crone, R.E. was deputed to settle
a m;mber of boundary disputes between Mandi and Suket States
(p- 51).

Maneuvres.—Detachments from E Company took part as formed
military units with Western Command Manceuvres between 16th and
25th October 1929.

The only tactical map used on manceuvres was a one-inch map pre-
pared by E Company from Air photographs taken by the Royal Air Force
during July and August 1929.

. E Comnpany carried out military training from June to October 1929
in co-operation with the Royal Air Force and the Royal Artillery, and
with the 2nd lndian Division during the Western Command exercises
, The training embraced the subjects which would form the work ofa.
Survey Company in war and included rapid triangulation, artillery survey
air survey and the rapid compilation and reproduction of a map. 7
A full report on the above by Major E. O. Wheeler, m.C., R.E., is
being published as a Special Publication. , ’

Para. 5 of the Specinl District Order by Major General J. W. O'Dowda

“.B, 8.1, ¢.M.G, Commander, Baluchistan District, dated the 26th’
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October 1929, regarding the military training in E Company, is reproduced
below :—

“The General Officer Commanding-in-Chief is very glad that it
was possible in these exercises to give No. 2 Indian Survey
Company an opportunity for carrying out practical work in
the field and he congratulates the unit on the results of their
activities”.

A detachment of No. 18 Party (Air Survey) participated in the
Northern Command R. A. Concentration at Hatti in February 1930 and
a note by Major W. J. Norman, M.C, R.E., on a strip map prepared by the
detachment is being published as an addendum to Major Wheeler's report
on military training in E Company.

Deputation of Officers:—Major K. Mason, M.c,, R.E. and Mr. B. L.
Gulatee, M.a., (Cantab) attended as delegates the 4th General Assembly
of the International Union of Geodesy and Geophysics held at Stockholm
in August 1930. At the first plenary session of the Union, India’s
adwission as a separate unit to the Union was proposed and carried
unanimously.

Major W. J. Norman, M.C., R.E.,, was deputed to attend as a repre-
sentative of India, the Internatlonal Conoress of Surveyors and the 3rd
International Contrress for Photourmnmetr) held at Zurich in September
1930.

Exploration :—The final results of Dr. Williamn Filchner®s astro-
nomical positions of points observed by him in Tibet and China in 1926-
27 were received.

Khan Sahib Afraz Gul Khan rejoined A Company in November 1929
on return from deputation with the Visser expedition to the Karakoram.

A brief resume of the expedition is given below:—

During June and July the great glacier tributaries of the Lower
Siachen Glacier and the side valleys and glaciers of the
Upper Nubra Valley were explored and mapped. The ex-
pedition then crossed the Saser Pass, explored and surveyed
the valleys of the Chimshin Jilga and the Tughmo Zarpo
Lungpa which drain the east side of the Nubra-Shyok Water-
shed. Later the source of the Chip-chap and the neighbour-
hood of the Kara-tigh Pass and the upper Kara-kash River
were visited and surveyed. The total outturn of the Khan
Sahib was 2,300 square miles of § inch survey in 82 working
days.

The t'x}}’)edition was encamped 9 miles beyond the upstream end of
the Kumdan Lake (and 19 miles from the dam) when the
Shyok dam burst at 5 A. M. on August 15th; information
was received by the expedition that the lake was entirely
emptied bhut that the breach is narrow and there ir every
probability of the hreach being closed again during the winter.

Surveyor Muhammad Akram was attached to the Visser Expedition
on it return to India from Turkistan, and carried out surveys in the
Upper Shyok Valley.

N. F. Prorince.—Further surveys in tribal territory, Hazira
district, have heen undertaken by A Company, and the survey of the
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Black Mountain, which had not been visited since the expedition of
1888-91, is now nearly completed.

Surveyor Narayan Singh of No. 11 Party again accompanied the
Civil Officer on an expedition among the Naga Tribes in the unadminis-
tered territory to the North of Burma (p. 74).

Adventures and Casuulties.—The Officer in Charge of No. 8 Party
has reported the following incident:—

On the 1st May 1930 while bathing in a tidal river in the Tanjore
district a surveyor was swept out of his depth by the tidal
current. Mr. S. R. Kelkar perceiving him in difficulties went
to his rescue at considerable personal risk, and his prompt
and gallant action undoubtedly saved the surveyor's life.

A very regrettable accident occurred on 22nd April 1930 on the
road between Jandola and Khirgi in South Waziristin. A lorry contain-
ing seven khalasis of Khan Sahib Afraz Gul Khan's squad, ran off the
road about 4} miles below Jandola and [alling down the steep hill side,
was wrecked 50 feet below.

Three of the khalasis were killed and the remainder received more
or less serious injuries.

The Mathematical Instrument Office carried out special repairs to an
Air Pollution Apparatus for the Calcutta School of Tropical Medicine.
It carried out experiments on the testing of mirrors for sextants, and in
stainless steel for making Quintant mirrors.

About the heginning of January 1929 the Mathematical Instrument
Office designed and made up for the Officer in Charge, Bacteriophage
Inquiry, Bankipore, for experimental work on Cholera, three small
Ampoule fillers which proved a complete success. Three large instruments
of the same nature were made up and supplied in June Jast to deal with
possible outbreaks at Patuna. It is understood that these have greatly
facilitated the work of the Bacteriologist in charge.

Distinguished wvisitors.—H. E. Sir William Malcolm Hailey, M.A.,
G.C.LE.,, K.Cc.8.1., 1.c.s., (Governor of the United Provinces visited the
Geodetic Braneh Offices at Dehra Dan on the 30th Octoher 1929,

8. Appreciations.—-The following is an extract from a letter
from the Superintending Kngineer. New DProject, Irrigation Works,
Punjab in connection with the cowmpletion of the Haveli Irrigation
Project Surveys:——

“I have the honour to express iny apprecintion of the success of the endenvours
of the Geodetic Branch to expedite the reproduction of the Haveli Sheets.

The whole of the survey shceels have been mounted in strips and studied in
detail by me, and I have found no point on which any eriticism could
be raised.

[ would nalso cxpress apprecintion of the way in which Mr. Simons, Officer in
charge No. 23 Party, has carried out the survey work in close collabora-
tion with the Irrigation Department so as to have produced maps which
show all the information required in such n satisfactory manner."”

The Deputy Commissioner, Hazara District, North-West Frontier
Province expressed his keen appreciation of the work done by Mr. Mohd.
Aglam in carrying out surveys on the Eastern slopes of the Black
Mountain and of Nandihar and Thalkot in tribal territory during 1929.
Political relations were very uncertain but Mr. Mohd. Aslam paid visits
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to several of the leading chiefs, which led to a friendly understanding
being established, and enabled this survey to be carried through
successfully.

The services of Lieut. D. McK. Burn, R.E., and Mr. Chirag Shah
(Upper Subordinate Service) were specially commended for their excellent
work triangulating in Chitral during 1929. These two officers established
stations and carried out observations successfully at great altitudes and
under very severe weather conditions. Several stations were over 19,000
feet, and on more than one occasion owing to bad weather several nights
were spent close to the summits before the observations could be
completed.

The Director, Burma Circle, received from the Officer in Charge of
the Naga Hills Expedition a warm appreciation of the services rendered
by Surveyor Narayan Singh, who accompanied the expeditions during
seasons 1928-29 and 1929-30.

7. Awards.—The following honour was conferred during the
year i—— _

Rai Sahib ... Mr. Amar Krishna Mitra.

8. Personnel.——Casualties, retirements and recruitments were as

follows:— ) ‘ .
Class I Officers :—Messrs. C. E. C. French, B. M. Berrill, and Rai
Bahadur P. Roy retired. Rai Sahib D. R. Verma was superannuated.

Lieut. D. McK. Burn, R.E., reverted to military employ. '
Major W. E. Perry, M.c., R.E., has been permanently transferred to

the Security Printing, India.
Lieut.-Colonels Couchman, M.C..

confirmed as Directors. ' .
Dr. deGraaff Hunter, sc.D., M.A., F.lnst.P., was appointed Director

r.E. and Hamilton, D.s.0., R.E.,, were

(t orary). ' N
(em%aptgizls Heaney, K.E., Osmaston, M.C, R.E., Major J. H. Williams

and Messrs. H. B. Simons, V. W. Morton and E. B. West were confirme
as S intendents.
o Sué):;tnin Bomford, R.E., was appointed Superintendent.

Lieut. R. C. N. Jenney, R.E., was appointed to the Department.

(lass 11 Oficers: —Nessrs. N. R Masumdar, K. E. Saubolle, and
T. F. Kitchen retired. Mr. P. K. Ghosh. B.A. (Cantab). resigned.
Mr. (. E. R. Cooper died.

Seven candidates were appointed to Class I Service and posted to
the Geodetic Branch for training.

Upper Subordinate Officers :—K. 3. Hayat Muhammad, R. 8. Jamna
Prasad and Messrs. Mukundananda Acharya and Badlu Ram retired.

Six probationers were contfirmed in their appointments.



1. ~ABSTRACT OF SURVEYS IN EACH PROVINCE
AND STATE.

9. The prime duties of the Survey of India are geodetic, topogra-
phical and geographical, but the department is also developing co-operation
with local survey agencies, with a view to mutual economy, and is now
doing a considerabie amount of miscellaneous outside work on payment,
besides advising and assisting Provincial Governments with local and settle-
ment 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. Riverain Surveys.
Exploration. Boundary Surveys.
Topographical Surveys. Geodetic.

Forest Surveys. Framework.
Cantonment and City Surveys. Levelling.
Cadastral Surveys. Miscellaneous.
Railway Surveys. Training.

10. N. W. F. Province, Kashmir and Jammu, and

Gilgit Agency.

Air surveys in Dir, Swiat and Chitral Agency, Orakzai and Tirah and
Kohat district. Corrections to published sheets by air survey in
Peshawar (p. 48).

Ezplorations in the Upper Shyok Valley, Kashmir State (p. 44).

Topographical surveys in Hazira district, Muzaffaribad district (Kashmir),
Tribal territory and Dir, Swat and Chitral Agency (p. 45).

Framework. Triangulation in Waziristin and Chilas (p. 45).

11. Baluchistan.

Topographicai surveys in Kalat State (p. 47). Revision of 1-inch sheets
in Sibi, Quetta-Pishin. Loralai and Zhob districts as regards roads
and railways (p. 47).

Framework. Triangulation in Kalat State (p. 47..

12. Punjab, Punjab States and Delhi.

Air surveys for correction of published sheets in Attock (p. 48).

Topographical surveys in Lahore, Ferozepore. Amritsar. Rawalpindi and
Muzaffargarh districts (p.p. 45, 50).

Cuty surveys. Revision of Delhi Guide Map (p. 54).

Boundary surveys in Mandi and Suket States (p. 51).

Framework. Traversing in Jhang, Multan, Lyallpur and Montgowery
districts (p. 44). Triangulation in Hissir district and in Patiala
State (p. 49).

Traversing and Rectangulation in Ferozepore, Hissar, Ludhiana and
Muzaffargarh districts, and in Faridkot. Kalsia and Patiala States
(p.p- 49. 50).

Levelling. High precision levelling from Ghakkar to Sargodha and
back, and from Sargodha to Jhang (p. 15).

Tertiary levelling in Muzaffargarh district (p. 50).
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13. Rajputana Agency, Ajmer-Merwara and Bikaner.
Topographical surveys in Ajmer-Merwira Province and in Jaisalmer,
Jodhpur and Kishangarh States (p. 54).
Framework. Triangulation in Jaipur and Jodhpur States (p. 54).
Levelling. High precision levelling from Bhopal to Nasirabad, and from
Baroda to Marwar Pali (p. 14).

14. Central India Agency and Gwalior.

Air survey of Indore City (p. 54).

Topographical surveys in Bhopal and Tonk States, Bhopal Agency and
Gwalior State (p. 55).

Framework. Triangulation in Rewah State (p. 57). Traversing in
Indore City (p. 55).

Levelling. High precision levelling from Gwalior to Jhansi, Bhopal to
Dewas, Bina to Bhopal, and Bhopal to Nasirabad (p. 14).

Miscellaneous. Survey of Raisen Fort and Sanchi Tope (p. 62).

15. United Provinces.

Topographical surveys in Mirzapur district (p. 56).

Framework. Traversing for Air surveys in Sitapur and Bahraich
districts (p.p. 79, 60).

City surveys. Revision of Benares Town Guide Map (p. 56).

Levelling. High precision levelling from Mussoorie to Dehra Diin,
Saharanpur to Morvadabad, Jhansi to Bina and Gwalior to Jhansi

(p-p- 14, 15).

18. Central Provinces.

l’opoqrapluml swrveys in Bilaspur district and in Korea, Raigarh, Sakti,
Surguja and Udaipur Feudatory States (p. 57). 'In Bastar State
(p- 61).

Geodetic. Gravity at Chanda (p. 14).

Framework. I‘rmnvul.l.tlon in Balaghat, Bilaspur anll Mandla districts
and in Jashpur, Kaw: ardha unl ‘%urtrull Feudatory States, and in

Bastar State (p 57). .
Levelling. High precision levelling from Jhinsi to Bina, and Bina to

Bhopal (p. 14).

17. Bombay Presidency, States of Western India and
Baroda.

Topoqrrzphu'u[ survelys in Dharwar and North Kanara districts (p. 63).

Reodetic. Gravity in Poona, Sholipur, Bijapur and Dharwir districts

. 14).

Franggu_mrk. Triangulation in Belgaum, Bijipur, Dharwar, North Kanara
districts. Kolhapur and Savanir States, and Southern Maratha
Jagirs (p. 63).

Traversing and Rectangulation in Larkana, Sukkur, Thar Parkar
and Upper Sind Frontier districts and in Khairpur State (p.p. 58, 59).
Levelling. High precision levelling frown Baroda to Marwar Pili, and

Dewis to Mhasvid »ia Dhalia (p. 14).  Tertiary levelling in Lirkana,

Sukkur, Thar Parkar and Upper Sind Frontier districts and Khair-

pur State (p.p. 58, 59).



ABSTRACT OF SURVEYS IN EACH PROVINCE AND STATE 9

18. Hyderabad.

Topographical surveys in the Karimnagar and Warangal districts (p. 61);
in Raichar district (p. 63).

Geodetic. Gravity in Raichiar, Gulbarga, Hyderibid and Karimnagar
districts (p. 14).

Miscellaneous. Survey of Gulbarga and Warangal Forts (p. 62).

19. Mysore.
Topographical surveys in Chitaldrug, Kadir and Shimoga districts

(p- 63).
Miscellaneous. Estate surveys in Hassan and Kadar districts (p. 63).

20. Madras Presidency, Madras States and French

Territories.

Topographical surveys in Ganjam district (p-p- 67, 68); in Guntar, Klstna
and Vizagapatamn districts (p. 61); in Belldry district (p. 63),
South Arcot, Tanjore and Trichinopoly districts and in Pondlcherry
and Karikal (p. 64).

Geodetic. Qravity in Bellary, Anantapur, Kurnool, Chittoor and
Cuddapah districts (p. 14).

Framework. Triangulation in Vizagapatam district (p. 62); and in
Salem, South Arcot and Trichinopoly districts (p. 64); in Ganjam
district (p. 68). o

Miscellaneous. Estate surveys in Coimbatore and Nilgiri districts
and Travancore State (p. 64).

21. Bihar and Orissa.

Topographical surveys in Palamau district (p. 56); in Cuttack, Patua,
(1aya, Monghyr, Hazaribagh, Santal Parganas, and Puri districts
(p-p- 67, 68) and in Ranpur, Athgarh, Baramba, Hindol, Dhen-
kanal, Khandpara, Narsinghpur, Tigiria, Daspalla and Nayagarh
States (p. 68). °

Forest surveys. Several Government reserved and protected forests in
the Puri Forest Division were included in the ordinary survey
(p. 68). Special 4-inch boundary surveys in the Hazaribagh Forest
Division (p. 67).

Framework. Triangulation in Angul and Purnea districts, and in
Rairakhol, Sonpur Athmallik, Talcher, Baud, \hrsm(rhpur Khand-
para, Dnspfﬂln and Nayagarh Stutes (p.p- 68, 40)

Levelling.  Secondary levelling for E. 1. Rallway (p- 77).

Miscelluneous. Survey of Cuttack Buddhistic Caves (p. 68).

22, Bengal Presidency, Sikkim and Nepal,

Topographical surveys in  Birbham, Burdwan, Bankura, Darjeeling
Jalpaiguri, Rangpur districts (p.p. 67, 69), and in C'ooch Behar Stnt:}:
Bhutan, Sikkim and Nepal (p. 69).

Forest surveys. Several Government reserved forests in Buxa, Darjee-
ling and Jalpaiguri Forest Divisions were included in the ordinary
survey (p. 70).

City surveys in Caleutta including Howrah and Dum-Dum (p. 68).
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(Feodetic. 2 Stations of Primary triangulation were observed in Chitta-
gong (Chittagong series) (p. 14).

Framework. Triangulation and Traversing in Birbhim, Burdwan,
Bankura, Hooghly, Howrah, Murshidabad, Dinajpur, Jalpaiguri,
Darjeeling, and Chittagong Hill Tracts districts (p.p. 67, 70); in
Tripura State, Bhutan, Sikkim and Nepal (p.p. 69, 70).

Levelling. Levellmo for topooraphlcal surveys in Midnapore district
(p. 67).

Secondary levelling for the E. I. Railway and for the Commissioners

for the Port of Calcutta (p. 77).

23. Assam and Bhutan,
Framework. Triangulation in Cachar and Lushai Hills districts (p. 70).
24. Burma.

Topographical surveys in Bassein, Upper Chindwin, Henzada,” Insein,
Katha, Ma-ubin, Minbu, Myitkyina, Sandoway, Tharrawaddy and
Thayetmyo districts, and in the Naga Tribal area. (p.p. 71,73, 74).

Forest surveys in Mansi Division of the Northern Forest Circle and in
the Upper Chindwin Division of the Chindwin Forest Circle
(p. 75).

(Feodetic. 15 Stations of Primary triangulation were observed in the
Southern Shan States. (Mong Hsat and Great Salween Series).
(p. 14).

Framework. Triangulation and Traversing in the Upper Chindwin,
Henzada, Myitkyina, Pegu, Prome, Tharrawaddy, Thayetmyo and
Toungoo districts. (p.p. 71, 73). Triangulation in Chin Hills
(p- 70).

Miscellaneous. Special survey of Rubber Estates near Rangoon.
(p- 74).
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II.—ABSTRACT OF GEODETIC OPERATIONS.

DIRECTOR ;.—Dr. J. de Graaff Hunter, M.A,, 8¢.D., F. Inst. P.

25. General.—Besides geodetic work, the Director, Geodetic
Branch, administers the following offices at Dehra Din:—XNo. 2 Drawing
Office, the Forest Map Office and the Publication and Stores Ofice,
whose work is reported in the annual Map Publication and Office Work
Report; and also the following survey operations which are reported in
other parts of the General Report:—Levelling carried out in aid of special
engineering projects, vide para. 152; Cantonment Surveys (para. 82);
Training School (para. 153).

No. 20 (Cantonment) Party has been transferred to the Central
Circle from 1st April 1930.

26. Geodetic.—Purely geodetic operations include wiscellaneous
computations and rescarch, preparation and publication of records, obser-
vatory work (astronomical, magnetic, seismological and meteorological);
important series of triangulation, geodetic levelling, precise latitudes,
longitudes, azimuths, and gravity determinations, in all parts of India;
and prediction of tides at 40 eastern ports between Suez and Singapore.

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

Geodetic Operations for 1929-30.

27. Observatory Section.—The continuous record of the
longitude of Dehra Din was maintained by bi-weekly observations with
the bent transit, and by reception of the Bordeaux and Rugby wireless
time-signals.  Since October 1929, when a long-standing leak in the
clock case was corrected, the Riefler clock has been running very
steadily. A Shortt clock hasbeen received and installed in a temperature-
controlled cell, but it has not yet been put into regular operation.
A portable wireless receiving set, the R.P. 11 by Marconi, has been put
into regular use, and is generally found to give better reception than the
large Siemens’ set hitherto in use.

A latitude variation programme has been started with the larger
Zenith telescope, whose focal length is 41 inches and whose aperture is
3 inches. The programme is divided into a chain of 6 groups of stars, of
which two groups are observed on each working night. At least 100 pairs
are normally observed each month, although the monsoon makes great
difficulties in July, August and Septembher, which have resulted in some
reduction during these months.

The 24-metre hace-line comparator has been put into working order,
and has been used for the standardization of the invar wires with which
1t is hoped to measure a hase at Kengtung (Burma) during the season
1930-31. The thermostat of the 4-metre comparator has also been
renewed and the comparator is now fit for use. This thermostat has
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been kindly designed and made by Mr. G. F. Wood of the Royal Indian
Military College, Dehra Din.

The standard tapes of the levelling party have been regularly checked,
and the levels have been overhauled. Several Hunter short bases have
been standardized. Tests have been made of a Paulin barometer,
two new hypsometers with very open-scaled thermometers, the new Wild
type theodolite by Watts, and a similar theodolite by Cooke, Troughton
and Simms. The Dehra instrument store is now in charge of this section.

The magnetic observatory maintained its continuous record of the
three magnetic elements. Preparations were made for the renewal of
field observations at repeat stations in Northern India in 1930-31, and
for the possible reopening of the Kodaikanal and Toungoo observatories
in the following year. Investigations were made to discover whether a
proposed extension of the printing office with electrically driven presses
would disturb the observatory. It was concluded that it would probably
not do so, but that there is a small risk of the observatory having to be
removed, if the extensions are undertaken.

The Omori Seismograph has been in regular operation. Meteoro-
logical observations have bcen made daily for the Meteorological Depart-
ment throughout the year, and twice daily since November 1929.

28. Computing Office.—The computation of tables for use in
connection with the military Lambert grid has continued to occupy a
large amount of timme. A series of 7 grids has been adopted, which
covers the whole of India and Burma, and tables are being prepared for
(1) the conversion of co-ordinates from spherical to rectangular, (2) the
computation of triangulation in terms of the grid, and (3) the plotting of
the grid on maps with spherical graticules. These tables are now nearly
complete: they will be printed as Part V of the Auxiliary Tables, but
little progress has yct been made with their publication. The co-ordi-
nates of 300 points in Waziristan have been converted from spherical to
arid, and several requisitions for advance copies of parts of the tables
have been met.

The figural adjustments of the secondary triangulation carried out
by No. 15 Purty in the North-West Frontier Province in 1927-28 have
been completed and the positions of the stations have been recomputed
on the basis of these adjustments.

The part of the new (Geodetic Handbook dealing with the computa-
tion of triangulation has heen written, but not yet printed. New formulee
have been aulnpte(l for the \\emhtmu of angles. and the computation of
latitudes and longitudes, for which new forms have heen prepared.

In order to provide guidance for reconnaissance officers, investiga-
tions have heen made into the aceuwnulation of error likely to arise in
triangulation figures of diferent kinds. A rigorous solution of the
prohlom is well- known, but it is much too complicated for general use.
The investigation has been directed towards the mmphhcatmn of the
solution without serious loss of precision.  So far as braced quadrilate-
rals are concerned, some suecess has been achieved, but centred polygons
have so far proved less tractahle.

Solutions for a standard gravity formula, using all the isostatically
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reduced observations of which reports are available, have been taken out
on the assumptions:—
(1), that the axis of the spheroid does not coincide with the polar
axis.
and (2), that the Earth is tending to a tetrahedral form.

Both the above assumnptions are plausible on physical grounds, but
neither have been confirmed by the solutions obtained. Neither solution
satisfies the data so well as a solution made on the physically improbable
assumption that the Earth is a three-axial ellipsoid.

Four computers of the Frontier Circle have been given about a
year’s course of instruction.

The preparation of Part IV of the Auxiliary Tables, which contains
tables required in the computation of various geodetic operations, has
been completed as regards the tables required for the computation of
triangulation, and this portion has been sent to press. A summary of
all Indian ohservations of the deviation of the vertical and of the inten-
sity of gravity has been completed (it has been under preparation for the
last two years), and will be published as a Supplement to the Geodetic
Report for 1929-30. The deflections are given in terms of both the
Everest and International spheroids, and the isostatic anomalies are
given wherever available.

The following publications have been seen through the press:—
(¢) Geodetic Report, Vol. V.
(0) Professional Paper No. 24.
(¢) Geodetic Handbook, Chapter 1 (Triangulation), First part.
() Handbook of Topography, Chap. I1I (Triangulation). Revised
Edition.

The compilation of the Persian triangulation pamphlets has been
proceeded with, but none have yet been published.

24 Indian triangulation pamphlets have been compiled, mostly on the
Burmese frontier, 22 new pamphlets have been passed through the press,
and 32 have been reprinted or reproduced by photo-zincography.

One levelling pamphlet has been reprinted, and two are under revi-
sion. The data of 3 lines of primary levelling have been published as
addenda to existing pamphlets.

The preservation and maintenance by local officials of protected
triangulation stations and bench-marks has been supervised.

29, Tidal Section.—Automatic registrations were continued at
the following stations:—Aden, Busra, Karachi, Bombay, Madras,
Kidderpore and Ranzoon. Automatic registrations were resumed at
Trincomalee and Colombo on the 3rd August 1928 and the 14th January
1929 respectively. after the lapse of about 33 years in the case of the
former, and 39 years in the Jatter. In addition, observations on tide-
poles were continued at Bhavnagar, Chittagong, Akyab and Pilakat or
Deserters’ Creck (Rangoon River).

The departinenta]l inspection of the tidal observatory at Rangoon
was carried out in March 1930. The observatories at Karachi and
Bombay were inspected by the Port authorities concerned during Nov-
ember 1929 and March and April 1930 respectively.

The tidal ohservations registered at Bassein during 1928 are being
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reduced by the method of harmonic analysis, and are expected to be
completed by October 1930.

The preparation and publication of the first issue of the amplified
Tide-Tables of the Indian Ocean for 1931 has been completed. Advance
copies of tide-tables of certain Indian ports for 1931 were prepared and
despatched to the Hydrographic Departments of the Admiralty, United
States, and Japan by the end of December 1929. The prediction curves
of the 40 Indian ports for the year 1932 were run off on the tide-pre-
dicting machine, and were completed before the end of April 1930.

30. Gravity Observations.—(No. 14 Party).—Observations to
determine the force of gravity were made at 6 stations in the Bombay
Presidency, 10 stations in the Madras Presidency, 4 stations in Hyderabad
State, one station in the Central Provinces, and one in the United
Provinces.

Gravity was markedly in defect at all stations. Considerable
improvements in the procedure of observation have been introduced by
Major E. A. Glennie, O. C. No. 14 Party, which have resuited in more rapid
occupation of stations. The use of the average height map has also
greatly accelerated the computations of the results, which were conse-
quently completed earlier than usual, affording Major Glennie the
opportunity to do valuable research work in connection with gravity.

31. Triangulation.—(No. 15 Party).—During the season 1929-30
No. 15 Party had two Primary triangulation detachments in the field—
No. 1 (Observer Lieut. I. M. Cadell, R.E.) working in Kengtung State
connecting the Great Salween Series to Siamese Triangulation, and No. 2
(Observer Mr. Raj Bahadur Mathur, B.A.) completing a link of the
Chittagong Series, and then observing the western stations of the Mong
Hsat Series.

Weather conditions were difficult, and the out-turn of work of No. 1
Detachwent fell far short of what was planned, only six stations being
observed.

Both detachments commenced work with Wild Precision theodolites,
but ultimately fell back on 12-inch theodolites by Troughton and Simms.
Under the ifficult weather conditions which prevailed, the former
however have scarcely had a fair trial

32. High Precision Levelling.—(No. 17 Party)—Out of a
total length of 16,000 miles of levelling of high precision, required for
the new geodetic level-net of India, 1,096 miles were completed during
1929-30, making a total of 8,393 miles completed up-to-date.

During 1929-30. 1,849 miles of single levelling on the high precision
system were carried out as helow :(—

In fore direction only —467 males.

U P,CL&C P Gwalior-Jhiansi-Bina ... 165 miles.
(. I. & Bombay. Sehore-Dewas-Dhiilia -
Mhasaad ... 302
In back dairection only.—772 miles.
C. India & C. P. Bhopal-Bina .. 89
Rajputdna & C. L Nasirabad-Bhopal ... 340 |,

Bombay, Baroda & Rajputana. Marwar Pali-Viramgam-
Baroda ... 343
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In both directions.—241 males.

United Provinces. Saharanpur-Moradabad 241 miles.
Revision in both directions.—296 males.
Punjab. Ghakkar-LalaMisa
Sargodha ... 260
United Provinces. Mussoorie-Dehra Dan 36 ,,
Revision in the back direction only.—73 miles.
Punjab. Sargodha-Jhang e 73,

Reports of secondary levelling will be found under Part X of this
report (p. 77).
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III.—ABSTRACT OF MAP PUBLICATION

AND OFFICE WORK.

33. Full Reports of the work of all drawing, printing, and
miscellaneous offices of the department, with Index Maps showi;cr 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 1930.

The following extracts from

the full Report show the most important result of all this work, in the

shape of Publications and Issues, etc.

Table I (a)—Maps published at Calcutta, during the year 1929-30.

| Revised
, New |editions, | Number of Val
Class of 1naps. ‘ Seale. | publica- |new edi-| Copies ;ue.
tions. |tionsand| printed. | s
_ l L | reprints. |
GENERAL MAPS. ‘ Departmental.
Maps of India | Various | 8 8 23,510 , 30,402
GEOGRAPHICAL MAPS. v :
Southern Asia Series ... |1:2.000,000: 1 3 1,961 4,086
India and Adjacent Countries ‘ |
Series 1:1-000.000} 2 13 12,880 20,792
La Carte Internationale du 3
Monde ... | 1:1,000,000, 1! 1 1,000 3,000
TOPOGRAPHICAL MAPS. I
Quarter-inch, Modern v [V'=4 miles | 16 | 14 15,200 22,797
" (Prely.) Ditto 4. 8 5,486 8,179
N (Provl.) .| Ditto | . 16 4,428 6,680
Half-inch, Modern , 11“="2 miles ! 44 20 32,174 59,967
" (Prely.) Ditto 4 3 3,144 6,391
One-inch, Modern . [1"=1 mile 169 . 84 146,158 | 2,19,033
. (Prely.) Ditto 8 12 14,228 21,640
" (Provl.) Ditto 1 ! 158 158
Old-style sheets ... Various e 94 12,637 17,682
SPECIAL MAPS. v ‘
Provincial Maps ... wee | Various | e | 8 21,330 16,781
Plans of Cities and Canton- ;
ments Ditto 1] 6 2,010 8,695
Index Maps Ditto 1 11 3,887 2,325
Miscellaneous Maps Ditto 68 45 116,380 20,069
Manceceuvre Maps ... Ditto ‘i 2 1,466 3,047
Total .| . 323 | 348 418.037 4.69,624
|
Eaztra-departmental.
Maps.... .| Various ; 218 32| 120968 | 42,227
Plans and diagram Ditte | 142 41 ) 68,755 | 7.859
[lluetrations ... .. ... . 185 13 | 64,361 | 10.748
Miscellaneous ... ..l .o | 30 ' 14 ‘ 36.992 i 5.993
Total S ' 576 100! 300,066 | 66,327
Grand Total .| ... 1 808 | 448 | 718,103 | 5,35,951
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Table I (b)—Maps published at Dehra Dun.
New |Reprints| Number of Value
Class of maps. Scale. publica- |and new | sheets Rs ’
tions. {editions.| printed. :
Departmental.
Cantonment maps Various 59 6,639 5,649
Forest maps " 19 61 4,865 4,708
Miscellaneous . ' 9 6 3,674 1,442
Total 28 126 15,178 11,794
Eaztra-departmental.
Maps ... | Various 98 18 95,990 12,808
Plans and diagrams i " 42 92,484 3,752
|
Charts . " 637 33,727 16,561
|
Forest maps . " 61 6 8,406 ' 5,881
i
Total | 838 24 | 230,607 38,997
Grand Total ' 866 | 150 | 245,785 50,791
| |
Table I (¢c)—Maps published at Bangalore.
i New !Reprints Number of Val
Class of maps. Scale. | publien- ! and new | sheets %ue.
| tioms. editions.| printed. s
Departmental.
Nil.
Extra-departmental.
Forest maps, Hyderabad | Various | 81 ... 250 | 397
and Mysore. : i | J
; i i
Forest.nmps, Hyderabad | 2"=1 1nile 7 % i 560 : 8,806
: ‘ i
Private Estates ..o | Various ! 8 | 3 | 1956 412
; i i
Do. .. 16"=1 mile 44 | 519 9,948
Plans and diagrams Vurions 20 4, 5,402 ' 1,607
i :
Total 88 l 7] 6926 16,170
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Table I (d)—Maps published at Quetta.

New | Reprints | Number of Val
Class of maps, Scale. publica- | and new | sheets %ue.
. o . 8.
tions. |editions.| printed.
!
Departmental. |
Maps Various 35 8 | 409 | 348
! ‘
Plans and diagrams . 81 3,030 295
ghms } . 4| .. 299 50
orms ‘
Total 70 | 3| 3661 693
Extra-departmental.
Maps <o | Various 51 8 6,345 1,820
Plans and diagrams " 1,359 30,340 10,214
Oharts } . 13 1,300 209
orms
Total 1,423 8| 37,985 J 12,243
Grand Total 1,493 11| 41,646 | 12,936
Table I (¢)—Maps published at Murree and Peshawar.
New |Reprints | Number of Value
Class of Maps. Heale. publica- | and new sheets R )
i : . . B,
l tions. |editions.| printed.
Departmental,
Plans and diagrams Various ‘ v 2,418 699
|
Total J | 24s 699
Extra-departmental.
Maps ’
Plans and diagrams Various | 88 | 21,693 3,147
Charts } ! ?
Forms , ‘ :
Total .. | . e8| | 21,633 | 3.147
Grand Total .| 88l .. | 24061 3,846
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Table II.—Abstract of Modern Topographical Maps.

One-inch Half-inch } Quarter-inch
sheets. sheets. ‘ sheets.
Topographical maps published in 1929-30 177 ! 48 i 20
Do. do. published in previous i "
years, 2,781 ‘ 749 | 236
Total published 2,908 795 2556
Number of sheets in India 1 6,218 1,630 450
|

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

The Guide for the preparation of Grid Originals was published.

36 sheets were published with the new grid in supersession of the
minute mesh.

35. Dehra Din.—In addition to the work shown in Table I(b)
above, 81,078 prints of 1,573 originals, consisting of plane-table sections,
triangulation charts and pamphlets, and forest maps were printed.

368. Quetta.—Included in Table I(d) is the Western Command
Manceuvre Map, 1929, prepared by ‘“E” Company from air photographs.
During the preparation of this map, a large number of photographic
reductions were made of original photographs and celluloid strips, for
use in indexing and compilation.

Table III.—Letterpress publications.

{@) PUBLISHED AT CALQOUTTA.

1. Confidentinl Supplement to the General Report, 1928-29.—(160).*
2. Map Publication and Office Work Report, 1928-29.—(300).
3. Survey of India Catalogue of Maps.—(1,200).

4. Correction slips, to Topo Handbooks, Type Table, Border Specimen, Con-
ventional Signs, ete.—(100,000).

Governmont of Indin Orders and Circular Orders and Circular Memos.,
ete.—(4,000).

<

6. Survey of Indin Notes,—issued monthly.—(350).

7. List of Maps published,—issucd monthly.—(800).

8. Notes for reeent publications of the Survey of India Maps.—(8,000).
9. Rules for map agents.—(500),
10.

Rules ff)r the execution of Lithographic and Photographic work for the public
service or on payment.—(300).

11, List of Maps published,~—issued quarterly.—(200).

12, Instruetions for applicants for appointment as Class LI ofticer in the Survey of
Indin.—(1,000).

13.  Application formn for Class II officers of the Survey of India.—(500).

* Numbers in brackets after cach item denote the number of copiesrprintred.»
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14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24,
25.
26.
27.
28.
29,

a0

C RS

N,
0.
10.
11,
13.
13.

e
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Table ITI.—Letterpress publications.—(Contd. ).

(e} PUBLISHED AT CALCUTTA.—(Concld.).

Memorandum on the competitive examination for Class II officers.—(500).
Index for Map Catalogue.—(2).

Notices and List of Agents for the Sale of Maps, &e.—(16,200).

Index Sheet No. 73 for the Survey of India Catalogue of Maps.—(2).
Qualification Card.—(2,000).

Price notes.—(600).

Rules for the guidance of officers conducting the Class II service examina-
tions,—(3800).

Agreement form for the Class II service.—(300).

Instructions for applicants to the Upper Subordinate service of the Survey of
India.—(600).

Addenda and Corrigenda to Regulations on the subject of Language Examina-
tions applicable to Officers of the Survey of India.—(450).

Particulars of Indent.—(1,000).

List of Type Founts compiled by No. 1 Drawing Oflice, Survey of India.—(100)

Rules for overtime work in Cirele and Party offices.—(300).

Calendars for 1930.-—(1,600).

Survey of India Camp Officer's Record Book.—(200).

List of returns to be submitted by Directors to the Surveyor General of
India.—(800).

Annual Indent for European Stores.—(Various).

(b) In hand at Caleutta.

Correction slips to Topo Handbooks, Conventional Signs, etc.
GGovernment of India Orders and Circular orders, etc.
Statement of returns due to and from Director, Map Publication, corrected

to 1-3-30.
Miacellaneous departmental forms.

/c¢) PUBLISBHED AT DEHRA DuUN.

Ueodetic Report, Vol. 11T, 1826-27.—(450).

. Correction slip to Geodetic Report, Vol. I1I, 1926-27.—(4560).

Geodetic Report, Vol. IV, 1927-28.—(450).
Professional Paper No. 22 {Three sources of error in Precise Levelling).—(250).

Do. do. No. 23 (Air Survey of Waziristan 1923.1928).—(150).
Do. do. No. 24 (Notes on Air Survey in India).—(800).
Do. do. No. 25 (The representation of glaciated regions on maps of

the Survey of India).—(500).

Correction slip to Professional Paper No. 26 (The representation of glaciated
regions on maps of the Survey of India).—(500).

Goverment of India Orders, 1919-1924.—(450),

Circular Orders (Administrative), 1919-1924.—(450).

Tide Tables for Indian Ports 1930.—(6,425),

How to obtain maps.—(4,000),

4 Triangulation Pamnphlets.—(100 of each).

1 Addenda to Triangulation Pamphlet.—(100),

# Namber in breackets after each item denote the number of copies printed.
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15.
16.
17.
18.
19.
20.
21,
22,
23,
24,
25.
26.
27,
28,
29,
30.
31.
32.
33,
34,
35.
36.
37.
38.
39,
40.
41,
42,
43.
44.
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Table III.—Letterpress publcations.—(Contd. ).

{c) PUBLISHED AT DEHRA DuN.—(Concld.).

141 Correction slips to Triangulation Pamphlets.—(14,001).
1 Levelling Pamphlet.—(200).
g Addenda to Levelling Pamphlets.—(621).
15 Secondary Levelling Lines.—(100 of each).
1 Secondary Levelling Line.—(200).
1 Addenda to Secondary Levelling Line.—(200),
1 Correction slip to Secondary Levelling Line.—(250).
English Indent for Printing Office.—(15).
Do. do. for Geodetic Branch.—(15).
Addenda to Auxiliary Tables 44 & 44 A. Sur.—(620).
Calendar for Geodetic Branch, (Provisional).—(100).
List of names for Dehra Guide map.=(4).
15 Lists of bench marks.—(3 of each).
55 Correction slips to the Geodetic Library Catalogue.~-(120 of each).
1 Do. slip to Accounts Pamphlet,—(800).
2 Do. slips to The Tides (Geodetic Handbook, Part V).—(500 of each).
1 Do. glip to Auxiliary Tables, Part II.—(500).
1 Do. do. to the Forest Map Office Catalogue.—(125).
1 Do. do. to Professional fromm.—(13,000).
6 Captions for Museum exhibits.—(8 of each).
Outer cover for Record Vol. X VII.—(8).
Qualification Report form for Lower Subordinates.—(2,000).
Road Map reference for the United Provinces.—(2,000).
Cover for Departmental Paper No. 12 (Geodesy).—(100),
Cover for Professional Paper No. 26—(100).*
Lt.-Colonel Hamilton's report on Reproduction methods of Ordnance Survey (100)
List of Publications corrected up to 31st January 1929.—(100).
22 Covers for Photozincographed Triangulation Pamphlets.—(100 of each).
Primary bench marks for 3 Levelling Pamphlets and 1 Levelling Addenda.—(247).
898 miscellaneous jobs.—(2,49,699).
168 Professional forms.—(1,42,591).

In addition to worlt shown ubove Printing Office (Binding Section) has bound Geodetic Librar

oo

x> o

10.

books und registers and other miscellaneous jobs &e. (6,747), 22 photozin .
angulation pamphlets (2,200 copies) correction slips pasted (550) f(};rms rul?a?lgagggg) E;ld
forms perforated (4,670). '

{d) In Hand at Dehra Dan.

Tide Tables, for Indian Ocean, 1931,

Anxiliary Tables, Part I11.

Jeodetic Report, Vol. V.

Professional Paper No. 26.

Topo. Handbook Chapter II1.

2 Levelling Pamphlets.

30 Triangulation Pamphlets (18 complete and are awaiting charts).
List of names for Mussoorie Guide map.

List of Publications corrected upto 31st. January 1930,

List of Keserves in Chhindwara Forest Division.

* Numbers in breackets after cnch item denote the number of copies pr;Jted
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37. Map Issues.—The following table shows the number of
maps issued during the year.

Table I'V.—Maps issued by Survey units,

ON BOOK TRANS-
FER (TO GOVERN- o ;‘;‘iﬁr PAY- FREE ISSUES. TOTAL.
MENT OFFICIALS). R !
D= Departmental
X = Extra-depart- X )
mental. Nug;bel Sale Nur(l)afber Sale Nur:fbel Face Nugltber Sale
copies. Value, copies Value, copies. Value. copies. Value.
Rs, Rs. Rs. Rs.
Calcutta D 99,845 | 80,044 | 98,426 |1,06,146 | 77,213 (1.14,166 275,484 |1,86,1901
X 205,819 | 43,266 | 85,499 | 22830 | 3,414 914 | 294732 | 66,105t
Dehra Dan D| 6,914 7,001 1,407 | 2,392 | 13.335 | 24,618 21,656 | 9,393t
X (226,090 [ 39,136 1,632 2,090 ... | Ll 227,722 | 41.226
Simla D] en | anis 211 350 229 365 +10 350t
Rawalpindi (“A”
Company) D| .o | weee 20 20 | e [ 20 20
i
Quetta (“E" !
Company) D 170 342 55 821 ... [ 225 424
X | 27,241 | 10,290 | 10,744 1,953 | o 37,985 | 12,243
Peshawar (No. 18
Party) D| veee | eeren 22 36| 24181 699 2,440 36+
X 300 138 | 21,333 3009 | 1 . 21,633 3. 147
No. 22 Party D[ ...... | ... B Bl i 1 e 5 8
Mussoorie D Ol I 310 475 | L 310 475
Bangalore D 1,433 2.319 BROIYL 11467 | ..o 1 L 7,2341| 13,786
X | eeir | e 5,847 2416 | Lo | .. 5,847 2,416
Shillong D 2 11 1,419 2,250 | o ) 1.421 ’ 2,261
Maymyo D 778 1.249 810 1.498 263 Hdl 1.851 ) 2,747t
| |
; . |
Totals ... [ 568,592 !1,83,796 l233,541 1,57,031 E 96,872 31,41,313 ' 899,005 |3,40.827

t Thesn figures do not include the value of free issues.
1 Includes 14 Map Cataloguces.

38. Map Record and Issue Office,—The total number of
departmental maps sold during the year was 198,271, being an increase
of 75,516 or nearly 627 over the pre\'lous year’s qales The proceeds
also were greater by Rs. 36,095, the increase for cash sales alone being
Rs. 27 0("3 A comparltlvely large number of maps were taken on
book tmaner by the Indian Statutory Commission, but the satisfactory
state of affairs, specially with regard to cash sales, is mainly attributable
to the new organization, more cfficient methods of advertising and the
introduction of suitable booklet maps, designed to attract the general public.
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The figures for extra-departmental maps show a decrease, the
proceeds being less by Rs. 5,643, but the Map Record and Issue Office
is only concerned with the despatch of these and with the collection of
payments due.

The total number of maps of all kinds issued by the Map Record
and Issue Office during the year was 570,216 and the total takings were
Rs. 2,52,295. The average number of maps sent out from the office per
complete working day being about 2,337.

132 new steel almirahs with a capacity of 2,302 shelves were erected
during the year. All published maps are new stored in these almirahs
and similar accommodation for originals and records is well in hand and
will be completed within the next few months.

The map mounting machine ordered from England has been
installed, and, after several months of experiments, is now giving satis-
factory results, several hundred maps being mounted daily. Further
improvements are being fitted to the machine, and attempts are being
made to obtain regular and cheap supplies of suitable cloth and adhesive
locally, instead of from England.

39. Stock of Maps.—Calcutta. The table below gives the
stock of maps as it stood on 31st March 1930:—

Number of Present Face
Class of maps. copies ‘ Value

in stock. Rs,
1/2M Southern Asin Series 9,368 19,878
1/M India and Adjacent Countries 44,429 86,431
1/M Carte Internationale du Monde 4,815 14,412
One-inch sheets 1,138,099 17,07,148
Half-inch sheets 310,307 6,20,582
Quarter-inch sheets ... 190,774 2,72,967
General Maps of India 20,146 80,910
Provincial Maps of India 7,638 25,761
Cantonment and Town Maps 44,241 1,31,746
Miscellaneous Maps ... 63,439 88,744

Dehra Dign.—A comparison of Table I()) with Table 1V shows that,
during the year, 245,785 sheets were published, and 249,378 sheets
issued. Stocks in hand have decreased by 3,593 sheets. The total
stock in hand in Dehra Din is estimated at 347,899 (including 4,209
sheets received from Calcutta).

Bangalore.—The stock of maps on 31st March 1930 was as
follows.—

Number of Val
Clags of maps. copies ﬁue'
in stock. 8
1-inch, }.inch, $-inch and 1/M sheects 36,109 56,256
Miscellaneous maps ... 3,699 6,875
ToTAL 38,808 638,130
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40. Mathematical Instrument Office.—The demands on the
ofice for the supply of instruments shows a decrease, but the repair
and the workshop manufactures are approximately the same as in the
previous year, vide items 1, 2 and 5(a) respectively in the following

table.

Total value of stores issued

,, Tepairs carried out to
orders

3y v

,, instruments, &c. returned
to store

Book Value of stock in—
(a) Serviceable store
(b) Repairable ,,
(¢) Material "

Value of New Instruments—
(a) Mauufactured in Workshop
(b) Purchased locally
(¢) Iroported through the Stores
Department, London ..

Total value of work done in the work-
shop .

Value obtained by sale of obsolescent
and condemned stores .

Employees—
(1) Average number .
(h) Cost, of employees including pen-
sion contribution

1927-28. | 1928-29, 1929-30.
Rs. 28. Rs.
5.60,829 5,39,308 4,20,131
1.54,092 2.44.069 2,21,510
63.760 32,356 44,921
2,87,839 3,09.675 4,10,839
97.799 96.260 1,06,575
2.01,072 2.02.847 2,00,288
2.92,781 1,90,821 1,79,842
93.964 46,693 28,363
2.47.624 220,876 2,311,128
5,49.208 ' 3.76,546 5.25,686

367 ‘ 1,980 1,148
161 480 490
1,76,572 ! 1.93,538 2,02,734
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41. The following Tables show the progress of the topogra-
phical programme assigned to the Department in 1805 and the out-turns
and cost-rates of different parties during the year under report.

42. Progress. It was hoped in 1905 that maps on the scale of
1 inch to 1 nile 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 scale of survey in the less populous areas.
Allowing for the surveys to be carried out on the reduced scales of
} inch and % inch to 1 mile, under this scheme, we may roughly regard
half the work as being completed by 1925; though there is a tendency
to revert to the 1-inch scale in special cases owing to the pressing
requirements of geologists and engineers, combined with the modern
military view that this is the smallest scale suitable for tactical opera-
tions. Table B gives an idea of the work ahead according to present
policy, and the state of the work is shown in the Index Map at the end
of this volume.

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

Table A.—Progress of Topographical Surveys since 1905.

Scales of survey mostly 1 inch to 1 mile, but including a good deal of 4-inch work,
and some %-inch occasionally.

_ Old Northern { 0ld Southern Old Eastern
Survey years. Circle. : Circle. Circle. ToTALs
Sq. males. Sq. miles. Sq. miles. 8q. miles.
1905-10 70,784 44,676 52,885 168,344
1910-16 116,968 70,765 51,654 239,377
1915.20 33,713 59,916 | 40,654 134,288
1920-25 82,777 106,619 | 86,703 256,099
|
Totals to 1925 ... | 304,232 . 281,975 l 211,896 798,103

The Burma Circle was separnted from the Enastern Cirele in 1922-28. The Northern
and Southern Circles were reformed ns three Circles in 1925-26. The above totals are

therefore redistributed amongst the present five Circles as follows (with slight adjust-
ment based on revised estimates):—
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Table A.—Coneld.

Survey Frontier Central Southern | Eastern | Burma T
years, Circle. Circle. | Cirele. Cirole. ‘ Cirele. OTALS.
;
Sq. miles. | 8q. miles. | Sq. miles. | 8q. miles. | Sq. miles. | Sq. miles,
Up to 1925 . 172,382 213,774 200,051 89,587 122,309 798,103
1925-26 v 4,906 11,621 14,137 8,029 6,012 42,705
1926-27 7,964 6,036 13,7538 10,889 5,643 44,185%
1927-28 6,373%* 4,035 14,840 17,792 7,897 50,937
1928-29 8,306 3,952 14,008 14,089 7,538 47,888
1929-30 13,640% 11.35115 15,3231 11,688 9,106 61,107
l ]
Totals to 1930 | 213,671 : 250,769 | 272,112 I| 150,074 | 158,399 |1,044,925
Balance re-i 318,044 i 187,231 71,438 | 185,161 ' 107,476 | 819,350
maining. ‘ 1 , [
Total pro- 531,615 438.000} 343,550 285.235{’ 265,875 |1,864,275"
gramme. ‘ ; |
i ' i |
Revigion and Re-survey of the ahove work.
Up to 1929 ... 5,384 284 2,773 70 1,119 9,630]|
1929-30 1,498 Nil 778 Nil Nal 2,271

® Exoludes 54,995 square miles, surveyed in Nepal on the 4-inch to | mile scale,
t Includes 472 square miles, surveyed by the Southern Circle.
1 Includes 300 square miles, surveyed by the Eastern Circle.
§Includes 8,563 squnare m1[e= surveyed by No. 1 Party, Central Circle.

i The total for 1928-29 should be 406 and not 306 as wrongly printed in Table A of tho I-Nt Report.
“Iucluden 76 square miles surveyed by the Rajputana Detachment, Central Circle.
++ Inclndes 3,619 square miles surveyed by No. 1 Party, Central Circle.

Table B.—Analysis of balance remaining on 1st October 1930.

Proposed scale | Frontier Central } Southern | FEastern Burma TOTALS
of survey. Circle. Circle. ' Circle. Circle. Cirele, )
Inches to 1 mile.| Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles.
1}.inch & over | 45,722 | Nil | Nl Nil Nit 45,722
I 3

1-inch 52,951 85,111 ¢ 71,438 88,126 i 88,632 336,208
}-inch 198,480 | 145,462 } Nil 47,035 18844 | 409,821
{-inch .| 20801 6,658 ' Nil Nil Nl 27,549
—_— ; - E -
Totals 318,044 | 187.231; 71,438 | 136,161 ll 107,476 l 816,360




ay

ABSTRACT OF TOPOGRAPHICAL WORK.

*Junurel) 1em Jo 4509
P01 "9y s2pnjoxs pue
gojemI4Ed Awly 03 9[qe
-31qep s310089 TEqUY JO
9800 906’8 "SY SOPRIIU] (a)

*AJuo seaLT pejerotd
PUE STOT)BOLUNWIUIOD 03
SUOI3001109 JO PIISISTOD
Jiop\ ‘podesine eoie

.ﬁ.%\

-K2AIn8 000°LT 01 000°‘G) popoom fippand

€30} UIOXj PAPUPXY (p) 0.LT (0S¥ Lievquomosjddng qgoul-1 B {1 ‘Suwwpunow ybyy puv wIPIP
s 99T 3800 J[qBI[ad @) (1] 2 **+ foalms uotsiAdyg qgouj-i1 7 papoom Etcm ‘8111 wnIpI
oAl8 03 [[ews 003 .mmnd ?) Au\.
105 q10dey Emmﬁ._wwmm 000°LI 01 000'¢) popoom fij+vd
j0u  ‘Aealne your-g/g 0.29 €89 =+ Keains [BUISIIQ qour-{1 ‘swvjunouc ybry puv wnipsp
s avak amﬂ 30 93®1 3800 (q) @ 9¢ =e- £3AIns UOISIAdY youl-it "’ oana
5??&5%%%& 899 |€99°L6'T| ggg'e | 0.8I GOF'T |- Asains uolsiaey — Woup-auQ surv)d qulung
‘6561 1oqumeydag YI0g @) -papoom Fppand (3f
degye  pajaldmon 6361 @ 1¢ t Aeajus [BUISL)  [YOUI-dUQ 000'6 03 dn) suypjunout wnrpify
Jo swmeLdoad WUy (w) 0.22 @8ST'T | £aaans peuifug qour-f oppep o
i
000°0& 93 000'2) “¢hspoa dasp
(0.6 seettt pees feadms |RUISLIQ qouy-§ ‘6sbuvs urpyunow pv)y  mouy
(4 000'9T
L.LT asl =+ Kaains Teuldu( qou-f 07 000'2) survjunow s4vq YULIH
1.4 0%e'T |- JursiaABLL gout-eugy “°* suropd glund
8.61 078 TOoN3eNIUwelrLL your-auQg *°° 711y 24vq nanpagy
nuwep % Juysey pue ‘Aousdy L8y ‘eoula
HIDYID -01d I81JUOL] 989 -ULION ‘qeling— Awedwo) .V,
YHLLNOYA | sy sy |'m bg | sy
-Koazag | 0861 TI0E | (Bmddear| L,
[eorqdeis .M.MMMMMWM% I Mom_.m.m_...wmm m...“ﬁ_ %_MHMM 10 Mosmio *j10a1 3O u01)dLIdSIP pUR ARG £13umn09 30 2030WITY))
sHUVREY -odog, 3o | 12 H -89p [2®d
q039(Q) | -odogJ, jo | Sutpnpur) . -
99.I 9800 . jo se[rm LI1TVD0TT ANY¥ X1Evd
(181040 Homwuwm%% M BRIE (730, omm”w MMMWQ -bs ur BaIY

'0E-6361 ‘SA9AING JO sIjkd }1SO0)H pue sealy—') 3d|ge]




ABSTRACT OF TOPOGRAPHICAL WORK.

28

Aeaans vroedg gour-anod

sujsaasey] Your-anoyq
"(SutsiaA
-8J1) |0JIjU09

uomeMBWeY, ©3) Youl-aug

"uoy

‘uory

g1d wo) Afasans-1y gour-{ 1

=t feAans ppuiduQ qoug-f
0t Kdaans pruiduQ qour-suQ
*t o Adaans ruiduQ qouj-auo
uonBMFURLL], yout-g

- UOTIEMIWBILL yout-auQ

-g[iduro) .»o.::m..:.« qour-09Iqy

‘S]] PUDE PUD QNI
Y Ja3sap  ‘suivpd  payvaryn))

‘qefuang—-£fyred €3 ON

opLp o q

‘quads fo sayanvd
puv 81y puve “suwwpd payparyng

"se3e}s qelung pue qefung—'Lired gg ON

8110y wnipap

Jybroy wnrpau sy dang

JOI3UOL] 1S9 -JIION pue qelund— Ajred 81 ON

*90UIAOIg
onp ud
npnopd iado
wodf fursra sy pabbing 2avg

£y patibna oyl Hasg
ey ey
i
‘nwsrpd wada
wosf OLursra s}y pabbna aavg

fiaza pun  opp

‘aeysgonreg— Auedmo) .4,

c.98 6v¥'sL v L06 G.98 106
‘Ao | . .
uwonyyepdmod  jo 3800 (2) : oot d Sa[iu
“uorjoeg Ton . _ aeour] 18d| 1weuyy
-onpoadoyy 103 (/291 e6s L8 .01 8L8'S
'8y pu® ‘939 ‘si3oy() i
0) uoousU] 103 0926 M
vy ‘Sumureny Amympy '
10§ [8%°0G 'Sy SOPUOSH (¥) €.8 ¥89¢
" 1821 !
jo uoyeyndurod pue uoy :
-BAI3S(O pue saftua ‘he
811G JO ADUBSSIBUNOIAL 6.001 .
10§ ST AJTL 9800) ‘@zEY . 8SS°0¥ G0%  |(1)L.56 Ly
£q paddogs uoryrasasqo
nq pojedwod saim .
*hbs QI1'G jO @ouwessIEN (»16.01T gee !
-uoddy  Ceyrwixoaddy (4
*22uvSSIRU
-modal Surpnpyul ‘Ydom
ajoym 10§  Jaaamoy .. .
8L 9jBI 9500) "(0g-6Z6L LIL |0S0'88'T| 1G9'C | L.6G $20'1
a1 peAlasqo  aaom ()
sajtut “bs gzg Suluruax
ey, .wﬁ.wEEoo u9aq ! .66 €84
pey septm “bs gzg gnoqe ! v.q9 8L
uegm 0z8Y Aq paddoys
UOIBAIISYO JNG (F-REH1 ‘
m pajerdwon mmm—: “b | v.8 BLBS'T
QP0O°‘1 jO 3duBSNPUU0IY (S) _
. . a 1.6 ene
p1ouo) —dTOYIO | ! (1762
GEILNOYA | ™¥ | *d ['™ P§| 'y
. . |-oge1 w0 (Smddwar|
??.wzrm 1oqmeydeg| -Aesing | pus suony u_..ow_ﬁ
. _d.\mz 3 0y 6a61 991 | eorqdeas | -mundwos |19 MOH o
FAYVRAY “0COL 3O | “1aqo3a) | -odog, jo |Butpnpomy) | “FOD UP®
9781 3609 | yangipuad |wor B30, [ayTru haad ._.._: il L
*1240 ! -xa [®o], 99T 1800) "8l ALY
L

*§a0M Jo Uo1)dLIReP PUR O[ROQ

-£19Un00 Jo Jeovary )

"ALITVIO0TT G4NV R1UYJ

'0E-6Z61 'SAAING JO sajed }S0)H pue seduy—-) 3qe)




29

ABSTRACT OF TOPOGRAPHICAL WORK.

|

_
‘Smmieay 19pan _ 9.01 26 1 £aaans fr8juowejddng qour-9uQ suivjd puw sjjuy papoon A)asua(J
usw Jo 350> sapupuy () _ | forins 1ouiSiy g [ suawyd pagpaygna puv ‘usdg
*3408) LBS |BLB'GE'T| PLEB'V (1)3.8C |(2)S0B'S 494105 [BUISHO qoul-3uo | survpd puv ey papooar fiyasuaqg
d D Wy 93 3qETIq ()] ) ! ‘ - UONMB 81, PIVIERAKT squy papoont fijasua(q
-ep gz ‘gl =y sopnpexy () o w 1.9 Lste HEMATEILL 1 e .mmozHNMo\mM w<mezmo
jo Lwh_cww_ouoummww_”mm (74) . 0.6 861°C To1IBMIUBIL your-auQ survpd puw g1y papooar fijasuaqg
. -Jurureny _, ‘VIAN] IVHLNI) ANV SAONIAOHJ 'TVNLNAD
e L Saparout () : 'S00UIAOIJ POjIU[) PUe BSSLIO pUe
e Jeylg ‘“erpu] [edjue) ‘seourAold reljus)— Ajed g oN
| -
A A "o ) .
, awoul| 1ad|< amauar| {940pu]) figuo
N L ..o..m. LIT ’ gursisael, . payealivod fipgavd pun uado fypavg
mm. 698'1 | UONIBMPBWELLL Youl-jjvH (1) ‘
.¢ gLp'e | UOIBIMPUWRLLL your-duQ (y - qif “usd()
; qoul-auo
©)9.590'¢e] 91.0 | o:_.mm:a 03 '3} 05 (I
‘8ul ! ‘ ’
a1’y 3o pud sopn(oxg (P) @7v.9 orI hnomm?ou [eyusumiadx g qOUT-INOMA (1) (2491 ) oY .IETHSR\WNC
Bud ‘2108 1ad | ( ‘59198 J ks
-drw jo 3800 sopupexy () wx 0.1 Mm:ﬂoﬁ __ £aaans-ary QOUT-BE papsabuod fipgavd puv usdo \NMMMN
-Buturesy 1apun usw £ ) i . :
ﬂw.»?.f—.zm dchﬂw mom..n_onm (2) Q&m.mm €L9'c N Loaans _dcmmfo qoaur-suQ \MMOOL w08 e .\E“MNNM‘M“W“M&N
‘Suiure) epun ’ ' THERE
uaui jo pus :otE.:wnS..a $.01 T0S'1¢'T €TIS'PI g Lze | KoaIns uolsiaay qoul-f puv spoom yjin  Cbuyvpmpuj)
.CQO.H 10 9800 .mn;:-—oﬂm (») ) @) @M mwm.m s LaAIns —dE_Mmho noau.ﬂ e i \~.~\t.3m. Jubnwo
’ [¢ . .
"HTIOYID ‘e PU® eIpu] reijue) ‘eueindlfey—--Ared [ oN
TVHILNHD | *¥ g | W by °d
. ((Juddew | |
“fesing om,@wMawm *feaing | pu®suoy MMM.M_.W% -ja0m jo uorydLIosap pue 3[wag "£19Um00 30 1930v1EY)
CSRUVING r nmnn.ﬁm 6361 %1 | reolqdeid | ~mnduod -80p oBa ;
) o o.«m.w.mww leqojo()_| -odog, jo wn%ﬂ%iw J0 O[T ‘AI1TVOOT] ANV ALYV
3 ued |ase (B30, |oyrm “beaad| :
Tt | g | P e

*‘0€-6361 ‘sAsaung jo

sajed 1S00 pue sealy—D 3qet




ABSTRACT OF TOPOGRAPHICAL WORK.

30

prouog—HIDUID
TVALNHO

SNUVRIY

sxe[[id
Axspunoq jo uo1y8a0j
. pus  wWoIyBOYIJUAPL
amjny JIoy  wejBp
opraoid oy L1spunoq
‘quejrod | seimx | [BAATUNIY 311008 ‘sadope
-uaa() [reeur] g8| -SNY JO SUTSISABLL wrpjunow  upfivjiwal 49110
FLINUL 1JUWNE)
puv wydpy ‘vabon ‘vynuvy) sy}
6u0)D J8240f ABUSY PUD "QTILIE PUD
sspab ybry ypm Paadaod punosb
*o[tm *§91M0 wayo4q fippavd puv saaoshi obuvws
eoury J9d| amaul| ‘s£eAIng a1y Jo (013 PUv £36p))1a ENOLIWUNU YJUR DI’
6¥8g¥ GL.01 986°'¢ | -UO0d 107 FUTSISABLL your-g1 -4adssajur ‘surmpd pajuargmo ‘usdQ
*S00UTAOId POlU) — juemWoele(J 9SI0ARL], AeAammg Iy
1.%8% cy ==+ faAIns UWOISIAMY] QOUI-XI§ sut0)d pajpargpud puv s0a4v umoJ,
"SHONIAOHJ AALIN])
. : [ suv)d papoom puv ‘papanIny
1.LT 8691 Asains-oq gour-auQ 1 By papooar fijarusd
‘SEONIAOYJ QALIN[) ANV VIAN] TVHLNG) 'VSSIHQ » ¥VHIY
('pjou0))—'S3OULAOLJ POU[] PUE BSSLIQ B
sy g | 'm by | sy Ieylg ‘erpu] [BIIUS) ‘S00UIAOLd Teljue)— Aired g 'ON
: [ — - e
. "0g61 08| ¢ H(Smddew | o |
_.Mwmﬂ.__umm MMM&M..MM _do.wm.wm,umm ﬂwwm.“_o%w ummm_.mo ‘jaoam jo wor3duadsap puT e1mag ‘£aqanod Jo amowramy))
-od ! -odi ) -sap goTe |
oreeon | 22900 | oo g, | SUPREU | ol | AUAYD0T 0NV ALAVG
1181340 .v.oﬂ.waom_ AYRI 9r07) _.?u n d?_aum

‘0€-6Z61 ‘SA9AING JO sIled }SOH pue seduy—'D 3|qel



31

ABSTRACT OF TOPOGRAPHICAL WORK.

‘9Vos Pl [ 0} sayoul

‘)nas e [ 0}

*210%
“E[EQUIY PUT 1QLTEIITY
.Mo%.aa “eqLuTy 1od | -sa108
‘BjRaey)) ‘oumOpSuUT $91| 00 s+ £3AInS UOISIAD -
‘momjonry  ‘azodume)) 2108 & s Your-¥9
0} J3yel  “eandi—: 20N zad -80108
‘Buid ‘ .
-deur jo 9800 SOPUIIXA (q) 189°LT (@ .ow.oﬁﬁ 788 el Loarms uotsiasy qour-91
aad | -saxoe
L.3%| 901 Aaains-ay qouI-#9
*910%
aad .moh..w F9 uUO 8DV 4DZDQ Paysabuo)
0.8 | 168¢ | £aaans-oyg qour-91
‘0861 Xoquoy aTIe 8911
-deg 10y Led jo oreys It [t - BIYOUY 9T UO 8DILD JUIUWUOJUD))
ajeuorprodord ~ sapno aeaur aad; JIeRUI|
“wﬁwﬁ__ﬁwnw% n«%ﬂﬂﬂoowm ¢ ¥.91 oyt surrreasy your-91 "qrlung puv saournosd o4y
U0 $16'6¢ ST $OPUPXY () €Le1o . usD werdQ p L ‘waousa
) ] o so[Iux “04d PIUN UL SHUIWUOUD))
agaur] dad| J1edUl|
$.031 Lt FusioAsBal, qour-9
- o[ ‘sa|tw
H.HOF reaur] 19d| asaul|
TVALNHD L.6¢ 668 gursisasay, your-9|
® ¢.9 155 4 *+ ToTjernguweLL,
HONYYHI ]
) ARC (e (0]CE3) sy sy 8910V sy (s1uemuojuep) )-— £3red 0g ON
‘0861 W08 (Bmddew o
ﬂ%wm.wﬂumm Joquiegdogy .zwﬂumm wd_w”%nﬂww M“wawr_m% ‘jIom jo uoyduIdsap pue o[eog *AIjUB00 JO 1330%IBY ")
. fod 036261 951/ [eorgder €D T
DAL SR ey el o | 5T | el
mﬁ%mo w.—E_.men vore [WOL . hw.m B m vory "ALIT¥O0TT ANV ALUVJ
3 TR0, o8 3500

'0£-6Z 61 'SA9AING JO S3]EBU 150D pue sealy—') 3|qe]




ABSTRACT OF TOPOGRAPHICAL WORK.

32

" (eyraa
‘ "bsg.0
59108
*a10® 19d ) 81¢ aee AaAa1uas ﬂmSMSO nusém 17q
| 98.0 (sapr
‘bs 1.2)
s919%
Lye'y | fLoams (U8l YWOUTIUSTH saavpss] 2afo)) puv va g,
‘skeadns 918150 Jo - ‘38002 VIS Y}
300 "HE'Y "5E prioRd (2) 0] umop Buruund 8111y paysssof
ws woui oo Sonieg Jo0u's |fonns fromommading | MIWEIUO T B opoom Hoveods.
pu® youl-g - . e . ” .
91828  a31%] FAPNIIXY (q) 1.6¢ -Q\qu o¥'1 Am.mm 9 g.61 rmmw . £aAaans —GBM:O gour-aup 79} ym w‘:mGNQ %Kwﬁvwﬁwu:.; 2.0“0
H *S9[TW "mvapn
,, . ( SJI9ABI gour-auQ Surpvinpun papoom  fijasusq
M ety Bt - ‘nvayv)d papoom fijasuap fiygand
“ puv '8y a4vq mo) yrm suivyd
m . X F9'F |-+ uoOmBMIUeIL], gout-auQ pappayno  buyvinpun  figivd
-0108A 2% SEIPR] ‘PBqBIOPAH ‘Aequog— Lred L 'ON
“ _ SPAPOIT
i _ A, ut suwyd wado paynaymo puwv
| _ ‘BIIUVA0L]  ]DLFUL) PUD EDIPO P
fospva] fidauaby ayy ur wonyway
’ o fo sayoyvd puv apbunf urvyd
T _d%m yaum 8y Yy pvio-gsescf youyy
Bos o e oyt LG { 8LL **= £aAdns UOISIAIY qoul-9uQ ‘prqrisphg ut eurvjd paparjind
OO IRLS TH FOPRIONE (), 8.LE 966811 | 89%'9 y , om ‘¢ |+ Keams [rulduQ qou-auQ uado puv gy pvpo-geaicf moq
! ret | Lo o ‘uoyvano fo eayanod
ypvm  possadssequr  wurvyd  ut
6.8 ¢19'z | uomsInBuUeLL, qoul-au() 384404 yvy3 Y73m 81Ny prpd-spfiung
"HTOYID w ! | . %.moonﬁ
‘8§ ) o our b & ¢ BIO —Kq11%, ‘ON
NYHHILNOS H _ ! | 5 1 -01J Teijue) pue SeIpB] ‘Peqe vml . u ‘!m o ON|
. ‘0861 ¢ *(3uiddemn .
Muw?mﬂmhw ‘1ideg 03} “fostug | pur ruoy io MMMMEQ ‘y1om 3o uol3duossp PUv o1BOg *£13UVOD JO J8PRIBY))
. " ! a.a 6761 387 | [roydeid | -wyndmoo * 8D 1y5a
SMUVNAY[ -odog, jo 13q03a() | -edog, jo |Smpunpan) Oﬂvﬂ:w ALITYI0] XY A2V
IR 500 aInypuad | Baaw [my0],|e1rai-bs 1ad van 1t
H™R2A() . _..30,_. ayes gs0n | ul Ty

‘0E-6361 ‘SASAING JO Ss3ajed SO pue seaIy—D dqe



33

ABSTRACT OF TOPOGRAPHICAL WORK.

*(sa[ruu
"bs 9.1¢)
‘o108 19d | soiom
1.3 63202 £aaIns [wuidLp qour-91 8970185 VoL
e
‘be ¢z.1)
*ax0B 39d | so10w ‘LaAans
9%. 008 |4Liejuswarddng yourl-juSId " oma
*(sa[tut
‘bs $.,9)
ra10% 13d |  saaoe
It SIT'®y | " Aeains [puBLQ [OUI4UBIA " r dow aping umog
-a[Im 'sa|Im
zouyy aod | ameur]
8.91 6.L1 SuisaaAel], gur-gr -* onra
"(sarrm
*bs 9.¥2)
-a108 xad | saxom
gh. 0ZLST TOTIBMBUBLL], qout-g7 =+ 833028 VI ],
‘sfaA ‘Kaains
-Ins oress ofw jo 9800 999z | L1vjuomajddng qouy-auQ ona
0908 TH I | vez (ze6T0'T| 29ve | 1o Aﬁ
3[ws  oSrw] sopnpxy (p) @) @) 108 foains [USl)  YOUI-dUQ ©r suappd pavayng
1.8 £9¢'% uorBMBUelLL qour-augy -+ sy puw suavyd papayyn)
PPUCY— HTOFID )
. . ‘m ‘b s ‘seIpey— A3red 8 ON
NYgHLOOS | ¥ A S| ™
£ ‘08619308 | ‘(Fmddewr| . o
~3wm%wmm ~I3deg 03 thw:mo vnd%nos Jo .uo_amﬁo "jIom yo uonduosep pue s[eog -£1yun09 jo 19308I%Y))
SHUVKEY -odog, 30 mwm.wnwﬂw ﬁmﬂ-&ﬂﬂ wﬂ.ﬂ:ﬁﬂwv -50p Yoed
SYBL 3809 | 5 nqipued (vase 10.1,fora *bs 1ad] . O sori "ALITYOOT QNV KLEVY
Tretes) .uwuﬂ..w\_o& TE0L, wﬂwumoo bs mt Ba1y

'0€-6C61 ‘SA3AIng jo sajed 1S0) pue seauy—'0 dqe]




ABSTRACT OF TOPOGRAPHICAL WORK.

84

-payeidwmos L[uo 318y (B)

‘umnyg
sy daaps puv vwung

qoul-JTeH — ur

‘spidnd 8.L gge |-+ Aesans [pmnBug : e
B i i 99 |mSI0'c |- uomEmMSWELL  WuIH _?e B et mon Fte
0 oy popaY s117y popoon K, .
gour-enc ogy m papafou] (2) *=+  Keaans [eUldLL oul-
gL OO |7 uonvmpumiag  weeg | T P A D
Imoq 3 3 ) . o —:d apinr) burpaalanqg
-9n aq a4 UOnEMIUE Laans 1dppy aprny) buiyas!
L qoulFieq s1qE Jo 8.8 |890'76'1| 9L6'E |1)0.08 L¥1's |Laequowarddng  qgoul-?auwoO / ) MRS
st B 000G 0¥ (2) | L¥e | €LeT | Aeams swiSug  goup-euwQ |puv uwnyg ‘prbueg wr i
mmwn.%mmh E.v“m_ﬂwﬂﬂw“ ‘e ‘sofrwx 000'€1 03 dn 8va4v 11y papoom
wwa._o%o.“._ mw_.:u aaenbs 1eoul| I1ad| JwaUI] doajs  ‘ejsosof puv sudpivb
909 opaRm (p) PUF () .31 184 sursisasiy, qour-suQ |vep ypm  fgumoo  buygpnp
8.9T (»080°T TOIB[MIUBLLL your-auQ \-un  papayno . Apybyy ‘surwyg
_UI{MS pue
‘spdnd redeN ‘weinygg ‘emrmg ‘TeSueg ‘wressy— A3red g1 ONJ
jo_ Somreny jo 3800 - - surw)d payva
MNWMEE ew.ﬂm:a%oiww ' -ggno uado puv sfiapra mossvu
1800 ‘999’1 "8y BOPRXY (q) |(q)8.9€ gV I1€'T | BI9'C {(9)0.18 219'¢ | Adaams [rudug QOUT-0UQ ‘#1)vy usivg pup papoom Ajeruaq
-shiapypa papparzno Rypybry yjum
S.¥ 67%'y aoryemamerdy, goul-au() eppuss))p esbuvs papoom fijreus(y
o ‘SeIpe]] pue essuQ— £3Ied 6 ON
“soiul £aa
(sd — 1eoul| 9| A1epunoq 389104 YOUI-INOJ ' 8111y popoom fipavy [
o wioxy goryerdan "#111Y P23T]
-tuey woxy uonyendmoon . . a1mo A1 3 woado
i g s ¢ [frorusmarddn B LM A
mowﬁmmwwﬁcmwumwwm.m 168’1 1gjusm zw?.:m S qout-auQ puw 8wy 1y L4 §V/
jo am ! .
jo Buruivay eepnpu] (o) (mS.38 | 69F'CE'T| €OT'F 6.5 199'T |K1vjuomojddug qour-ouo omp g
¢80T | Aeaxms [eAuQ  QOUT-AWO o oa
o[ sl
reouy 10d| xBoUl|
9.81 14 8 furreAe your-aug oy .%%MMWMona
‘w1091 8.9 06¥'s | FursioABLL qout-enQ ‘uoywanne vy puv bunvinpu)
-md3eN ®j04y) pue Jeqig ‘TeSueg—A}red ¥ ON
NTALSVE | oy | oy | -mbg | g . e
K ‘0861 9308 ‘(Fuddem ;|
~3wm.wﬂm.m "11deg 03 \...M?Md.wmnm W:.M %“_ﬂw uo.“_m-m%_uu *j108 Jo WOVIALINEOD pUT B[WOQ -£19Un0d o 2030%W()
‘SHVARY -odog, jo | 6261981 | T%0°1 g -80p yoBo
14500 | 384090 | -odoy, jo | Sutpupmy) | L npy "XLITVI0T ANV A1EV]
o981 3 emyipued | wers 130, eniun “bszod _“m nm
BI040 | 40 %101, oy 3700 o BAIY .

'06-8Z61 ‘SA2Aung jo sajed }s0D pue seaduay—D 3|qel



a5

ABSTRACT OF TOPOGRAPHICAL WORK.

da( 99104
‘q40p) ®Bummyg oYy3 03 tamt “ee £ .
QoD 51 oo oroqm pyy,| ©8L | L€8'SE'E| 888 m.mw% .mm_ms 9AIMS [EUISLQ YOUF-INOH _ oy
JeIul] | TedUl} popoom figasusp mo) puv doajg
-foatus wdp.66| 20v | SursieA®Bay,  Your-mog _
E.Snw moﬁﬂ: %onm.m ¥.89 GLe "t uoremsuerLy, your-anoq
103 £ouafe ayraurd moay
wo.wwbooou meJ 8y S9p “010% “sa10% 818040 paasasey —eOLINgG HOQQD.'.%GH@N 1% ON
-npoxe juq *3da(f 9s8ado,

.Loaaawam o5 03 01q%) 1d 3.0 | G1g'¢ | AoAns euSnQ  YouIUSIE Tt sagps daqqny
-199P $9¢'¢ 6y sapupuy () 6.0 eS¥'e1's | L1B'S Q) 3.1 0S1 e £aams [euldu) your-neyg - sy papoom fyasuacy
-Jumddew-1rey sepupxy (q) (@ *8]121 papoom

¥.9% L90°'C | =**  Koaans uoisiaey qour-auQ fipasuap puv suivyd payvayin)
-aqim *8a[rux
auaul] | IBIUI[ "$]11 papooaL puv
aad 1.4 ¥95'a |- FursioABLy gour-auQ puv} fippod ‘v3)ep 1ppYy pHVAYINY
monmndmos sopupxy (o) HEowm.M MMM.M Tt uoremsuBlLl, your-aug “*° 812y papoom Arasuaq
. _ eULINg JomoT—Ajred [ ON
216unl yjun pasraod
L.LS |BELL0'T| 009'E 16.9¢ | €€2'g | **° AeAms uolslaey  WOU-aUQ /i4junos buywimpun puv S|PE
‘VRing "93mo]
"216unl asusp y1m Passaod
18.0% L9¢°1T | ~* Keamms [eumiBug qoul-auQ fiypunoa buypnpun puv SIPE
‘o[t *sa[Iun
Ieauy[ | JBaUI| .
xed 90.8L| 00¥ suysisaAsi], your-auQy pbuni ssusp ypm pa4aaod suw)g
I ‘so[Im
1eau]] x8aul|
aad ge Ll get fuisasael], Your-jiey  #)06unfl asuop yjim paian0d surn}g
gpbunt
98.6 00%'T |-° uOIBMITBLLL YOUL-JBY] 28usp Y  PaLaaod 1Y MO
‘YWaNg 9Add))
HIDUID VINING| su sy | ‘m 'bg sy “emang Jemo] % reddn-—-£Ajaeg O1 ON
| (Quddens| |
-foarng | 0861 7308 e o1y rom . )
| il st o | Tandu? | 8 FoR R R P o e o)
SHUVIRHY 7 -odoyj, j0 1aqojoQ | -odog, 3o Juipnjo qote 30
| @3Bl 9500 arngrpuad | were (P30, :m.mwwmn soqui “bs "KLIT¥O0TT NV Al¥V]
’ #1200 | .35 [eg0], oqur g0 | T PRIV

‘0€-6361 .w>0>-=._w JO S9jed 1S0) pue seaduy—-) 3Idqe}




ABSTRARCT OF TOPOGRAPHICAL WORK.

36

-ozwyq
£q peddojs mon
-salesq(Q  “289°1
JOuOYRAIGEqQO PUT
sopmt b8 BII'Z
3O 90UBESTEULOAI
aqy uo poseg (q)

(9)28e]

omd

omq

*ATedwmo)
. . - ; - . . . ¥e | g 18wy LEw
"Ll ,
£Lmo s®m yjuow d
Jod sAwp Surqiom [
JO JequInu 6IRIIAE .
ey) 'lemmms oT) ! -(A9]
auo:udo.ium 1043 _ s  uwuSey)
-gam peq 03 Suim . . 2
reom ped 3 Bug . | e e e | Nt A
28 . . . . 9¢ » surejd qefang
_ .
A P R e | o o e 1 fovosv ngn | Aredmod
“HTI0UID _ L6 vV u9H Vi
YAILNOYA 'sa[imx [aaenbg| "sopimt I g ‘sa[1u1 axenbg _, a.:::u“
i o |a |mn | a|a|u] oales N 8 oo
o © | .| = : T o= A Lz -
Slaz|F ) slz (51838l 5 o
x| g8 | & CElEE e S ew | ER ] ew | B O =E
e, b g & s =g w) SE H g 8 58 | SE 5§E E | 5E
sk JEC | B |gs | 9|52 | 2| 2| % (3EGE|GE| ¢ jaC
g2 | S £ = Z 23 z g g “3 | 8§ | ¢¢ E | *g
R RLLER 5 S 5 s | = B n 3 5 2 = | 33 o - “AL11¥00 A1Avg
5| 25 | & = " | Fg | 2 e = s L
T R _ o : = = ’ [ P S A R —
Ty T T T T mon | moaxa HONT | "HOK)
[ A T T T - e N B
SROANYT | 'oNIsMHAVEL | NOILVINHNVINL “DONITEVI ARV

‘0€-6361 ‘suini-ino Ajyjuow 3esday--°Q 2lqel

‘8hinp buryasom 13 fo yyuow D wof (bururpu) 4opun wuduL pumn spdnd furpnjoxs) siofiaauns uof usarb aum suami-3no Ny




37

ABSTRACT OF TOPOGRAPHICAL WORK.

o1 e qelang €% ON
|
” , '8318)Q qulung
ven e ze LC 202 “ee es .o oo i con ene ea vee pus ﬂd.—.ﬂﬂm fd4 .oz
8 oniq
"a0uIA
-01d J319uoa g .hﬁﬁm
L .o s s oo cen .. 1893 M -ION 81 'ON
*28a£ snotaaad
pajerdurod  eouss Prouog
-s18au029y “Ajuo Luedwo)
uwoljeAlesq() (9) . .t ©)696 vee e .o ver 9 ¥Ry N3
pjouoy
"HIDYID
JALLNOdA ‘sa[ia [oxenbg| sepifm  1wafury ‘safijux  a18/nbg *glajiox arenb|g
A ot | et | st et e | u o | s g | 2| 9| ¢ 0 % | ¢ G 1
o e = ol = = | o b - T
o PLs g = = g5 g S =, c £ o 3. e
m I3 “ B U = =, S — e x, . =. m.m. =. ®, =.
2, (8% | 5 lef| 2 lgg| g | 5| £ |E5 | g8 |55 £ |t
e 3 & gs = < 5 = = @ e ce e w s2
Eo | 2R | & El ¢ |ss| = = E | fg B3 | %2 | £ | fg
SHUVNAY S g S o g ! = 5o 2 1 > - 125 Z b5 z “X117V207 ALEVg
3 o'c 2 3 @ ® 3 3 & be g &5 ¢ = 5
g | 85| & & - I & : R . .
i | “HONI | "HONI | A “HONI | 'HONI
| ﬂ | ] | ol B TR B T B
A "ONISHEAVHL | 'NOILVINONVIEL "DNITIVL-ANVTd

sfinp Burysom %z fo yyuwow v wof (Bururnay wspun wowr puv spdnd Burpngoxs) siofisiins of waarh 9um suwamj-imo 71y

‘0€-6361 ‘suini-ino Ajyruow afesaay—-Q 3|qel




ABSTRACT 0OF TOPOGRAPHICAL WORK.

88

: ! i
BN
. oo | .. . .e oe | o 18 . ves | wee .. .. . M_A N “es e .»..amo yReq
P |
ﬂ *SUOTLAUT
.mo.uo.mm e ves | one e cen oo aes floee [ res | ane | son oee wee vae s ces “on vos Nm oo ,_... ven .ee R @Cd ha.—O—ﬂ:OQ
a1 uo puno. !
Ma% nﬁ_.uomﬂmﬂ . | -eIpu] [e13U0)
ﬂﬂd&ﬂhw«h@;’.* .ve vaw v s ese vea mﬂ weu cea .ee ses eea “es see §m .o con sue .as ves _... cea ces ses .ha.-o OHO@CH
59|10y _”
m | ‘sugindley
oy | ‘sageyg  and
Do -qpor y yred
, -uwgsty pue
. cee | e . . aes . . _ veed - . vee | eee [een | eae | ene | eua A - larymaoy-1owly
| L | :
N [0 I o] b e e b T ] . oo bl B Iyt M
w | | eet Aouedy [vdoyg
: i
_ W o ~wagnd
| ! m fey  ‘soyesg
,_ W aindgpor
"qIT04ID cer PO I __ O I T O O I BT ,. o) - lgggly euruernp| y-oN
TVUILNID uﬂﬂﬂ“ i ‘slojiur | IBaUUY s .:.A:—.f ‘Bl oudsvw_ _,_
Z 9% mﬂ._g_g_mm_a_%.:_wiﬁ_ a | w | 6 s t]olele]s g 1
BN TG R T - N N R R TN LT I
N EA AT - I AR E 1R 2Pl 2| dm_mm
s |&|l= LR R B o a | & m Y - m ®
S EE B R EEREE HEAR: ¢ SE|ET L. E BB
[ S=25(8ezx58 |28 &1 & = =}" PyiiE| & -
o Wmmmmmwmwmmmmssmm £ E 28 l3s nm_m,_m 2
8 a1 E JE|E|a="ig|se" e 2 | E)58]| 3 S iE2iBl&El5 515 Ly .
SHUVHHY m m m “q m_m g W m m m 3 .m..ur m & u.m:r“ .W_ “E _ i i ALITYIO ALEV)
= =l T « ..A.Afm = : N S
_ _M“_N_ ﬁ:.S.:o mey * _ ?.nz_ ‘NONTH9 _n :.Mz_ :“,7:_ "HONT-1 ﬂ.z_.L.z_,«
o } .;Zwo.—.F o ) - o T T ) Tt T -
DONTSHHAVYL SVTAON VI .O/J..—ﬂ#._r ANVTId

sfimp Buryuom %z fo ypuoue » wof (Furuwnay sspun wsw puv spdnd burpmgozs) siofisauns s0f waarb auv suuni-ino NY

‘0€-8C61 ‘suini-ino Ajyjuow adesaay—'Q 2jqel 4



89

ABSTRACT OF TOPOGRAPHICAL WORK.

i 1
_
|
i R Gl
! -qoBlaq
: 98d9A
“ oo |25
. ce | o1 | 8% . . . cor f e cee (e | e Jeee e e [ e fownsong postug | apy
_ ‘qelung pue
_ [Bs611() B 281
“ ‘§90UIACGT J Amwnﬂwa
i [ex3uad)  ‘sad -ae))
€5 jsr (el ge 06 | ST |""| 695 6%I T .. -arroag payiup | og ‘ON
‘§al0Y ‘SolI0y m *S90UTA
. . . . . . oo | wae | een ane MHMNRN aee eas w. -o1g ﬁwumﬂp
s3I0y : *£91) saaruey
| "sa0UlA0I g
| [®11Ta)) pus
BlpU] (813U
: : : : ** |p6€[98Y] : ¥9 |¥€ | L3 "7 ‘essi1) ® TYI | G "ON
‘pjouoy , eugindley
: sa81g  and | pouoy
HIDYID 1 ... o .- . . ol loagl ot ) e | e o . -gpog » mdrer | 1 ‘oN
TVELNED u“wm_.:m sjorrm | Teaur] -go|[1 | alelubgy *s|aqroa E.n_svm :
L o0 |oa|w| sz | @ | 1w |oz]er|sn|lon a |r e Jor|u jor |6 |8 | 2]alelr]s G 1
= T - RN . Y , ; ! B
2 HHE R R R
ARG B HE R E IR R R IR A I L
ElslEleslind|zelZ8le e B El88] 2 2|5 8| 2|8 g|gs|e|E|E!E
4 sl 8leES|sgdalec|s=] & glejale=| = =) = = = =1 52128 | e .l#! B
= lEe|ld3als OMQBnqqqqsm ] s - s_u_s SmwﬁlA‘ !l & | =
g sm s2 |«ws a |l eflzoe = < n— d e ER RN = =z £
sEAVRE g |lzlglscsied=(S"T el 2| £ 13) 212 _ 3 um. 2=zl 212 “RAIT¥AO] ‘R1EV L
= ] g ec|Pe g B ~ : 3 . o ; N = S = S s i a J RY ]
HHHEE U HEHER SR ILIES R N A
1oa _ _.Nm_w "SI UTBIY _ _ _ os=p1| “HONIF9 T.o..m__ *HONI-9( .:Mﬁ..mwmf_ poN11 NI N
. . ‘NOLL - - 7 -
O8Iy DNISHTAVYL v 1ADNVIHL ONITEVIL-ANYTd

"shpp Burywom ¥z fo yruow v wof (bururnay wopun wow puv spdnd burpngozs ) swofianans wof waarli sun sua1n)INO0 NY

'0€-6G6l ‘suani-ino Ajyiuow adedsaay—'Q d|qel



ABSTRACT OF TOPOGRAPHICAL WORE.

40

‘Koaans aymysy  (9)
-dewr opiny umo], (v) 12 . (9) 15'2 | 168 ®e 45 9% SUIPY 8 'ON
‘S9I2Y
6% eTF . . . £squog
e ver @Nm ans Ohomhs
"§9I0Y
.- . - 9¢ *** 9108AJy pue svapepy ‘Aequiog
” - - g SBIPBJy PUv PYqEIOpAH L
*§99UTA0L]
"HTI0dIO . - . Leg - : ce | renuap puw swipep ‘peqeiepAH 9 'ON
NYTHLAOS ‘g3l | reaurry 'se|imx (arenbg ‘so[rma | earnbg
It (1) 6 8 z 9 g g € S i 1

= = = T R R RS o

b S S 3 S = @ m_u m.m m

<. = S o E £ 2% = B

" g B g g B &8 £E
m. m. E Ml - M e & M —
[<] @ < w =1 =1 E B “ S
=t e = = u m m m -t . r .

SAUVRAY @ ] o = 2 & M.Al 2 ALIT¥DO] iuvd
g < g & = : Ho '
D) . 0 o -
_ _ "HONI-|
‘Ji.‘f.l‘-i«. | CNowL . RN o
ONISHHAVHL VIADNVIAL DONITEVL-ANYId

shop fuywom §7 Jo ypuwow v aof (burwinyg uopun woiw pup spdnd Luipngozs) ssofisains wof uaarh aun suamg-mo Ny

‘0€-6Z61 'sudni-jno Ajyjuow a3Jesday —Q 3|qel




41

ABSTRACT OF TOPOGRAPHICAL WORK.

‘wrylg pus jedoy
L8 861 c6¥ 9.0 €5 144 GLT |‘uBingg ‘|vSueg ‘mrwssy 31 'ON
mmﬁ tee i N.N b mﬁn@ds @ﬁd awmw_ho Q .Oz
=and3B N ®v104Q)
19 %9 ) o¥ Lg pu® IEqlg pue BSuag ¥ 'ON
*SI[TUL so[Iut
"HIOYID NIAILSVE| weury 1gaury *so[rua| dxenbg *sa[rm | axenbg
_m o1 6 8 L 9 I d 1
I = = L W o
2 2 g e ¢ g
o = - =3 BT :< 2$
& & £ Mw.l. mm n_uo.m.: M 3.
“Buypjesary s e & “ ZE £E g5
= “ z £ g2 E ZE
= = < - &
SAUYNAY m w w .M .m..Am Tg =g *ALITYI0T ‘Aravg
= = = "8
_ ‘ "HONI-| _ "HONI-§
8NOENVT “ONI ~ °NOILL } R
“TEORIN | -sudAvar | -vIADNVIUL ONITEVLENVId

shvp buuom g fo ypuow v wof (Bururvsy wopun usw puv spdnd Buipngoxs) siofisauns wof w2 24D SULNIINO 1T

‘'0€-6%61 ‘suani-ino Ajyjuow aSesaay—'q d[qel




ABSTRACT OF TOPOGRAPHICAL WORK.

42

‘(989108
*898310] suLing)
L . £8 e paarssay emung 1addp) 1% 'ON
03 IS - 1244 ” : 9% BULINY 1240 IT 'ON
. 9% 9% 09L 6% oe rmang 12dd() pas 13407 Ol ON
‘qTOYID
vHNing *89[|tm Ieslurry ‘ga[iru  a18n|bg ‘saflrm  axvn by
. e
Gl 4 _ ot 6 8 L i 9 g ¥ : 5 d 1
o .d o I,L_I\ B ‘ruzll L] Lol n o ; o ) ‘ B T
g g g g g 3 S | 2f ‘
£ T oL £ y T e 2 3
o 5 = g g B S ] & &
g 2 2 3 g E | g5 | 22| g%
w n @ @ @™ M = M 'n. m _ @ —
SHHYNWAY g g m £ g 2 t 3 2o ! = ] ALITYI07] ‘ALEVJ
3 a3 Y 3 5 Y @ - i
= 9 < « ¢ o= -« = DT
.:Hﬁ " *HONI-]
"ONISHAAVHL ‘NOTLVINONVIUL "ONITEVL-ANVId

-gfinp buryuom 5 fo yuwow v sof (Busurvsy sapun wour pup spdnd buipn)ows) swofisauns Jof usarb v suwny-no Ny

‘0E€-6Z6| ‘suani-ino Ajyiuow 3Fesaay—Q 2|qeL



48

V.—SURVEY REPORTS, FRONTIER CIRCLE.

Colonel R. H, Phillimore, p.s.0., to 22-3-30.
DIRECTOR :— { Lt.-Colonel S. W. Sackville Hamilton, v.s.0., n.E., from
23-3-30.

43. Summary.—7The units administered by the Frontier Circle
were ‘“A” and “E” Companies, Nos. 18, 22 and 23 Parties, and
No. 6 Drawing Office.

No. 22 Party having completed its programme of riverain surveys
was disbanded with effect from 1st June 1930 and its personnel transferred
to No. 23 Party from 1st May 1930.

The designation of No. 23 Party was changed from ““ Rectangulation
to “Irrigation Surveys” with effect from 1st June 1930.

44. Traiming.—1 R.E. subaltern, 1 Class II officer, 1 Upper
Subordinate probationer, and 14 soldier surveyors continued their training
in field and recess work in “E” Company. 3 R. E. subalterns received
training in Air-Survey work during the summer of 1930.

45, Special.—The survey units on the frontier continued to
co-operate closely with military formations at special training exercises
and at manceuvres (p.p. 3, 4).

Major Wheeler has written a report on this training which together
with various conclusions and recommendations has been published as
Special Publication No. 2 entitled ‘Report on Military Training in
Quetta, 1929 "

A report by Major Norman on the Hatti Exercise, 1929, is included
at the end of the Publication.

48. The field work of units was as follows : —

“A" Survey Company. Topography on scales of 14 inches,
1 inch and § inch to 1 mile in sheets 43 B, E, F, G, I, J and
44 1. Traversing in sheets 44 B and F and triangulation in
sheet 38 L.

“E" Survey Company. ‘Topography on the scale of { inch to 1
mile in sheet 35 I; on 1inch to 1 mile in sheet 34 L.
Triangulation in sheets 34 L and 35 1.

No. 18 (Air Survey) Party. Compilations of air surveys in the
North-West Frontier Province in sheets 38 N and O.

No. 22 (Riverain) Party. Triangulation, traversing and
demarcation of corners of :3,000-acre rectangles for the Punjab

roverninent in the area commanded by the Bhakra Dam
Irrigation Project in sheets 44 1, J, K, M, N, O & P; and
also traversing of boundaries of hamlets for the same
Government in sheet 52 D in Kangra district.

No. 23 (Rectangulation) Party. Demarcation of rectangles,
levelling and special Irrigation Surveys for the Punjab Govern-
ment in the area of Muzaffargarh (Indus Canal) Irrigation
Project in sheets 39 I, J, K, N and O.

1"
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“A” Survey Company.

Major C. G. Lewis, 0.B.E., R.E,, to 24-11.29.
Officer Commanding:— < Major K. Mason, M.c., R.E., from 25-11-29 to 3-4-30.
Lt.-Col. C. G. Lewis, 0,B.E., R.E., from 4.4.30,

47. General.—The recess and field head-quarters remained at
Murree and Rawalpindi respectively.

The survey of the Kagan valley in Hazara district, N. W. F. P,
and of part of Chilas district in the Gilgit Agency was completed during
the summer. The survey of the Akazai tribal area on the western slopes
of the Black Mountain was carried out, at the request of that tribe, who
fear aggression by the Wali of Swat.

A small area remaining for survey in the Kana tahsil of Swat,
N.W.F.P.,, was also completed. The whole of the territory of the Wali
of Swat has now been surveyed. The completion of the survey of
Allahi tribal territory in Hazara district was attempted but had to be
abandoned owing to the disturbed political situation. For the same
reason the triangulation of Swat Kohistan in the Dir, Swat and Chitral
Agency, had also to be given up.

Revision surveys on the scale of 1 inch to 1 mile were continued in
the Punjab plains in the neighbourhood of Lahore and Ferozepore during
the cold weather.

Surveyor Muhammad Akram joined Mr. P. C. Visser’s Expedition in
the Eastern Karakoram on its return from Turkistan during June and
July, and was employed on plane-tabling in the upper Shyok valley. He
surveyed an area of 533 sq. miles on the scale of § inch to 1 mile which
is exeluded from Tables A or C, not being rigorous survey.

48. Personnel.—The average strength of the company during
the year was 1 Class I officer, 3 Class II officers, 5 Upper Subordinate
officers, 38 Lower Subordinate officers and 6 soldier surveyors under
training.

Major Mason took command of the company during the time that
Lt.-Col. Lewis attended the Senior Officers’ School, Belgaum. Lt. Burn
was transferred to the Geodetic Branch in December. Lts. C. A. K.
Wilson, Price and Sams were posted to the company for 4 months
during recess for training. K. S. Afraz Gul Khan and surveyor Fateh
Muhammad Khan joined Sir Aurel Stein's Expedition to Central Asia in
August; Mr. Chiragh Shah was transferred temporarily to No. 18 Party
for the cold weather and returned to the company in April.

49. Field work.—Cold weather. Mr. C. M. Aslam, B.A., (Class II)
with 6 surveyors, revised 1,402 square miles on the 1 inch and 56 square
miles on the 1} inch to 1 mile scales in the Lahore, Ferozepore, and
Amritsar districts of the Punjab (sheet 44 I).

Mr. Sajawal Khan, c.n., (U. S. 8.) assisted by surveyor Muhammad
Ayub Khan was in charge of a training camp of 6 soldier surveyors and
5 unclassified surveyors in Rawalpindi and Hazara districts (sheet 43 3)
The best of the field sheets, on the scale of 1} inches to 1 mile, covering
23 square miles, will be utilised towards the revision of the existing
I-inch map.
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Mr. Quadir Dad (U. S. S.) and one traverser carried out traversing
for topographical survey of 1,240 square miles in Jhang, Multan, Lyallpur
and Montgomery districts of the Punjab (sheets 44 B and F).

Summer. Mr. A. A. Graham (Class 11) with Mr. Muhammad Akbar
(U. 8. 8.), Lt. R. H. Saws, B.sc., R.E,, (Class 1) under instruction, and 7
surveyors, completed 683 square miles of original survey on the scale of
1} inches to 1 mile in the Kagin valley of Hazara district, N.W.F. P;
162 square miles of original survey on the scale of § inch to 1 mile in the
Chilas district of the Gilgit Agency; 18 square miles of revision survey
on the scale of 14 inches to 1 mile in the Black Mountain area, Hazara
district ; 51 square miles of original survey on the scale of 1 inch to
1 mile in Tribal territory, Dir, Swat and Chitral Agency and Hazara
district, and 450 square miles of supplementary survey on the scales of
1} inches and 1 inch to 1 mile in the Muzaffarabad district of Kashmir,
(sheets 43 F, T and J).

K. S. Afraz Gul Khan, c.H., (Class II) carried out a triangulation
series of about 240 square miles from Razmak to Tank following the
valley of the Tank Zam in Waziristan Agency in sheet 38 L, for the ad-
justment of topographical triangulation in this region.

Mr. Chiragh Shah, c.H., (U. S. S.) commenced reconnaissance for
triangulation for 1} inches survey in Swat Kohistan in the Dir, Swit and
Chitral Agency (sheet 43 A), but the work had to be abandoned owing
to the armed resistance of the Kohistanis.

Mr. Muhammad Akbar carried out observations to connect the topo-
graphical triangulation of Kiagan of 1926 with the G. T. Gilgit Series of
1911, at the head of the Kagan valley (sheets 43 E and I).

50. Areas surveyed.——A total area of 2,394 square miles was
surveyed, comprising :—

162 square miles of original survey on the scale of 2 inch to 1 mile
in the Gilgit Agency (sheet 43 E and 1).

1,402 square miles of revision survey on the scale of 1 inch to 1
mile in Lahore, Ferozepore and Amritsar districts, Punjab. (sheet 44 I).

51 square miles of original survey on the scale of 1 inch to 1 mile
in Tribal territory, Dir, Swat and Chitral Agency and Hazara district,
N. W. F. P, (sheet 43 B).

683 square miles of original survey on the scale of 1} inches to 1
mile in Hazara district (sheets 43 E, F, 1 and J).

18 square wmiles of revision survey on the scale of 1} inches to 1 mile
in Tribal territory, Hazara district, N. W. F. P.

78 square miles of revision survey on the scale of 14 inches to 1
mile in Hazara, Rawalpindi, Lahore, and Ferozepore districts, N. W. F. P.
and Punjab (sheets 43 G and 44 I).

The supplementary survey of 450 square miles in Muzaftarabad
district of Kashmir has heen omitted from the total noted above as this
work consisted only of the correction of roads, villages and glaciated
areas in the existing maps.

51. Office work.-—Fair-mapping.—Mr. Graham. assisted by
K. 8. Afraz Gul Khan and Messrs. ). R. Volira (U. S, S and Muhammad

Akbar, was in charge of the fair-mapping during the cold weather; and
Mr. Aslam with Messrs. Vohra and Sajawal Khan, was in charge during
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the summer. The average strength of the drawing section was 14
surveyors and 2 draftsmen.

In addition to current mapping of 1-inch sheets, the fair sheets of
the Nathia Gali and Murree Hills guide maps were submitted for
publication on the scale of 3 inches to 1 mile. (The Multin and
Murree Hills sheets were not submitted last year as reported).

Computation of traverse work and the compilation and adjustment
of old triangulation was carried out by Mr. D. M. Das (U. S. S.) and 5
computers.

“E” Survey Company.
Officer Commanding.—Major E. O, Wheeler, m.c., R.E.

52. General.—The field and recess head-quarters were at Quetta.

Owing to climatic conditions in the area under survey and to the
necessity of nearly all movement being by road, only a portion of the
company took the field at a time, the remaining portion continuing fair-
mapping at head-quarters. Surveys were extended southward on the
Baluchistan plateau, astride the Quetta-Karachi road. The modern
survey of sheet 35 I was continued, and that of 34 L commenced. 1,587
square miles were triangulated in advance for subsequent seasons. (2,118
s(uare miles were reconnoitred, but observation was stopped on account of
haze: the balance of observation will be completed in the autumn of 1930).

Personmel —The average stremgth during the field season was 2
Class I officers, 4 Class II officers, 4 Upper Subordinate officers and 40
Lower Subordinate officers {excluding the Reproduction Section). Of
this strength, 1 Class I officer and 15 Lower Subordinate officers
(including clerks) were employed permanently at head-quarters on fair-
mapping, and extra-departmental work.

Lt. I. H. R. Wilson proceeded on leave ex-India during the year.
K. S. Muhammad Hasan and Messrs. F. J. Grice and Seth Ram Gupta
(Class 1I), were transferred to the Company, while Messrs. J. C. Berry
and M. M. Ganapathy (Class II), and K. S. Muhammad Husain Khan and
Messrs. Iltifat Husain and N. M. Bopaiah (U. 8. 8.) were transferred to
other units.

53. Field work was organized as follows :—

Winter—

Camp (1).—Mr. Khushal Khan (U. S. 8.) assisted by 1st class
surveyor Ahmed Shah, with 4 soldier surveyors, surveyed 1 054 gquare
miles on the scale of § inch to 1 mile in sheet 35 1.

Summer—

Camp (£2).—Mr. A. J. A. Drake, p.cm, (Class II) assisted by Mr.
J. C. Berry, K. 5. Muhammad Hasan (C]HRS IT), and K. 8. Muhammad
Husain Khan and Mr. Sardar Khan (U. 8. 8.), with 1 Upper Subordinate
officer, 8 surveyors, 10 soldier surveyors and 1 computer. surveyed 1,567
square miles on the scale of 1 inch to 1 mile in sheet 34 L.

Tr wnqulnnmz and traverging.—Mr. Abdul Rashid Khan (U.S.8.)
observed the remaining 525 square miles of triangulation reconnoitred
by him in the previons year in sheet 34 L. for 1-inch survey. Mr.
Khushal Khan (U. 8. 8.), in addition to supervising Camp (1), recon-
noitred 2,118 square miles in sheet 35 I for subsequent survey on the
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# inch to 1 imile scale, but was only able to observe 1,587 square miles
of this triangulation during the year under report, owing to haze.

Corrections to existing maps.—These were made as regards the new
Zhob road (via Kila Saifulla) to Fort Sandeman and neighbouring
areas; and the Hindubagh—Fort Sandeman Railway. This work fell in
sheets 34 N and 39 B, E and F.

54. Areas surveyed.—Original survey of 1,567 square miles on
the scale of 1 inch to 1 mile, and of 1,054 square miles on the scale of
% inch to 1 mile; a total area of 2,621 square miles on both scales. All
this work, as well as the triangulation carried out, lay in Kalat State, in
Baluchistan.

Nature of area surveyed.—The country surveyed and triangulated
was largely on the plateau of Baluchistan, which consists of broad open
valleys, between bare and rugged hills, but also included areas to the
west, east and south where the plateau breaks into lower ground, and
which consists of extremely broken and intricate hills and gorges, very
difficult of access and survey. Water is scarce throughout, and often
impregnated with salts: inhabitants are few, particularly on the edges
of the plateau, and many migrate with the season. The climate is
uncertain; temperatures vary from zero Fahrenheit in winter to 110° or
more, in the shade, in summer, and variations in temperature are often
very great diurnally as well as from day to day. Precipitation also may be
considerable in one year and negligible in the next; during the winter
of 1929-30 fifteen inches of snow fell on the plateau during a few hours.
Haze and dust may seriously hamper work at any time of the year; and
this, combined with the general uncertainty of weather conditions make
adherence to a rigid programme very difficult.

55. Office work.—Fair-drawing was carried out throughout the
year, owing to the company having taken the field in two sections,
at different seasons. Drawing sections were under the charge of
Messrs. A. J. A. Drake, and M. Ansari, B.A., (Class Il) assisted by
Mr. J. C. Berry and K. S. Muhammad Hasan (Class I1), and Messrs.
Sardar Khan and Khushal Khan (U. 8. 8.).

Owing to the field season having continued until the end of June
1930, the mapping of all field work was not completed by the end of
the survey year 1929-30. It will, however, be completed by the end
of March 1931.

Reproduction section.—This section, under the supervision of Mr,
Sadiq Ali (Assistant, 2nd division Photo. Litho. Office) worked full time
throughout the year, almost entirely on paid for work. This work
included the reproduction of a large number of musavis for No. 24 (Sind
Rectangulation) Party, as well as numerous jobs for the military
authorities in Quetta. The special drawing necessary was carried out
by the drawing section in charge of Mr. M. Ansari, B.A.

56. Military Training.—Preliminary training in air survey and
artillery survey had been carried out during the summer of 1929, and
a l-inch map of the Western Command manceuvre area, 1929, was
prepared from air photos taken by the Royal Air Force. This map was
used by the troops on the Autumn Exercises in October 1929. Durin
October, “E” Survey Company supplied a Survey unit (about one half the
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strength of an Indian Field Survey Company in war) which co-operated
with the troops in the Western Command Signal Exercise, from 14th to
16th October, and the Western Command Autumn Exercise, from 22nd to
24th October. Valuable experience was gained on these Exercises in
connection with rapid triangulation, air-survey methods and administra-
tion. A full report will be found in Special Publication No. 2 entitled
‘“Report on Military Training, Quetta, 1929” by Major E. O. Wheeler,
M.C., R.E.

During the summer of 1930, individual training in the use of the
Wild theodolite and in Lambert computations was carried out, as well as
some combined exercises with the Royal Artillery in rapid triangulation.
The training of individual surveyors in air-survey methods was also
continued.

No. 18 (Air Survey) Party.

Major W. J. Norman, M.c., R.E., till 26-4-30,

 in ch —q .
Officer in charge {Lleub. D. R. Crone, R.F., from 27-4-30.

57. QGeneral.—The party head-quarters remained at Murree and
the field head-quarters at Peshawar.

Training with the Royal Air Force has been carried out and the
air-survey of areas near Peshawar for the correction of the existing
1-inch sheets has been continued.

Personnel.—The average strength of the party apart from the Officer
in Charge was one Class II officer till the end of October, 2 Upper Subor-
dinate officers and 10 Lower Subordinates, mostly under training.

3 Class T officers (on probation) were also trained in photo and air
surveys during June to September in Murree.

The strength of the reproduction section averaged 6 men.

58. Areas surveyed.—During the year the Royal Air Force
supplied air photographs of 230 square miles of tribal territory in Tirah
in sheet 38 O and of 26 square miles of Peshawar district in sheets 38
N and O.

59. Ground Photogrammetric surveys.—In order to pro-
vide “control” in inaccessible country on which to base the air survey,
use has been made of ground stereographic survey employing the Wild
method and Photo-theodolite. As there is no machine in India, the
plotting has been carried out in Switzerland.

60. Original Survey.—

Tirdh.—The photographs of Tirah in sheets 38 O/2, 5 and 6 were
received from the Royal Air Force during March and were
compiled hy the Arundel method and fitted to the control
provided by the ground photogrammetric survey mentioned
above (para. 59).

Pesh@war (hty Maps.—Photography of the city and cantonments
was carried out by the Royal Air Force during April, and office
copy corrections were compiled, for the correction of the fair
sheets of the 12 inches to 1 mile city map, during May.
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61. The Reproduction section in the party has been kept fully
employed throughout the year. Details of the work done are included

in the Map Publication and Office Work Report.

No. 22 (Riverain) Party.
Officer in charge.—Mr. C. 1. Tresham.

62. General.—The programme of riverain surveys having been
completed last season, the party commenced the survey of the area com-
manded by the Bhakra Dam Irrigation Project in Ferozepore, Hissar and
Ludhiana districts, and Faridkot, Patiala and Kalsia States, It also
undertook the survey of a small area in the Kangra district.

The head-quarters of the party moved from Solon to Ferozepore on
1st October 1929 and returned to Solon on 18th April 1930.

Personnel.—The average field strength of the party, apart from
the Officer in charge, was 2 Class II officers, 3 Upper Subordinate
officers and 82 Lower Subordinates. The strength of the unit during
the year was considerably increased for the Bhakra Dam Irrigation

Project survey.

63. Field work was organized as follows :—

Camp (1)—Mr. F. W. Smith (Class II) assisted by Messrs. D. S.
Gandhi and N. M. Bopaiah (U. 8. 8.) with 23 traversers and 12 com-
puters completed the traversing of 4,380 square miles in Hissar district
and Patiala State and ewbedded permanent markstones at the corners
of all 3,000-acre rectangles throughout this area. 334 square miles of
triangulation to control the traversing was also done.

Camp (2)—Mr. Mahammad Najamuddin, B.A., (Class IT) assisted by
Mr. Abdul Ghani Qureshi (U. 8. 8.) with 23 traversers and 12 computers
completed the traversing and the demarcation of corners, of 3,000-acre
rectangles with permanent markstones, of 3,506 square miles in Feroze-
pore, Ludhiana and Hissir districts and in Faridkot State. 250 square
miles of triangulation was also carried out to control the traversing.

One traverser was sent to survey the boundaries of six hamlets in
the Palampur tahsil of Kangra district.

Camp (3).—Mr. Badlu Ram (U. 8. 8.) with 5 draftsmen completed
the traverse charts of riverain work, and hand-coloured 210 sheets of the
Punjab-U.P. boundary survey.

64. Areas surveyed.—(a) Traversing and dewmarcation of
corners of 3,000-acre rectangles with permanent mark-stones, of 7,886
square miles in the area commanded by the Bhakra Dam Irrigation
Project falling in sheets 44 I, J, K, M, N, O and P in Ferozepore,
Ludhiana and Hissar districts, and in Patiala, Faridkot and Kalsia States,

(h) Traversing of boundaries of 6 hamlets in the Palampur tahsil of
Kangra district.

(¢) Triangulation of 584 square miles to control traverse work in
Hissar district and Patidla State falling in sheets 44 K, O and P.

85. Recess duties.—The work was divided into two sections
under Messrs. F. W. Swith and Mahammad Najamuddin (vide report of
No. 23 Party). Nos. 22 and 23 Parties were amalgamated on 31st May
1930 and No. 22 Party ceased to exist from 1st June 1930,
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No. 23 Party.

, Mr. H. B. Simons to 19-4.30.
Officer in Ch“'”ge"{ ,, C. H. Tresham from 20.4-80.

66. General,—The party continued the survey of the area com-
manded by the Indus Canals, Muzaffargarh District. The original
programme was to complete the rectangulation, levelling and 4-inch
topographical survey of the whole area, owing however to abnormal
floods during the monsoon rains, this programme had to be modified and
it was decided to complete the rectangulation and levelling, and as much
of the topographical survey as could be done by the middle of April, the
balance to be completed during the following field season.

The head-quarters of the party moved from Solon to Multan on 28th
October 1929 and returned to Solon on 28th April 1930.

Nos. 22 & 23 Parties were amalgamated on 31st May 1930.

Personnel.—The average field strength of the party, apart from the

Officer in charge, was 3 Class II ofﬁcers 2 Upper Subordinate officers
and 84 Lower Subordinates.

67. Field Work.—

Camp (1).—Mr. H. H. P. Butterfield (Class II) with 20 surveyors
completed 907 square miles of special topographical survey on the scale
of 4 inches to 1 mile in the Muzaffargarh district in sheets 39 K, N
and O, and embedded permanent markstones at the corners of all 3,000-
acre rectangles throughout this area.

Camp (2).—Mr. Jiya Lal Sahgal (Class II) with 28 levellers com-
pleted 1,476 square miles of tertiary levelling in the Muzaffargarh district
in sheets 39 I, J, K, N and O.

Camp (3).—Mr. D. C. Puri (Class II) assisted by Messrs. Laltan
Khan and Lalbir Singh (U. S. S.) with 24 rectangulators completed 783
square miles of rectangulation in the Muzaffargarh district in sheets 39
I, J and N.

Five draftsmen were employed at head-quarters in completing the
4-inch sheets of the Haveli Project and in preparing the height charts,
from 6-inch reductions, of that portion of the Sind-Sagar surveys which
falls in the 4-inch sheets of the Indus Canal area, Muzaffargarh District.

Two surveyors were employed directly under the Officer in charge
in embedding permanent markstones at the cormers of all 3,000-acre
rectangles throughout the area commanded by the Haveli Irrigation
Project.

68. Areas surveyed.—(z) Original survey on the scale of
4 inches to 1 mile of 907 square miles in Muzaffargarh district in sheets
39 K, N and O.

(b) Rectangulation dewn to 25-acre plots, of 783 square miiles in
Muzaffargarh district in sheets 39 I, J and N.

(¢) Tertiary Levelling of 1,4-76 square miles in Muzaffargarh district
in sheets 39 I, J, K, N and O,

(d) Erection of permanent stones thronghout Haveli and part of
Muzaflargarh (Indus Canal) Irrigation Projects in sheets 39 K, M, N
and O and 44 A and B.
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The country comprises cultivated plains watered by inundation
canals, and desert with scrub jungle, which in parts is very dense, parti-
cularly so at the junction of the Indus and Panjnad rivers.

69. Recess duties.—

Section (1).—Mr. H. H. P. Butterfield (Class 1I) with 12 surveyors
completed the fair contour sheets of the Indus Canal area, Muzaffargarh
District surveyed on the scale of 4 inches to 1 mile during the past
field season.

Section (2).—Mr. F. W. Smith (Class II) assisted by Mr. Badlu Ram
(U. 8. S.) with 5 computers, compiled the records of riverain surveys
in a fit state for permanent record, and drew up an account showing the
work cowmpleted and describing its purpose, and the methods employed.

Section (3).—Mr. Jiya Lal Sahgal (Class II) with 12 levellers, com-
pleted the fair spot-height charts of the Indus Canal area, Muzaffargarh
District.

Section (4).—Mr. D. C. Puri (Class II) assisted by Mr. Lalbir Singh
(U. 8. S.) with 12 surveyors, completed for reproduction, the plane-table
sections of the Indus Canal area, Muzaffargarh District surveyed during
the past field season.

Section (5).—Mr. Mahammad Najamuddin, B.A., (Class II) with 6
draftsmen, completed the computations and charts of No. 22 Party’s work
during the past field season, and prepared charts and plane-table sections
of the Bhakra Dam Irrigation Project area for next field season. No. 22
Party’s computations and the plotting of village boundaries of the
Kangra survey were completed, and also the hand-colouring of the
Punjab-U.P. boundary sheets.

70. Mandi-Suket Boundary Settlement.—

In October 1929, the Darbars of Mandi and Suket States made a
joint request for the deputation of an officer of the Survey of India, to
enquire into, and decide upon the boundary between the two States in
three areas (in sheet 53 A/14) where the boundary was in dispute; and
further to demarcate the line of the boundary in five areas (in sheet
53 E/3) where the Darbars had come to an agreement based on the
Survey of India 2-inch sheets of 1894-97.

Lieut. D. R. Crone, R.E., was deputed for this work and commenced
the enquiry into the disputes on 24th February 1930. The mapping of
the lines claimed by the States, and the demarcation and mapping of the
awards, were done throughout by plane-tabling, on various scales accord-
ing to the nature of the area involved. The first question to be settled
concerned about 50 acres of valuable alluvium brought into dispute by
the changing course of a river during the latter half of the last century.
The area was mapped on the scale of 15 inches to 1 mile. Evidence was
scanty as it related roughly to the period of the eighteen seventies.

The second dispute taken up concerned 100 acres of rough hill
grazing land and the right to water in a certain hill stream; the area was
mapped on the scale of 6 inches to 1 mile.

The last dispute concerned about 1 square mile of grazing land on a
steep rocky hillside, with a few small patches of cultivation, and also the
Eoslsese}ilon of a Devi. The area was mapped on the scale of 3 inches
o 1 mile. T
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- Some difficulty was experienced during plane-tabling, as the trian-
gulation which existed had been executed for }-inch survey only, and
for the few stations in existence no markstones were found.

As no one of the decisions was accepted by both parties, all the lines
awarded were only marked by temporary pillars. The demarcation of
the awards was completed by 9th March.

The demarcation in the five cases in which mutual agreement had
been reached, was carried out between 31st March and 5th April.

The mutual agreement was, that the line should be demarcated as
shown on the Survey of India 2-inch map of 1894-97, and where this
map showed the area as in dispute, that the area so shown should be
equally divided between the States. The areas were mainly forest clad
hillsides, and extended along portions of the boundary for 15 miles.
The published sheet of the 1894-97, 2-inch map, on which plane-tabling
for these demarcations was carried out, proved remarkably accurate and
faithful in the depiction of hill forms by the old style of form lining.



53

V1.—SURVEY REPORTS, CENTRAL CIRCLE.

. Lt.-Col. 8. W, Sackville Hamilton, D.8.0., R.E., to 19-3-30.
DIRECTOR'_{ w v J. D, Campbell, D.s.0., R.E., from 20-3-30,

71. Summary.—The units administered by the Central Circle
were Nos. 1, 5, 20 (from 1-4-30) and 24 Parties, Air Survey Traverse and
Bhopal Detachments, and No. 83 Drawing Office.

The Benares Detachment was disbanded from 1st October 1929 and
its personnel distributed amongst the other units of the circle.

The Officer in charge No. 5 Party, in addition to his normal duties,
continued to act as Assistant Director of Surveys, Central Provinces, and
administered the revenue, town, and other surveys of that province.

No. 20 Party (Cantonments) was transferred from the administrative
control of the Director, Geodetic Branch, to that of the Director, Central
Circle, with etfect from 1st April 1930.

72. Training.—Four Class I Officers were under training in No. 5
Party, two were transferred to the Frontier Circle in April 1930, the
remaining two to take charge of the Map Record and Issue Office and
No. 1 Party in January and May 1930, respectively. Two Class II officers
completed their 2nd year of probation in Nos. 1 and 5 Parties and one
U. S. officer was confirmed in his appointment. No pupils were
entertained during the year under report. _

Out of the six soldier surveyors transferred fromn the Frontier Circle
in October 1929, four underwent their 2nd period and two their 1st
period of extra training in No. 5 Party. One of the former was found
unsuitable for retention in the Department and reverted to his regiment ;
of the two latter, one has been recommended to undergo a 2nd period
and the other was reverted to his regiment at his own request. Six new
soldier surveyors, posted to the circle in 1929, are now undergoing their
1st period of training in No. 1 Party. Two soldier surveyors, on com-
pletion of their 5th field season in the Department, have heen recom-
mended for permanent retention on the unattached list.

The services of a U. 8. S. computer were lent by the Geodetic
Branch to the circle in order to instruct computers and to raise the
general standard of computations.

73. The field 1work of parties and detachments was as {follows :—

No. 1 Party.—Topography on scales of J, }, and 1 ineh to 1 mile
in sheets 40 N and O, 45 F, G, J, M and N, 46 N and 55 E.
Large scale survey of Indore city from air photographs.

_ Triangulation in advance.

No. 6 Party.—Topography on the scale” of 1inch to 1 mile in
sheeta 63 P. 64 F. Jand M. Revision of the town guide
map of DBenares and neigchhourhood. Triangu]atioh in
advance. '

No. 20 Party.— Large scale surveys of cantonments and hazirs of
five cantonments in Bihar and Orissa, Central Provinces and
United Provinces. Traversing and levelling in advanceé.
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No. 24 Party.—Traversing, levelling and demarcation of rectangles
for the Bombay Government in the area commanded by the
Lloyd Barrage and Canal Project in Baluchistan and Sind.

dir Survey Traverse Detachment.—Traversing for control of air
surveys on the scale of 16 inches to 1 mile in Sitapur and
Bahraich districts of the United Provinces.

Bhopal Detachment.—Forest surveys of the Bhopal State reserved
forests.

No. 1 Party.

Cuptain G. H. Osmaston, M.c., R.E., from 9-5-29 to 31-3-30.
Oglicer en charge.— | Mr. F. B. Kitchen, fromn 1-4-30 to 30-4-30.
| Lt. 7. W. Wright, r.E., from 1.5.30.

74. General.—Instead of carrying on the surveys of last season
in Bihar and Orissa, the work there was handed over to No. 5 Party,
and new topographical surveys were commenced in Rajputana and
Central India in continuation of the work done by the Rajputana Detach-
ment two years previously, and also by special arrangeinent with various
Indian States.

The area was very scattered and fell in the following degree sheets:—

40N and O,45 F, G, J, M and N; 46 N and 55 E. The field head-
quarters of the party were at Ajmer.

Personnel. —The strength of the party was increased to approxi-
mately three times the number of the previous year; this was partly
due to the transfer of surveyors from the Benares Detachment, disbanded
in October 1929, and also to the posting of soldier and pupil surveyors to
the party for training.

The actual field strength of the party, exclusive of the Officer in
charge, numbered 3 Class II officers, 1 Class II probationer, 2 U. S.
and about 59 L. S. officers, including 6 soldier surveyors and 20 pupil
surveyors under training.

75. Areas surveyed.—8,563 square miles of }-inch original
survey in sheets 40 N and O in Jodhpur and Jaisalmer States; 3,277
square miles of j-inch revision survey in sheet 55 E, mostly Bhopil
State; 2,673 square miles of 1-inch original survey in sheets 45 F, G and
J in Ajmer-Merwiara district and Kishangarh and Jodhpur States;
and 10,415 acres of air survey in Indore city in sheet 46 N, on the scale
of 32 inches to 1 mile.

4,813 square miles of minor framework were triangulated in sheets
45 F, G and J for surveys in Jodhpur State, and 531 square miles in
Jaipur State. 117 linear miles were traversed in Indore city.

768. Field work was organized as follows: —

Camp (1).—Mr. F. B. Kitchen (Class II) in charge, with 2 instruc-
tors and 2 surveyors, surveyed 1,604 square miles on the 1 inch to 1 mile
scale in sheets 45 F, G and J in Ajmer-Merwara Province and Jodhpur
State. The training of 14 pupil surveyors was undertaken by this camp.

The area included gharp rocky hills and a flat sandy country-side.

Mr. Kitchen also supervised 1 surveyor on revision of the 4-inch

guide map of Delhi.
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Camp (2)—Mr. M. N. A. Hashmie, B.A., (Class II) in charge, with 2
instructors and 2 surveyors, surveyed 1,069 square miles on the 1 inch to
1 mile scale in sheet 45 J in Ajmer-Merwira district and Jodhpur and
Kishangarh States. The training of 6 pupil surveyors was also under-
taken by this camp.

The country consists of open cultivated plains bordered on the west
by the main range of the Aravalli hills. Various isolated outcrops of the
same hills occur throughout the area.

Camp (3).—Mr. I. M. C. Alexander (Class 1I) in charge, with 14
surveyors, during the period from October till December 1929, surveyed
8,563 square miles on the scale of } inch to 1 mile in sheets 40 N and O.
The surveyors were then transferred to camps (1), (2), (4) and (5).

The area includes sandy and cowparatively waterless tracts with a
few scattered villages, and a rocky waste in the north of sheet 40 N.

Camp (4).—Mr. B. B. Kuttappa (U. 8. S.) in charge, assisted
by Mr. Jagannath (U. 8. 8.) for traversing, with 5 traversers
and 3 computers for six weeks, and 4 surveyors and 1 pupil for
3 months, surveyed Indore city on the scale of 32 inches to 1 mile
from air photographs.

The total area surveyed was about 10,415 acres.

The photographs were taken by the Indian Air Survey and Trans-
port Ltd., towards the end of September 1929.

The traversing of the whole area, and fixing of at least 6 control
points on every photograph, were carried out during October and the
first half of November by 5 traversers under Mr. Jagannath.

The computations were completed under this officer during the
same period.

Rectified enlargements, on the scale of 32 inches to 1 mile, of suffi-
cient photographs to cover the area, were then prepared at the head-
quarters of the Indian Air Survey and Transport Ltd.,, Dum-Dum,
Calcutta, under the supervision of Mr. B. B. Kuttappa.

The inking up of these photographs, as well as surveying contours
at 2 ft. interval, occupied 2 surveyors for 13 weeks. These inked up
photographs were then bleached, leaving only the inked up lines, and
treated as ordinary plane-table sections, being reduced photographically
to the scale of 16-inches to a mile. Mosaics were made for the proposed
sheets. and blue prints made from these for fair-mapping.

A detailed description of this survey, its cost, and the methods em-
ployed, will be found in the Technical Supplement to this report.

Camp (5).-—Surveyor . P'. Ghasi Ram in charge, with 7 surveyors
from January to March, surveyed 3,277 square miles of 3-inch revision
survey which included the major portion of Bhopal State and parts of
Narsinghgarh, Tonk and Gwalior States in rheet 55 E.

77. Recess duties.—Fair-mapping was divided into 3 sections
under Messrs. F. B. Kitchen, M. N. A. Hashmnie and B. B. Kuttappa.
The mapping of the two }-inch sheets, three -inch sheets, ten 1-inch
sheets, and the Indore Air Survey, all surveyed during this season, was
completed during the year. ’
The various triangulators completed their computations wi
T. M. C. Alexander, in charge of the I:!ection. d with Mr.
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Mr. Murtaza, B.A., (U. 8. 8.) was in charge of a special training
section containing 12 pupils; out of these it was possible to employ 4 on
fair-mapping after 3 months, and 2 as typers.

No. 5 Party.

Officer tn charge.—Major L: H, Jackson, 1.A,

78. General.—This party carried out surveys on the 1-inch
scale in the Central Provinces, Central India, Bihiar and Orissa and
the United Provinces in sheets 63 P and 64 J. The town guide map of
Benares was also revised on the 6-inch scale. The field headquarters
were again 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.

Personnel.—The field strength, apart from the Officer in charge,
was 4 Class I officers (under training), 4 Class II officers (1 on probation),
4 U.S. and 43 L.S. officers, including 2 computers.

79. Areas surveyed.-—4,929 square miles of l-inch survey
(1,628 square miles re-survey, 3,205 square miles original and 96 square
miles supplementary survey) in sheets 63 P and 64 J; 45 square miles
of 6-inch revision survey in Benares; 2,198 square miles of triangulation
in advance for 1-inch survey in 64 F; and 2,187 square miles of triangula-
tion in advance for }-inch survey in 64 M. The triangulation in advance
for 1-inch survey was connected with the Bilaspur Meridional Series,
and that for 4-inch survey was connected with the Calcutta Longitudinal
Series.

80. Field work was orvanized as follows:—

Camp (1).—Head-quarters Garwa Road. Mr. A. B. Hunter (Class II),
assisted by 13 surveyors, completed 1,628 square miles of 1-inch re-survey
in Palimau district of Bihar and Orissa, Mirzapur district of the United
Provinces and Surguja State of the Central Provinces. About two-thirds
of the area is hilly and wooded. with few villages and lacking in
communications; the remainder of the area consists of undulating and
cultivated plains with a few isolated hills, and is thickly populated,
especially in the neighbourhood of the Koel river. Owing to the
passive hostility of the inhabitants and the inability or unwillingness
of the local officials to help, it was found necessary early in the field
season to supply this camnp with permanent camel transport. This camp
also completed 45 square wiles of revision survey on the scale of
6 inches to a mile in Benares and its immediate neighbourhood.

Camp (2).——Headquarters Ratanpur and later Bilispur. Mr. Shadi
Lal Dube, assisted by 3 surveyors and 10 soldier surveyors under
training, completed 1,146 square miles of original and 93 square miles
of supplementary survey on the scale of 1l-inch to a mile in Bilaspur
district of the Central Provinces. The country is, for the most part,
sparsely inhabited and consists chiefly of heavily wooded hills and
plains necessitating much plane-table traversing. A small portion of
the area in the immediate vicinity of Bilaspur consists of open and
undulating plains with good communications.

Camp (3).—Head-quarters Katghora, Mr. N. D. Joshi, assisted by
14 surveyors, completed 1,373 square miles of 1l-inch original survey
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in Bilaspur district and in Korea and Surguja Feudatory States of the
Central Provinces. Practically the whole area consists of heavily
wooded hills, with very few villages, and with few and poor communica-
tions. The country in the immediate neighbourhood of Katghora
consists of undulating plains, partly open and partly heavily wooded,
with a few small hills.

Camp (4).—Head-quarters Champa. Mr. Hakdad Khan (U. 8. 8)),
assisted by 1 surveyor, 4 Class I and 2 Class II officers (under training),
completed 686 square miles of 1-inch original and 3 square miles of 1-inch
supplementary survey in Bilaspur district and in Sakti, Raigarh and
Udaipur Feudatory States of the Central Provinces. About two-thirds
of the area is hilly, heavily wooded, and sparsely inhabited, with very
few communications. The remainder consists of open and undulating
plains, well populated, and with fair communications.

Camp (5).—Mr. J. R. Chibbar (U. 8. S.) triangulated 2,198 square
miles in Rewah State of Central India, in Balaghat, Bilaspur and Mandla
districts, and in Kawardha Feudatory State of the Central Provinces.
The country is for the most part hilly, heavily wooded, sparsely inhabited,
and with poor communications.

Camp (6)—Mr. M. D. Nangia, B.A., (Class II) triangulated 2,187
square miles in Surguja and Jashpur Feudatory States of the Central
Provinces. Almost the whole area consists of heavily wooded hills.
Villages are few and far between, and communications poor.

81. Recess duties.—Fair-mapping was divided into 4 sections
under Messrs. A. B. Hunter, Shadi Lal Dube, N. ). Joshi and Hakdad
Khan (training section). The mapping of all field work, together
with 3 half-inch sheets of the previous field season, was completed
during the year. Messrs. M. D. Nangia and J. R. Chibbar were
responsible for the computations of their triangulation.

No. 20 Party (Cantonments).

Mr. C. E. C. French up to 15-12-29,
Officer in charge.—1 ,, C. West from 16-12-29 to 6-1.30.
,» J. H. Williams, from 7-1-80.

82. General.—The party carries out original and revision
survey, of cantonments, military lands and cantonment bazars as required
by the Engineer-in-Chief and the Army Department; and is also avail-
able for other special large scale surveys.

The head-quarters of the party were at Dehra Din up to 81st March
1930, and thereafter at Mussoorie under the administrative control of the
Director, Central Circle.

This report covers the period 1st April 1929 to 30th September
1930.

83. Areas Surveyed.—--The field camp of the party consisting of
12 surveyors and 2 computers, under the supervision in turn of Rai Sahih
Jamna Prasad and Messrs. Muhammad Husain and Bakhshi Harnam Singh
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(U. 8. 8.), completed the survey of the following cantonments on
the scale of 16 inches to 1 mile, as well as the bazar areas on the scale of
64 inches to 1 mile.

16-vnch revision survey.

Lucknow 6,725 acres
Pachmarhi 2,409
Cawnpore 3,782
Dinapore 968

16-inch re-survey.
Chakrata 3,391 acres

6 4-imch re-survey.
Chakrata Bazars 35 acres
Lucknow ,, n,

64-1nch revision survey.

Pachmarhi Bazars 55 acres
Cawnpore 188
Dinapore " 57

Making a total of 17,275 acres on the 16-inch scale, and 406
acres on the 64-inch scale.

Traversing and Levelling. 346 linear miles of traversing were
carried out and the results computed in advance of the ensuing season’s
detail survey; 140 linear miles of levelling were run at suitable intervals
a8 control work for 5 feet contour intervals in the plains, and 20 feet
coutour intervals in hilly cantonments.

16 positions were fixed by theodolite traversing in Lansdowne
cantonment for the purpose of testing a range-finding apparatus.

Spot levelling in Lucknow cantonment of 23 positions for an
anti-malarial scheme, and 7 linear miles of levelling along the main water
supply line in Chakrata were also carried out.

84. Recess duties.—The field camps returned in July, and the
party fair-mapped and submitted for publication the plans of Peshiwar,
Belgaum, Poona, -Kirkee and Cawnpore cantonments on the scale of
16 inches to 1 mile, with their hazirs comprising 8 plans on the scale of
64 inches to 1 mile.

. A drawing section of 6 draftsmen under Mr. O. D). Jackson (Class 1I)
was maintained throughout the year; 43 originals of cantonment surveys
were prepared and sent to press for publication.

No. 24 Party (Sind Rectangulation).
Officer in chnr'gc.-—Lient..-Col. A, H. Gwyn, 1.A.

85. General.—The work, which is for the Lloyd Barrage and
Canal Construction, comprises the laying out, and marking by specially
prepared stones, of 320-acre and td4-acre rectangles in the British and
Khairpur State areas respectively. and at the same time covering the
whole area with a network of levelling. Field head-quarters opened at
Sukkur on the 1st November 1929 and closed on the 12th Aprll 1930;
the party then moved to Karachi for recess,
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 Personnel.—The field strength, apart from the Officer in charge,
consisted of 3 Class II officers, and 1 U. S. officer, with 6 traversers,
74 rectangulators, and 21 levellers.

86, Areas surveyed.—252 square wiles of demarcation of main
rectangles (of 4 square miles) for subdivision later to 64-acre rectangles;
2335 square miles of 320-acre rectangles; 1,186 square miles of
(4-acre rectangles; 836 linear wmiles of double levelling in British
area and 1,062 square wmiles of single levelling in Khairpur State.

87. Field work was organized as follows:—

Camp (1).—Mr. Abdul Karim, B.A., (Class II), with 54 traversers
and rectangulators, carried out the demarcation of main rectangles, and
subdivided 105 square miles into 320-acre rectangles and 1,186 square
miles into 64-acre rectangles.

Camp (2).—Mr. S. R. Gupta, B.A., (Class II), with 17;rectangulators,
subdivided 1,493 square miles into 320-acre rectangles.

Camp (3).—Mr. Amrit Ram (U.S.S.), with 9 rectangulators, subdivided
724 square miles into 320-acre rectangles.

Camp (4)—Mr. O. N. Pushong (Class II), with 17 levellers, carried
out 1,062 square miles of 64-acre levelling network in Khairpur State.

Nos. 7 und 8 Detachments—each containing 2 Lower Subordinate
officers, carried out 836 linear miles of double levelling in the British
area.

88. Recess duties.—Mr. Abdul Karim, B.A., with 14 men com-
puted the levelling heights, and also prepared draft contour charts for
Khairpur State; Mr. Amrit Ram prepared masa@vi originals for reproduc-
tion for the Chief Engineer and for the Khairpur State authorities. The
miscellaneous index mapping was directly under the Officer in charge.

Bhopal Survey Detachment.
Officer in charge.—Rai Sahib Chuni Lal Kapur,

89. General.—The detachment completed mapping work on the
scale of 16 inches to 1 mile and the preparation of mujmilis on the
scale of § inch to 1 mile in sheets 54 L and 55 I and J. '

The detail survey, on the scale of 2 inches to 1 mile, of all forest
blocks in the Bhopal State, covering approximately 1,400 square miles,
wasg completed, as well as the traversing and levelling of Bhopal city for
the water works scheie.

By arrangement with the Revenue Member, the detachment was
inspected by the Director, Central Circle, once during the field season.

The detachment was broken up nt the end of June.

Air Survey Traverse Detachiﬁpnt.

Officer in charge,— { Mr. Ram Narayan Hastir up to 30-6-30.

.y Jagannath from 1.7.30.

' 80. General.—This detachment continued traversing for the
Indian Air Survey and Transport Limited for 16-inch settlement surveys
in the Sitapur, Bahraich and Fyzibad districis of the United Provinces, in
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sheets 63 A, E, F, I, J and N, and completed the areas left over from
the previous field season. It opened in the field at Sitapur on the 7th
October 1929, but head-quarters were subsequently moved to Fyzabad in
December 1929; field work closed on 24th April 1930.

Personnel.—The field strength, apart from the Officer in charge,
was one U. S. officer, 29 L. S. officers, including 4 surveyors, 16
traversers, 8 computers, one draftsman, and one clerk.

91. Areas surveyed.-—3,986 linear miles of traversing in sheets
63 A, E, F, I, J and N in Sitapur, Bahraich and Fyzabad districts were
completed.

92. Field work was organized as follows:—

Camp (1).—Head-quarters Sitapur till middle of December, and then
Fyzabad. Mr. R. N. Hastir (U. S. 8.), with 1st Class traverser, Nand
Kishore Sharma as assistant camp officer and 12 traversers up to 20th
November 1929, and then with 8 traversers, completed 2,213 linear miles
of traversing in the Sitapur and Bahraich districts.

Camp (2).—On the re-transfer of Mr. Jagannath (U. 8. S.) with
5 traversers from No. 1 Party, this camp was organized from 21st
November 1929 with headquarters at Sitapur till 4th December 1929, and
then at Fyzabad. Mr. Jagannath, with 1st Class traverser Amar Singh
as assistant camp officer and 9 traversers, completed 1,773 linear miles of
traversing in districts Sitapur and Fyzabad.

Computations of the work in all three districts were completed in
the field under the Officer in charge. Photo prints and traverse data of
all flights of Sitapur and Fyzabad districts and of some flights of
Bahraich district were scrutinized by the respective camp officers, and
supplied to the Company before closing the field. Data of the remaining
flights of Bahraich district were supplied during recess.

The country traversed consists partly of open cultivation interspers-
ed with numerous villages and mango groves; and partly of broken
ground covered with high grass, scrub and dense forest, along the
Chauka. Gogra, Rapti and Gumti rivers. The Chauka river changes its
course very frequently leaving many old channels which are inundated
during the rainy season, rendering the country difficult to traverse. The
main streamn now joins the Gogra river about 50 miles higher up than
formerly.

Three traversers of the detachment were employed from April to
June on traversing the boundary of the Mussoorie Municipality and
completed 82 linear miles, connecting every boundary pillar to provide
data for its future identification and location.

93. Recess duties.—Computations of the air survey and
Mussoorie traverses were finally completed and examined by Messrs. R.
N. Hastir and Jagannath and bound up in volumes. Photographs of an
area of 500 square miles to be traversed for the U. P. Government during
the next field season were examined and docketed
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. Major R. §. Wauchope, 0.B.E., L.A., up to 17-10-29,
DIRECTOR'—{ Lt-.!Col. L. G. Crosthwait. I.A., from 18-10-29,
94. Summary.—The units administered by the Southern Circle
were Nos. 6, 7 and 8 Parties and No. 4 Drawing Office.

95. Training.—Two Class II officers continued their training as
probationers, and five Upper Subordinate probationers were transferred
from the Geodetic Branch for further training. Twelve pupil surveyors
were under training, and in addition six were entertained during the year.

96. Special surveys.—Large scale surveys were carried out of
various places of arch®ological interest, also of an irrigation project and
a transmission line, as well as of 25,094 acres of private estates on the
scale of 16 inches to a mile, and of a guide map of Pondicherry on the
scale of 8 inches to a mile.

97. The field work of parties, of which the total outturn on
the scale of 1inch to a mile was 16,268 square miles, and covered the
whole or parts of 58 sheets, was as follows:—

No. 6 Party.—Topography on the scale of 1 inch to a mile in
sheets 56 F and N, and 65 D and F, and large scale surveys
of places of archazological interest.

No. 7 Party.—Topography on the scale of 1 inch to a mile in
sheets 48 J, M, N and O, and the survey of private estates on
scales of 8 and 26 inches to a mile.

No. 8 Party.—Topography on the scale of I inch to a mile in
sheets 58 M and N, 16-inch surveys of estates, and on & inch
guide map of Pondicherry.

All parties carried out triangulation in advance.

98. Sale of Maps.—The amount realised by the sale of waps
being Rs. 12,540 shows an increase on the previous year, the mounting
charges totalling Rs. 2,860.

No. 6 Party.
Officer an charge.—Major R. 8. Wauchope, 0.B.E., I.A.

99. General.—The party opened its tield head-quarters office at
Secunderabad on the 16th December 1929, remaining there until it
moved to Waltair at the begining of March 1930. Camps (1), (2) and (3)
took the field on the 18th November 1929.

Survey was continued in the Karimnagar and Warangal districts
of Hyderibad, in the Guntar, Kistna and Vizagapatam districts of Madras,
and in the Bastar State of the Central Provinces.

Personnel.-—The field strength of the party was 1 Class I, 2 Class IT
officers, 1 Class II probationer, 4 Upper Subordinate officers. 5 Upper
Subordinate probationers and 42 Lower Subordinate officers.
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100. Areas surveyed.—A total area of 6,448 square miles was
surveyed as follows:—

5,675 square miles of 1-inch original survey in sheets 56 N and 65
D and F and 773 square miles of 1-inch re-survey in sheet 56 F in connec-
tion with an irrigation project. :

101. Field work was organized as follows:—

Topographical surveys.—Camp (1), under Mr. E. N. Natesan, B.a.,
(Class II), assisted by Mr. Muzaffar Husain (U. 8. S.), and a staff of 1 Class I
probationer and 13 surveyors completed 3,695 square miles of original
and 773 square miles of re-survey on the scale of 1 inch to a wmile.

The country consisted of open cultivated plains and deltaic country
in Madras; and open cultivated plains with prominent hills, and some
undulating forest land in Hyderabad.

Camp (2), under Mr. C. P. E. Davenport (Class II), assisted by
Mr. J. A. Cabral (U. 8. S.) and a staff of 1 U. S. officer and 19 surveyors,
completed 1,415 square miles of 1-inch original survey.

The area consisted of flat and undulating country covered with
dense, and in some parts high forests, occasional groups of hills, and
small patches of cultivation.

This camp closed early in April and proceeded to Bangalore forming
an advance section to start fair-drawing.

Camp (3) started work under Mr. J. A. Cabral (U. 8. 8.) but owing
to the sickness of Mr. Muhammad Abdul Azim, rLD.sM., (U.S.8) and
consequent transfer of Mr. J. A. Cabral to Camp (2), was taken over
later by Major R. S. Wauchope, 0.B.E,, 1.A. This camp, with a staff of 5
U. S. probationers and 2 pupils, comp]eted 565 square miles of original
survey on the scale of 1 inch to a mile.

The country consisted of cultivated plains, and undulating and hilly
thickly forest clad areas.

Triengulation.—An area of 358 square miles for 2-inch forest
surveys and 2.254 square miles for 1l-inch surveys was triangulated by
surveyors Mohkam Chand, A. Shamanna and A. Narasingha Rao, in the
Bastar State of Central Provinces, and Vizagapatam district of Madras,
in sheets 65 F, (i and J.

The area consisted of forest covered hills and undulating country.

Special surveys.—Surveyors Dhondi Masku Banker and Bal Kishan
Lal carried out surveys of the Sanchi Tope, Raisen Fort, Cuttack
Buddhistic Caves, Gulbarga and Warangal Forts on 125 feet to 1 inch
and larger scales, as well as revision and supplementary work for the
Bidar guide map.

102. Recess duties.—Fair-drawing was arranged in 3 sections
under Messrs. Natesan and Davenport and the Officer in charge of the
party. The fair-mapping of 28 one-inch, 6 half-inch and 9 two-inch
sheets was completed. 8 special sheets of Buddhistic Cave areas were
also drawn and submitted. Mr. Abdul. Ahad, Cles II probat_muel
sarveyora Mohkam Chand and A \Inrmsmgha Rao and 2’ ¢omputers
completed the computations of the triamgulation.

103. Map sales.—A fairly large business was--done during the
year with the military authorities, official departments of the Hyderabad
State and private individuals.
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No. 7 Party.

Officer in charge.— { %pbéms Mva(i‘eeTﬁfgd:nﬁ b o830,

104. Gemneral.—The party continued topographical surveys in the
North Kanara and Dharwar districts of Bombay, the Bellary district of
Madras, the Chitaldrug, Kadir and Shimoga districts of the Mysore State,
and the Raichir district of the Hyderabad State. The unsurveyed areas
of the Hyderabad and Mysore States were completed during the season.

The field season commenced on the 25th November with head-quarters
at Shimoga, and closed on the 20th April.

Per sonnel —The field strength was 1 Class I and 4 Class II officers
including one probationer, 4 Upper Subordinate officers, and 43
surveyors, etc.

105. Areas surveyed.—A total of 6,353 square miles was sur-
veyed, comprising G653 square miles original, and 5,700 square miles
supplementary survey on the scale of 1 inch to a mile, and 4,865 acres
or 7 square miles on scales of eight and twentysix inches to a mile.

108. Field work was organized as follows :—

Camp (1), Mr. F. C. Pilcher (Class II) with one Class II probationer
and 10 surveyors completed 1,754 square miles in sheets 48 J and N.

Camp (2), Mr. N. S. Harihara Iyer (Class II) with 12 surveyors
completed 2,014 square miles in sheets 48 M and N.

Camp (3), Mr. K. G. Mandanna (U. S. S.) with 12 surveyors
completed 2,008 square miles in sheets 48 M and N.

Camp (4), consisting of Mr. 1. K. Ponnappa (U. 8. 3.) and 4 surveyors
directly under the supervision of the Officer in charge of the party,
completed 577 square wmile in sheet 48 O.

The country surveyed consisted chiefly of open undulating plain in
the Bellary district, wooded plateau in Mysore, and heavily forested hills
running down to the sea coast in the North Kanara district of Bombay.

The well-known Jog (Gersoppa) falls, 829 feet in height, fell in the
area surveyed.

Triamgulation and traversing.—Messrs. B. N. Murthi (Class [I),
P. 8. Vengusvami and Mohabat Ali (U. 5. 8.) carried out supplementary
tn.mgulatlon over an area of 4,684 square miles in Belgaum, Dharwar,
Bijapur and North Kanara dlStI‘l(,tS Kolhipur and Savanir States and
Southern Maratha Jagirs of Bomlmy and Raichiir district of Hyderabad,
in sheets 48 J, M and N which had been previously triangulated during
1875—1903. 'Mr. B.N. Murthi completed 41 linear miles of theodohte
traversing to provide heights in sheet 48 J/13.

Special surveys.—Two surveyors were employed on the survey of
two pnvate estates cov erm(1r an area of 4,865 acres in the Hassan nnd
Kadir districts of Mysore.

107. Recessduties.—Fair-mapping of the 22 one-inch and 2 half-
inch sheets, and of the 3 estate maps was completed under Messrs. Pilcher,
Harihara Tyer, Mandanna and Murthi. A section under Mr. Vengusvami
completed the computations of the triangulation.
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No. 8 Party.
Officer in charge.—Mr. E. M. Kenny.

108. General.—The party opened its field head-quarters at Cud-
dalore on 21st November, and continued topographical surveys in the
South Arcot, Tanjore and Trichinopoly districts of Madras, and the
French territories of Pondicherry and Karikal. Trianculation i,n advance
was carried out in the Salem, South Arcot, and Trichix?opoly districts, and
the survey of some private estates was also undertaken in the Coimb:;tore
and Nilgiri districts and in the Travancore State.

Personnel.—The field strength, excluding the Officer in charge, was
3 Class II, 4 Upper Subordinate and 36 Lower Subordinate officers and
12 pupil surveyors.

109. Areas surveyed.—A total of 3,507 square miles was sur-
veyed comprising.—

3,467 square imiles original and supplementary surveys on the scale of
1 inch to a mile.

8 square wiles town survey on the scale of 8 inches to a mile.

20,229 acres or 32 square miles on the scale of 16 inches to a mile.

110. Field work was organized as follows :—

Camp (2).—Mr. M. 8. Ganesa Aiyar (Class II) with Mr. Sheikh
Alauddin (U. 8. 8.) and 10 surveyors completed 158 square miles of
original and 1,283 square miles of supplementary survey on the scale of
1 inch to a mile in sheet 58 M.

Camp (3).—Mr. S. R. Kelkar, B.sc., (Class II) with 10 surveyors
completed 61 square miles of original and 1,383 square miles of supple-
mentary survey on the scale of 1 inch to a mile in sheets 58 M and N.

Camp (4).—Mr. Syed Budhan (U. 8. S.) with 10 pupil surveyors
completed 582 square miles of 1-inch original survey in sheet 58 M.

The country varied from the low lying paddy fields along the coast
to the higher undulating country at the foot of the Kalrayan hills on the
west,.

Triangulation.—Mr. Muhammad Mustafa (U. 8. S.) triangulated
2,363 square miles in sheet 58 1.

Special surveys.—Camp (1), Mr. B. T. Wyatt (Claes II) with Mr. H.
Murthi Rao (U. S. 8.) and 12 surveyors triangulated and surveyed 20,229
acres of private estates on the scale of 16 inches to a mile in sheets 58 A,
B, C, F and G.

The town of Pondicherry and surrounding country, comprising 8
square miles, was surveyed on the scale of 8 inches to a mile by camp (2).

A survey of a rifle range on the scale of 48 inches to a mile and a
sectional and route survey of a proposed transmission line on a scale of
1 inch to 240 feet were also undertaken.

111. Miscellaneous.—The French authorities were most courteous,
and gave all assistance required to surveyors working in French territor-
jes. The health of the party was good.

112. Recess duties.—Fair-mapping was divided into 4 sections
under Messrs. Wyatt, Ganesa Aiyar, Kelkar and Nair. The mapping of
a]l field work was completed during the year, also the drawing of three
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half-inch sheets, of which two had been partly completed in the previous
geason. The Pondicherry Town Guide map was drawn on the 8 inches to
1 mile scale for publication on the 6-inch scale.

Mr. Syed Budhan was in charge of a training section and the pupils
of the party were given further instruction in plnnc -tabling.

Mr. Muhammad Mustafa completed the compntatxouq of his own
triangulation.



VIII.-SURVEY REPORTS, EASTERN CIRCLE.

. Lt.-Colonel J. D. U'ampbell, D.8.0., R.E., up to 10-3-30.
DIRECTOR'—{LL-ColoneI L. C. Thui?lier, LA, from 11-§3o.

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

The Director, Eastern Circle, also acts as Director of Surveys,
Assam, under the local government. This entails the administration of
the Assam Traverse Party, the Assam Drawing and Reproducing Offices
at Shillong, and the Assam Survey School at Jhalukbari.

In addition, as technical adviser to the Governments of Bengal and
Bihar & Orissa, the Director, Eastern Circle, visited the Bengal Survey
School at Mainamati near Comilla.

114. The field work of parties comprised 54 one-inch and half-inch
sheets partly or wholly surveyed, as follows: —
No. 4 Party.—Topography, 4,103 square miles on the scale of
1 inch to 1 mile in sheets 72 H and 73 M.
No. 9 Party.—Topography, 3,612 square miles on the scale of
1 inch to 1 mile in sheets 73 H, 74 A and E.
No. 12 Party.—Topography, 3,973 square miles on the scales of
1 inch and } inch to 1 mile in sheets 78, A, B, E and F.
Training.—The majority of the pupils attached for training to
parties in the field, appear to be promising and likely to become useful
surveyors.

No. 4 Party.

Major F. B. Scott, 1.A., up to 20-10-29.

Officer in Charge'_{Lieut. J. B. P, Angwin, R.E., from 21-10-29.

115. General.—Supplementary survey was carried out on the
scale of 1 inch to 1 mile in sheet 72 H in Bihdr and Orisea, and original
and supplementary survey on the same scale in Bengal in sheet 73 M.
The field head-quarters were at Burdwan.

Personnel.—The field strength of the party was 1 Class 1 officer,
4 Class II officers, (1 on probation), 2 Upper Subordinate officers
(1 on probation), and about 47 Lower Subordinate officers.

Lieut. Angwin took over charge from Major Scott at the com-
mencement of the field season and Mr. M. M. Ganapathy, B.A., (Class I1
probationer) took charge of Camp I towards the end of the field season,
when Mr. 8. F. Norman proceeded on leave.

116. Areas surveyed.—
One-inch original survey 1,085 square miles.
One-inch supplementary survey 3,018 square miles.
4-inch forest boundary survey 2565 linear miles.

Traversing.—5,490 square miles.

Levelling.—155 linear miles.

117. Field work was organized as follows:—

Camp (1).—Mr. S. F. Norman (Class IT) with 7 surveyors cowmpleted
supplementary survey of 1,351 square miles on the scale of 1 inch to 1
mile. The area lay in the heavily wooded rocky hills which form the
northern limit of the Chota Nagpur plateau, and in the open cultivated
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plains and isolated hills of Gaya, Patna, Monghyr and Hazaribagh dis-
tricts, in sheets 72 H/5, 9, 10, 18 and 14. Mica mines abound in the hills.
Four-inch boundary surveys were also made of the Chatkari, Dubaur,
Meghatari and Bishunpur protected forests, and of part of the Kodarma
reserved forest.

Camp (2).—Mr. P. C. Mitra, B.A., (Class 1I) with 8 surveyors and
4 pupils carried out original survey on the scale of 1 inch to 1 mile of
763 square miles, and supplementary survey on the same scale of 356
square miles in the Birbh@im and Burdwan districts of Bengal, and the
Santal Pargunas district of Bibar and Orissa, in sheets 73 M/1, 5, 6
(part), 9 and 10. The area comprised open rolling country, and thickly
populated flat cultivated land, well wooded.

Camp (3).—Mr. A. R. Quraishi, B.a.,, (Class II) with 9 surveyors
carried out original survey on the scale of 1 inch to 1 mile of 322 square
miles, and supplementary survey on the same scale of 1,311 square miles
in the Burdwan and Bankura districts of Bengal in sheets 73 M/3, 4, 7,
8,11 and 12. The area included undulating country and flat cultivation,
with patches of thick low sal jungle.

Traverse Camp.—Mr. N. C. Ray (U. 8. 8.) with 6 traversers and
1 leveller carried out traversing and levelling in the Burdwan, Birbhim,
Murshidabad, Bankura, Hooghly, Howrah and Midnapore districts of
Bengal, in well wooded, cultivated areas, partly undulating, partly flat.
Later in the season, work was also carried out in the south-eastern part
of the area which had been flooded earlier. The area covered sheets 73
M/13, 14, 15, 16 and 73 N (complete). Sheets 73 M/13 and 14 were tra-
versed by Mr. M. M. Ganapathy, B.A.

118. Recess duties.—Fair-mapping was organized into three
sections under Mr. P. C. Mitra, B.A., Mr. A. R. Quraishi, B.A.,, Mr. M. M.
Ganapathy, B.A., and Mr. Iltifat Husain as available. Mr. U. D. Mamgain,
B.sc., (U. S. probationer) was in charge of the typing section.

The fair-mapping of all the sheets surveyed was completed during
recess.

Computations were completed by mid September by a section under
computer Ajudhia Prasad Gupta.

No. 9 Party.
Officer in charge.—Mr. V. W. Morton.

119. General.—Original survey was carried out on the scale of
1 inch to 1 mile in sheets 73 H, 74 A and 74 E in Bihar and Orisea and
Ganjam district of Madras. The field head-quarters were at Cuttack.

Personmel.—The average tield strength of the party was 3 Class
IT officers, (one on prohation), 5 Upper Subordinate officers, (one on pro-
bation), and 38 Lower Subordinate otficers.

120. Areas surveyed.—Original survey of 3,612 square miles
on the scale of | inch to I wile.

Triangulation.-—4,249 square miles.

121. Field work was organized as follows:—

Jamp (1).—-Mr. Priyn Nath Sur (Class II) with 10 surveyors and
I pupil, carried out original surveys on the scale of 1 inch to 1 mile of
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1,046 square miles in the Puri district, Ranpur Feudatory State of Orissa,
and Ganjam district of Madras. The country surveyed consisted of
densely wooded as well as barren hills terminating at the western and
northern shores of the Chilka lake, and low-lying arable areas of rice-
land extending to the sea coast.

Oamp (2).—Mr. Bhupendra Nath Saha, M.sc., (Class II), with 1
Cluss 11 probationer, 10 surveyors and 3 pupils carried out original
surveys on the scale of 1inch to 1 mile of 1,395 square miles in the
Cuttack and Puri districts, and Athgarh, Baramba, Dhenkinil, Hindol,
Khandpara, Narsinghpur and Tigiria Feudatory States of Orissa. The
country surveyed comprised the densely wooded hills and narrow valleys
in the Feudatory States sloping down to the Mahanadi river, and the
highly cultivated deltaic areas which are subject to inundation.

Camp (3).—Mr. Rohini Kumar Talapatra, B.A., (U. S. S.), with 1
Upper Subordinate probationer and 10 surveyors carried out original
surveys on the scale of 1 inch to 1 mile of 1,171 square miles in the
Puri district, Barimba, Daspalla, Khandpara, Narsinghpur, Nayagarh
and Ranpur Feudatory States of Orissa and Ganjim district of Madras.
The country varies from densely wooded hills to flat open cultivated
areas.

Triangulation.—Messrs. Atul Chandra Maulick, Hiranya Kumar Kar
and Nirmal Chandra Sen, U. S. officers, triangulated in the Angul dis-
trict of Bihar and Orissa, Ganjam district of Madras and Rairakhol, Son-
pur, Athmallik, Talcher, Baud, Narsinghpur, Khandpara, Daspalla and
Nayagarh Feudatory States of Orissa. The country is traversed by the
Mahanadi river towards the north and consists of vast ranges of forest-
clad hills with well-watered and highly cultivated valleys. The area
is particularly noted for its malarious climate, and both triangulators and
khaldsis sutfered a great deal frow this cause.

Forest surveys.—The area of one-inch survey included several
Government reserved and protected forests in the Puri district and State
forests in the Feudatory States.

City surveys.-—One surveyor was attached to the Map Publication
Office at Claleutta and employed on the revision of the 6-inch and 8-inch
Guide Maps of Caleutta & Howrah, and Dumn-Dum respectively.

122. Miscellaneous.—Malarial fever was very prevalent in the
low-lying country around the Chilka Lake and in the Feudatory States
of Orissa. Several surveyors and khaldsis suffered throughout the
season. One khaldsi died of cerebral malaria and another was drowned
while bathing in the sea at Puri.

The famous tewple of Jagannath in Puri town, the caves and rock
sculptures at Khandgiri and Udayagiri, the Lingarij temple and other
reains at Bhubaneswar and the Asoka insceriptions at Dhauli Hill in the
Khurda sub-division are of archwological interest.

123. Recess duties. The fuir mapping of the area surveyed
was divided into two sections under Messre. Sur and Saha, assisted by 2
7. S officers and was completed before the end of recess.

A computing section under Mr. A. C. Maulick (U. 8. 8) with 4 com-
puters completed the triangulation computations.
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No. 12 Party.

Major H. R. C. Meade, t.A., from 1-10-29 to 4-4-30.
officer in charge.—+ Mr. J. McCraken, from 5-4-30 to 21-4-30.
| Lt.-Colonel . M. Thompson, 1.4.. from 22-4-30.

124. General.-—Original survey was carried out on the scales of
5 inch and 1 inch to 1 mile in sheets 78 A, B and F in Bengal, Bhutan,
Sikkim and Nepil. Original survey for the Darjeeling Guide Map on
the scale of G inches to 1 mile in sheets 78 A'4, A/8 and B/5 was also
commenced. Supplementary survey on the scale of 1 inch to 1 mile in
sheets 78 B and F in Bengal was carried out, Triangulation and travers-
ing were undertaken in sheets 78 A and B. 79 M, 83 D and H, and 84 A.

The field head-quarters were at Jalpaiguri.

Personnel.—The field strength of the party was 2 Class IT, ¢ Upper
Subordinate officers and about 35 Lower Subordinate officers.

125. Areas surveyed.—

L-inch original survey 553 square wmiles.
1-inch original survey 1,273 square miles.
6-inch original survey of Darjeeling, 2°6 square wmiles.
1-inch supplewentary survey 2,147 square miles.
Triangulation.—6,095 square miles.
The area includes 2,506 square miles reported as triangulated, but
really only recounoitred in 1928-29.

Traversing.—270 square miles (116 linear miles).

126. Field work was organized as follows:—

Camp (1)—Mr. J. McCraken (Class II), with an average strength
of 20 surveyors, carried out original surveys on the scales of } inch and
1 inch to 1 mile and supplementary surveys on the scale of 1 inch to 1 mile
of 1,908 square wiles in the Jalpaiguri and Darjeeling districts of Bengal
and in Bhutan and Sikkim. The portion of this camp'’s area falling in
the plains comprised the Bengal Duars and consisted entirely of Govern-
ment forests and tea gardens. The Himalayan foot-hills in Bhutan, which
are very rugged, rise from 800 feet at the frontier to over 12,000 feet
above the sea-level in less than 15 miles.

Camp (2).—Mr. H. H. Creed (Class 1I), with an average strength
of 14 surveyors, carried out original and supplementary surveys on the
scale of 1 inch to 1 mile of 891 square miles in the Jalpaiguri and
Darjeeling districts of Bengal and in Bhutan, Sikkim and Nepal. Survey
for the Darjeeling Guide map was also commenced on the scale of 6 inches
to 1 mile and 2'6 square miles completed. The area of this camp's work
comprised both hills and plains, covered by tea gardens and Government
forests.

Camp (4).—Mr. Moti Lal Roy, (U. 8. 5.), with an average of 13
surveyors carried out supplementary surveys on the scale of 1 inch to 1
mile of 1,174 square miles in the Jalpaiguri and Rangpur districts and
Cooch Behar State. Bengal. The canp's area consisted entirely of
highly cultivated plains.

Triamgulation.—Triangulation in sheets 78 A/4, A;8, A/12 and A/16
in the Darjeeling district of Bengal and Sikkim, Bhutan and Nepal States
was carried out by Mr. Creed (Class 1), Mr. S. C. Mukherjee, (U. S.8.), and
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surveyors Muhammad Rashiduddin and Hari Datta IT and points provided
by the end of January for the plane-tabling carried out in the same 8eason
Triangulation in sheets 78 B/l and B/5 in the Darjeeling and Jalpaiguri.
districts of Bengal was carried out by surveyors Muhammad Rashiduddin
and Abdus Salam. Triangulation in sheets 79 M/9, M/10, M/13 and
M/14 in Tripura State of Bengal was carried out by Mr. Hari Singh
(U.S.3.). Triangulation in sheets 83 D/4, D/8, D/12 and D/16 and
83 H 3, H'4, H'7 and H/8 in Tripura State of Bengal, Cachar district
Lushai Hills and Manipur State of Assam and in the Chin Hills of Burmu,
was carried out by Mr. S. C. Chatterjee, (U.S. 8.). Triangulation in sheet;
84 A/l, A2, A/5 and A/6 in Tripura State and Chittagong Hill Tracts of
Bengal and Lushai Hills of Assam was carried out by Mr. Hari Singh
(U. 8. 8.) and surveyor Ilahidad Khan. ’

Traversing.—One traverser viz:—Raja Ram Panday carried out
1164 linear miles of traversing in sheets 78 B/4 and B/8 in the Dinajpur
district of Bengal, and Purnea district of Bihir and Orissa.

Forest surveys.—-No 4-inch surveys were carried out owine to lack
of funds. 4-inch enlargements of the 1-inch surveys however may be
supplied to the Forest Department, provided funds are allotted for the
purpose. The 1-inch survey included 5469 square miles of reserved
forests in the Jalpaiguri and Darjeeling districts of Bengal.

Miscellameous.—By the courtesy of the Nepal, Bhutin and Sikkim
Durbars our plane-tablers were able to enter their territories and map a
large area (1,039 square miles) of little known country.

Conditions in the area of survey were very diverse. In the Jungle
areas of the plains, work was held up at times by wild animals, one
surveyor having his camp demolished by a rogue elephant. In the higher
hills of the Nepal, Bhutan and Sikkim portions, unusually severe weather
conditions retarded the work considerably.

The supplementary surveys were carried out on blue prints of the
preliminary editions of about 1922-25, which were themselves compiled
from Revenue maps 30 or 40 years old. The blue prints however were
found to be of very little help and these surveys, though classed as sup-
plementary, partook of the nature of original surveys.

The health of the party in general was bad during the months of
November, December and January owing to malaria in the Bengal Duars’
area and, later on, much troublc was caused by frostbite at the higher
altitudes of the Himilayan foot-hills. One U. 8. officer and one
surveyor had to return to rccess owing to illness which rendered them
unfit for field work. There were three deaths from pneumonia and
malaria, and one case of insanity among the khaldsis. Several of the
latter deserted owing to the cold climatic conditions in the hills.

127. Recess duties,—Fair-mapping consisting of eleven 1l-inch
sheets nand one }-inch sheet was divided into two sections under Messrs.
McCraken and Creed, assisted by Messrs. Suresh Chandra Chatterjee,
Moti Lal Roy, Muhammad Siddik and Hari Singh, and was completed

before the end of recess.
Mr. S. C. Mukherjee was in charge of the computing section and

completed the triangnlation and traverse computations.
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IX.—SURVEY REPORTS, BURMA CIRCLE.

DIRECTOR:—Lt.-Colonel H. T, Morshead, D.8.0., R.E.

128. Summary.—The units administered by the Burma Circle
were Nos. 10, 11 and 21 Parties, and No. 7 Drawing Office.

129. The field work of parties was as follows:—

No. 10 Party.—Topography on the scales of 1 inch and 4 inches
to a mile in sheets 83 P and 85 I; triangulation and
traversing in advance.

No. 11 Party.—Topography on the scales of } inch and 1 inch
to a mile in sheets 83 N, 85 O, and 85 P; triangulation
and traversing in advance.

No. 21 Party.—Survey on the scale of 4 inches to a mile of
reserved forests in the Northern and Chindwin TForest
Circles.

130. Training.—One probationer in the Class II Service was
transferred from the Southern Circle in May 1930, and received train-
ing in No. 11 Party. Ten new pupils were entertained during the year,
four pupils were discharged as unlikely to become eflicient surveyors.

No. 10 Party.

Officer in charge :—Captain G. F. Heaney, R.E.

131. General.—After working down the Arakan coast and in
the Irrawaddy Delta for 6 years, the party again moved to Upper
Burma and resumed the work in the basin of the Chindwin, abandoned
in 1923. Eight sheets, however, had still to be surveyed in Lower
Burma to complete the programme there.

A total area of 3,600 square miles was surveyed in the Upper
Chindwin, Katha, Minbu, Myitkyina, Sandoway and Thayetmnyo dis-
tricts, in sheets 83 P and 85 T.

Field head-quarters were in Banmauk, Katha district; field work
commenced ahout the 15th November and closed during the first week
in May.

The programme consisted ol 1,367 square miles ol original survey
and 2,230 square miles of revision survey on the seale of 1 inch to
a mile; also 05 square miles of original and 25 square miles
of supplementary forest survey on the scale of 4 inches to a mile. The
original surveys were in sheet 83 P, and the revision and forest surveys
in sheet 85 1. 533 miles of linear traverse for 1-inch and }-inch surveys
were run in the Upper Chindwin district in sheets 83 P and O, and 1,200
square miles werce triangulated for }-inch survey in the Upper Chindwin
and Myitkyina districts in sheet 83 O. '

132. Field work.-—The field strength of the party was 2 Class
IT, 5 Upper Subordinate and 33 Lower Subordinate officers. The work

wag distributed as under:—
Camp (1).—Mr. F. E. R. Calvert (Class IT), with 2 Upper Subordi-
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nate officers, 14 surveyors and 4 pupils carried out 2,233 square miles
of revision survey on the scale of 1 inch to a mile. 3 pupils were also
attached from No. 21 Party and No. 7 Drawing Office for instruction.

Camp (2).-—Mr. H. M. Critchell (Class IT), with 1 Upper Subordinate
officer, 8 surveyors and 1 pupil carried out 1,367 square miles of original
survey on the scale of | inch to a mile.

The areas surveyed were covered with dense jungle, with occasional
small patches of cultivation. In sheet 85 I, the south-west portion of the
work lay across the main ridge of the Arakan Yomas, over 4,000 feet
above sea level, but the greater part of the work in this area was among
hills little over 1,000 feet in height. Till the end of January a great deal
of clearing was necessary and progress was slow, but with the falling of
leaves and lengthening of the days in the spring, work became much
more rapid, and the out-turn of camp (1) during March was twice that
during December. In sheet 83 P there were hills to the N.E. and S.W.
of the area, but the remainder was flat or consisted of low hills, and
much plane-table traversing was necessary.

Camp (3).—Mr. A. K. Sen Gupta (U.S.8.), with 5 traversers and 1
computer, ran 553 linear miles of traverse south-west of Homalin and
in the entirely unsurveyed and practically unknown area between the
Uyu and the Chindwin rivers, north-east of Homalin. Work was greatly
hampered by the absence of any exact information about the latter area.
Part of it had to be triangulated while traversing was going on, and un-
til the triangulator had completed his reconnaissance, it was impossible
to give definite orders to the traversers.

133. Miscellaneous.—The Mindon and Pani Chaung valleys of
Thayetmyo district lived up to their reputation of being exceedingly un-
healthy. During the first two months of the season there was a great
deal of malaria, especially amongst khaldsis. In the pupils’ camp, at one
time it was only possible to collect enough men out of five squads to
enable one pupil to work; and every pupil had at least one bad attack
of fever. Camp head-quarters had eventually to be moved from Mindon.
After January, when the country had dried up. there was little sickness
anywhere.

Surveyors’ squads each consisted of two Hazaribagh klaldsis and
three Kachins. Traversers were provided with squads of Kachins for
transport. In camps (2) and (3) the Kachins were troublesome and
unsatisfactory. This is attributable to the enlistment of a poor type from
round Myitkyina rather than men from the hills. Surveyors in camp (2)
were supplied with mule transport, but as roads were better and supplies
more plentiful than anticipated, this was found an unnecessary expenec
and the muleteers were paid off after the minimum time allowed by
contract.

134. Recess duties.—The party was organised into three
drawing sections and u computing section, under Messrs. Munshi Lal
(Class I1), Critchell (Class II), A. K. Sen Gupta (U.5.8.) and Calvert
(Class II), respectively. The whole area of l-inch survey was [air-
mapped on the scale of 1§ inches to a wmile: the 4-inch forest work was
fair-drawn on the scale of survey.
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No. 11 Party.

Major O. Slater, M.c., R.E., to 1-11-29,
Officer in charge:—-{Mr. @G. E. R. Cooper, from 2-11.29 to 27-11-29.
Lt.-Colonel F. J. M. King, R.E., from 28-11.29.

185. General.—Field head-quarters opened at Rangoon on the
26th November and surveys were continued in the Bassein, Hanthawaddy,
Insein, Ma-ubin, Myaungmya, Pyapon and Tharrawaddy districts of
Burma.,

Triangulation and traverse operations were carried out in advance in
the Bassein, Henzada, Insein, Ma-ubin and Tharrawaddy districts to
provide data for the surveys mentioned above.

Triangulation and traverse operations for next season’s work were
carried out in the Henzada, Pegu, Prome, Tharrawaddy, Thayetmyo and
Toungoo districts.

138. Personnel.—The strength of the party at the beginning of the
field season was 3 Class II, 4 Upper Subordinate and 30 Lower
Subordinate officers.

Of the above, Mr. M. R. Nair (Class II) was taken ill at the
beginning of the field season and had to be sent on leave with a view to
transfer to a better climate; he was temporarily replaced by Mr. L. M.
Ganguli (U. 8. 8.) from No. 7 Drawing Office.

The party had the great misfortune to lose Mr. G. E. R. Cooper
(Class II), a most capable and energetic officer with a long experience of
Burma, who died of jaundice and heart-failure on March 11th: he was
replaced later by Mr. P. A. Thomas (Class II) from the Frontier Circle.

137. Areas surveyed.—A total area of 5,067 square miles of
revision survey was completed on the scale of 1 inch to 1 mile.

138. Field work.—The party was organized as follows:—

Camp (1).—Mr. G. E. R. Cooper (Class II), with 12 surveyors com-
pleted 2,513 square miles of 1-inch revision survey in sheets 85 O and P.

On the death of Mr. Cooper, camp (1) was taken over by Mr. A. F,
Murphy (Class IT) from camp (2).

Mr. P. A. Thomas (Class II) joined the party towards the end of the
field season and was posted to camp (1) as assistant camp officer.

The country surveyed consisted, for the most part, of flat deltaic
alluvium, intensively cultivated with paddy and intersected by numerous
creeks and rivers; the north-east part of the area, however, included a
portion of the western slopes of the Pegu Yoma, consisting mainly of
densely forest-clad hills.

Transport, at the beginning of the season, was mainly by sampan and
the stenmers of the Irrawaddy Flotilla Co., Ltd., while the camp officer
was provided with a Government launch; later on, however, when the
country dried up, cart transport was utilised.

Camp (2)—Mr. A. F. Murphy (Class II), with 12 surveyors
completed an area of 2,554 square miles of 1-inch revision survey in sheets
85 O and P.

Mr. Hayat Muhammad, k.s., (U. 8. S.) took over charge of this camp
on the transfer of Mr. Murphy to the charge of camp (1).
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The country surveyed was flat paddy land similar to that already
described; the camp officer was provided with a Government launch for
the first part of the season.

Surveyor Narayan Singh carried out }-inch original survey of 150

square miles in sheet 83 N, while accompanying an expedition in the Naga
Hills.

139. Triangulation and Traversing.—An area of 1,700 square
miles was triangulated and traversed by Messrs. Hayat Muhammad, K.s.,
(U. 8. 8.), P. C. Sen Gupta (U. S. 8.), Khan Muhammad (U. S. S.) and
A. K. Talapatra (U. S. 8.) in sheet 85 O for work during the season
under report.

For next season’s work an area of 5,224 square miles was triangulated
and traversed by the above 4 U. S. S. officers together with Mr. L. M.
Ganguli (U.S. S.) and surveyor Ikbal Muhammad in sheets 85 N and O, while
27 linear miles of traverse for 4-inch forest survey, and 17 linear miles of
forest boundary traverse were completed by surveyor Bishan Dutt.

Progress on triangulation and traversing was not as rapid as was
hoped, and both camp officers were considerably harassed by having to
do computations in addition to carrying on their own work. Mr. Hayat
Muhammad, K.s.,, moreover had to be taken off triangulation to take
charge of camp (2) after Mr. Cooper’s death, while haze continually
hampered the rest of the work; notwithstanding these difficulties more
than sufficient work has been completed for next field season.

140. Spectal Survey.—A special survey of the Twante, Twante
Ridge and Wanetchaung rubber estates belonging to the Burma Rubber
Estates, Ltd., was carried out on payment. The area amounted to 3,215
acres, and the scale adopted was 8 inches to 1 mile with contours at 10 ft.
vertical interval.

141. Recess duties.—The fair-mapping was divided into two
sections under Messrs. Murphy and Thomas. The whole area surveyed,
comprising 18 sheets, was fair-mapped on the scale of 1§ inches to a mile.

A computing section under Mr. P. G. Burby (Class II), who joined
the party at the beginning of recess, completed the triangulation and
traverse computations.

No. 21 (Burma Forest) Party.
Officer sn charge :—Mr. D, K. Rennick, m.B.E,

142. General.—The raison d'étre of the party is the survey of
reserved forest areas in Burma, on scales larger than 1 inch to 1
mile. The total cost of the party is debitable to the Government of
Burms.

The party’s work lay in degree sheets 83 L, O and P.

143. Personnel.—The field strength of the party was 3 Class II, 3
Upper Subordinate, and 34 Lower Subordinate officers, distributed

as follows:—
Mr. L. B. Fitz-Gibbon (Class II), triangulating, and in charge of the
traverse camp of 5 traversers and 2 computers.
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Mr. G. A. Norman, M.B.E., (Class II), Camp (1), with one U. S. officer
and 8 surveyors.

Mr. A. V. Dickson, (Class II), Camp (2), with 10 surveyors.

Mr. Bhamba Ram (U. S. 8.), Camp (3), with 5 surveyors.

Mr. G. S. Bagehi (U. S. S.) and 1 surveyor traversing in sheet 83 P,
from the end of February.

144. Areas surveyed.—The party surveyed a total area of
288 square miles on the scale of 4 inches to 1 mile in the Mansi Divi-
sion of the Northern Forest Circle, and the Upper Chindwin Division of
the Chindwin Forest Circle.

145. Field work.—Camps ({) and (3) under Messrs. G. A.
Norman and Bhamba Ram respectively, worked in the Mansi Forest
Division, and surveyed 142 square miles of the Nankyin and Uyu reserves.

Camp (2) under Mr. A. V. Dickson worked in the Upper Chindwin
Forest Division and surveyed 138 square miles of the Thawun and
Thaungdut reserves together with 8 square miles of unclassed area near
the reserves.

The exclusion boundary of the Mode Reserve was inserted on the
map of this reserve published in 1922, by plane-table traverse.

4 surveyors of camp (1) and the whole of camp (3) were transferred
to camp (2) by the 25th March.

146. The area surveyed by camp (1) lay on the north-western
slopes of the watershed carrying the common houndary of the Upper
Chindwin and Katha districts. The country consisted of precipitous
hills, ranging from 500 to 3,500 feet, all densely forested with no commu-
nications within the reserve.

The area surveyed by camp (2) lay on the eastern slopes of the water-
shed between the Chindwin and Kabaw valleys. The country varied
from the low, heavily forested foot-hills, to the steep and less densely
wooded crest of the range, between altitudes of 400 and 4,500 feet.

The area surveyed by camp (3) was on the southern slopes of the
Taungthonlon group in the apex formed by the northern limit of the
Katha district boundary, and consisted of long spurs descending south-
wards to the Chaunggyi, a main tributary of the Uyu river. The whole
area was densely jungle-clad and lay between altitudes of 600 and 3,000
feet.

147, Triangulation.—An area of 275 square miles was triangu-
lated by Mr. L. B. Fitz-Gibbon in degree shcets 83 L and P, including
observations at 29 stations. This triangulation was a continuation of that
done in 1928-29, and completed the Thaungdut reserve; its main purpose
was to tie down the theodolite traverses. The area triangulated lay
chiefly in the southern portion of the Thaungdut reserve on the eastern
side of the watershed between the Chindwin and Kabaw valleys; the
country comprises densely wooded, low undulating and high precipitous
ground, rising from 400 to over 3,500 feet.

This triangulation was extended across the Chindwin river to the
Paungbyin reserve on its east bank and also continued further inland
to the Sanda reserve, to provide connections there for the theodolite
traversing.
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Some supplementary triangulation in the Thawun and Thaungdut
reserves, in the area triangulated by the party in 1928-29, was carried
out by Mr. A. V. Dickson to fix additional points for surveyors doing the
detail survey.

All the triangulation is based on the Manipur Longitudinal Series
and falls in the Chindwin Forest Circle.

148. T'raversing.—175 linear miles of forest boundary theodolite
traversing and 153 linear miles of interior and connection traversing were
carried out by the traverse camp in the Thaungdut, Thaungdut Extension,
Paungbyin, Sanda and Sanda Extension reserves, to provide data for the
ensuing field season. The area traversed falls in sheets 83 L and P in the
Upper Chindwin Division of the Chindwin Forest Circle.

In addition to the above, 43 linear miles of forest boundary theodo-
lite traversing and 31 linear miles of interior and connection traversing
were carried out in the Namma reserve of the Mansi Division of the
Northern Forest Circle. This work was begun about the end of
February.

149. Miscellaneous.—The party took the field very early in
November and head-quarters opened at Homalin on the 15th of the same
month. Camps (1) and (3) took the field during the last week of October,
wmarching to their respective areas from Indaw (Burma Railways). They
had arrived in their areas by the 15th November. Camp (2) and the
traverse camp which accompanied the head-quarters reached their
areas 10 days or so later.

The whole of the Kachin personnel marched from Indaw to
Homalin.

The health of the party was satisfactory. The Hazaribagh khalasis
were inoculated against cholera at Calcutta prior to embarkation for
Burma, and the Kachins were medically examined at Myitkyina at the
time of recruitment, and inoculated against cholera soon after. These
precautions were successful in preventing any outbreak of the disease
amongst the inferior establishment on the long journey to the ﬁeld..

fhe party had only 2 deaths during the season. Om? Hazaribagh
khaldsi died from epileptic fits and one Kachin of typhoid fever. In
March and Apri), there were some cases of malaria. During the dry
season the water in the Thaungdut reserve was scanty and bad. Forest
res were also frequent and added much to the discomfort of surveyors.

150. Recess duties.—The fair-mapping was divided between
two sections under Messrs. G. A. Norman and A. V. Dickson.

The computation work was under Mr. L. B. Fitz-Gibbon. The
fair-mapping and computations of all the field work were completed
during the year.
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X.—MISCELLANEOUS SURVEY REPORTS.

151. 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,
or extra-departmental explorations, etc., in which members of the Depart-
ment have taken part.

No. 17 Party (Levelling).

: Mr. H, P, D. Morton, up to 8.10-29 and from 28-10-29.

Officer in chm'ge.—{ .
., L. Williams, M.B.E., from 9-10.29 to 27-10-29.

152. The high precision levelling done by this party is described
in para. 32. In future all tertiary levelling required in connection
with irrigation and other projects will be carried out by the topo. circle
concerned.

Secondary levelling (a) for the E. I. Railway was carried out along
certain sections (totalling 644 miles) in the Howrah, Dinapur and Asansol
Divisions, and (b) for the Commissioners for the Port of Calcutta from
Uttarpara to Kalna (61 miles) along the west bank of the Hooghly

river.

Training School, Dehra Dun,
Officer in charge.—Mr, L, Williams, M.B.E.

158. Class [ probationers.—Lieut. R. C. N. Jenney, R.E., joined
the Training School on first appointment on the 2nd January 1930.
His course of instruction in the field consisted of plane-tabling on the
scales of 1 inch and 2 inches to a mile, theodolite traversing and a trian-
gulation programme including observations at 9 hill stations.

The recess was devoted to instruction in fair-mapping, computations,
levelling and astronomical work.

He was also attached for short periods to the various unmits of the
Geodetic Branch in order to acquire a knowledge of the work being done
by the different field parties and offices.

154. Class II probationcers (first year).—Six probationers were
appointed in the third week of November 1929 and a seventh on the
14th January 1930. They were put through a course of plane-tabling
during which they completed an area of 4 square miles on the scale of
4 inches to a mile, and about 10 square miles on the scale of 2 inches
to a mile. Each probationer also observed at about half a dozen stations
in connection with the triangulation programme.

During the recess they were instructed in all branches of survey
work.
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