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PREFAOE.

' THE WORK OF THE SURVEY OF INDIA,

The department is primarily responsible for all topographical surveys and
explorations, aud for the maintenance of geographical maps of the greater park
of Southern Asia. Also for geodetic work, which includes:—the main trigono.
metrical framework, extending in some csses far beyond the frontiers of India,
and control networks of precise levelling based on tidal obaervatories; tidal
predictions and the publication of tide tables for mearly 40 ports between
Buez and Singapore; the magnetic survey; nstronomical, seismeographie, and
meteoralogical observatories a4 Dehra Diin; and geodetic investigations of an
international character, in regard to which India enjoys & unique position
between the greatest highlands of the world and a deep occan extending to the
Antarctic. Indian geodesy has thus disclosed by far the largest known ano-
malies of gravitational attraction in the earth's erust, and these have led to

-gome of the most important developments of modern geodetic research, whilst
the Great Trigonomeirieal Survey of India enjoys an international reputation
as a very valuable coptribution to estimates of the size and figure of the earth.
The calculations of asironomy and some important data in physics depend
ullimately on these terresrial 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 Indis and Burma up to 1905, when all revenune survoys
weore handed over to the Provinces concerned, together with officers and staff
as required, in order to concenirate the energies of the department on a
complete new gories of modern topographical maps on the l-inch = 1 mils
seale. It was hoped to complete this series by 1980, but owing to refrench-
ment and the war little more than half has been done up to date, in spite of
the reduction of the acale of survey for less important aress. Thus, although
new surveya covering an area about equal to that of England are esiried out
every year, the maps of helf the couniry 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 miles oul as regards geographical
position, being based on a longitude of Madras determined in 1815.

Boundsry surveys and records of international, etste, and provinoial
frontiers have always formed an important item of iopographical work; and
in recent years there has boen considerable progrese in the prepsration of
Guide Maps for important cities and military stations, where the 1l-inch=1
mile scale is quite inadequate.

Miscellaneous. While expending on topographieal and geodetic work all
funds allotted by Tmperial Revenues, the department is steadily developing the_
policy of aiding local surveys in various ways, on payment by those concerned.
These miscellaneons operations melude: oll forest and cantonment surveys:
many riverain, irrigation, railway, and city surveys, and surveys of tes
gardens, mining areas, &c., with a great desl of control levelling for the same;
administrative assistance and officers are also given in aid of the revenme
surveys of various Provinces and States. The Printing Offices do much work
for other Government departments, such as printing special maps, illnstrations
for Archeological Reports, all dingrame for Patents, &e. The Mathematical
Instrument Office gives valuable aid to all Government departments by tmain-
taining & high standard of insfrumental equipment, especially in connection
with optical work, and by the manunfacture and repair of high-class ingtruments
which would otherwise have to be imported from abroad. .



Military, dc. '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
gurvey work for various civil purposes is receiving ail possible encourage-
ment and assistance, while the latest methods of stereo-photography are being
studied experimentally.

Administration is by the Surveyor General ander the Education, Health
and Lands Department of the Government of India. The Headquarters Office
is at Oaleutta under the Assistant Surveyor (General, apd there are seven
Directors, one for each of the five Survey Circles into which the country is
jivided, one for the Geodetic Branch at Dehra Diin, and one for the Map
Publication and other technical offices at Calcuita.
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SURVEY OF INDIA
GENERAL REPORT
1928 To 1929

» From 1lst October 1928 L
To 30th September 1929

INTRODUCTION AND SUMMARY.

1. Annual Reports are pui)lished in three separate volumes
a8 follows :—

General Report.
Geodetic Report.
Map Publication and Office 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 coniains all the INDEX MAPS showin
the progress of map publication on all scales, with reports on publication
and 1ssues, printing and drawing, and of such offices as the Mathematical
Instrument Office, which have to conform with {he financial yesr.

The Geodetic Report includes full details of all scientific work.

This Gemeral Report only gives brief abstracts of the above (vide
Abstracts’ II and III in the Table of Contents), but gives complete
roports of the survey operations of the ordinary field parties and
detachments. Abstracts I and IV (vide T'able of Contents) summarize
these latier reporis and enable the reader to look up such poriions as
may coneern him. There is one Index Map at the end, showing the
progress of modern topographical surveys and compilation. Maps of
soris are of course available for all parts of the Indian Empire, but
some are very old, and all previous to 1903 were based on the old
longitude of 1813, (which was over 2 miles out), and are excluded from
the Index Map.

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

The post of Assistant Surveyor General was filled by Mujor Kenneth
Mason, .4.C., B.E. )
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8. The total cost of the Department for the past financial year
ending 31st March 1929, as compared with that of previous years, was
a8 follows:—

1026-27 1027.28 | 192820 ‘| Remamks.
Rln R‘l ) m" .
i .
Gross sctual eost o | 50,64926(a) 58,20,630(0)68,8ZT40™| (9 El‘cl ns :'lnn 1g
' ' | tor ‘Eagiish
Deduct recsipts and credits | 28,28,180 | 23,24,788 Fﬁ;mmr« Cbarges (1 igh
Commissioner }
4 oyl
. or gain
] exchange.
— (b) Including
’ . ' Rs, _ §8,33,100
Net notusl charges w| 86,36,746 85,04,804 1_33,31,829"! for do. da,
*These figures are not final.

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

" 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 ench Circle is given in the loose slip containing Survey Notices.

The Engraving Office has been amalgamated with No. 1 Drawing
Office as its Engraving Section, with effect from the Ist April 1928;
the Copper Plate Printing Section of the Engraving Office being trans-
ferred to the Photo.-Litho, Office from the same date. Arrangements
are being made for the recruitment of iwo techmical officers from
England with a view to infroducing brush drawing ard effecting
improvements in the work of the rewly formed section.

Under the orders of the Government of India Nos. 16 and 20 Parties
have been designated *“No. 16 Party (Publication and Siores)’ and
* No. 20 Forest and Cantonment Office” respectively, and redistribution
of dutiee hos been made accordingly. s

In order that the present Mathematical Adviser Dr..J. deGraaff
Hunter, a.A,, 8¢.D, F. st. P. may continue to devote his attention to
mathematieal problems, while holding the post of Director, Geodetic
Branch, a senior Class I officer will hold charge of No. 2 Drawing Office
sad will, as Deputy Director, Geodetic Branch, perform a part of his
duties, mostly of a topographical nature. -

A temporary executive charge of Officer in charge, Map Publication
Office, in place of the post of Chief Draftsman, during the tenure of the
post by Mr, E, B. West, has heen created.

A detachment entitled the Air Survey Traverse Detaciiment has heen
:::med_ undefr thet ;.iireet etorotlroliof the Director, Central Circle, to execute

vorsing Ior the control of air surveys in istri
Bahraich and Fyzabsd (p. 58). 7S In the disticts of PP



BRIDGE OVER THE GOLEN GoLn, CHITRAL.

Pheto-cnemyed k printecd nt the DMeer of the Survey of budim, Caleut s, 1650,



INTRODUCTION AND SUMMARY 8

"The Rajputana Detachment, which was renamed the Benares Detach-
ment, has been disbanded from 30th September 1929.
_ -The Settlement Survey Detachment was disbanded on completion
of its work.

5., Notable events of the survey year were as follows :—

. Chitral Survey.—The survey of Chitril on the l-inch and }-inch
== 1 mile scales was completed during the year.. The survey required
careful organization and considerable enterprise; officers and surveyors
with no previous experience of high climbing have triangulated and sur-
veyed in mountainous and glaciated areas involving regular climbing to
well over 18,000 feet.

Bhutan S'wmcy.—-—With the permission of the Bhutinese Durbar,
surveyors of No, 12 Party surveyed 790 square miles of previously unex-
* plored country in Bhutan adjoining the British territories (p. 67). '

- Riverain Surveys.—No. 22 Party has now completed its programne
of riverain surveys, and will be diverted mext season to speciul and
.rectangulation surveys for the Bhakra Dam Irrigation Project, for which
the Government of the Punjab have allotted funds. The surveys are to
cover an area of about 15,000 square miles and will probably take 5 years
to complete.

. Malda Air Survey.—OQOwing to certain fechnical difficulties in respect

of the Settlement maps produced by the Air Survey Company, the
original, contract made with the Government of Benga! was not com-
pleted. . The method of rectification has subsequently been changed to
gurmount the difficulties experienced; and the maps now being produced
bave proved guite accurate and satisfactory when tesied in the field.

Almorg Experimental Plotographic Survey.—Lieut. 1. H. R, Wilson,

R.E., carried out a emall experimental photographie survey in the Almori
district witb the Wild Photo. Theodolite. Owing to the width of the
-valleys it was proved that the Autograph would not plot the country so
far f¥om the base stations on the. large scale required, viz. 66-inches =
-1 mile (p. 42). : :

" Maneuvres—Major W. J. Norman, M.c,, R.E.,, and Lieut. D, McK.
Burn, R.E., with a small map reproduction section attended Northern
Command mancenvres in October and November 1928.
~ " ‘E' Survey Company carried out combined training with the Rojyal
_Air Force and Royal Artillery at Quetta during the recess months (p. 43).

A Royal Artillery Survey Section under Captain Culvervell, r.4.,
spent 8 days at Riawalpindi during November 1928 and carried out a
survey exercise in co-operstion with ‘A’ Survey Company.

Ezploration.—His Royal Highness the Duke of Spoleto led an
expedition to the Karakoram. A party erossed the Muz-tagh pass to the
Sarpo Laggo glacier and followed up the Shaksgam valley to the Kyagar
glacier, discovered by the Survey of India in 1926. A stereographic
survey was made-of the Biltoro glacier and various meteorologieal,
magnefic and pendulum observations were carried out, both on.the

-glacier and in Baltistan. The Duke visited Dehra Din in March 1929
- and compared his pendulum and magnetic instynments with those of No.
14 Party and the magnetic observatory. = . . :
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Dr. Filchner has furnished the resulis of his astronomical observa-
tions made during his last Tibetan expedition. o

Khan Sahib Afraz Gul Khan was deputed to accompany Mr. P. C, Visser
on an expedition to the Karakoram during the summer of 1929. The
party has successfuily explored the great tributaries of the lower Siachen
Glacier. Two long glaciers fiow north-west from the head of the Chong-
Kumdan and Mamostong glaciers, the first of these being approximately
20 miles long. Almost the whole of the unexplored region of the Upper
Nubra valley was surveyed by Mr. Visser and the Khan Sahib. Tribu-
taries of the upper Shyok below Saser Brangsa were next explored,
after which the expedition examined and surveyed the country east of
the Karakoram pass. At the end of September Khan Sahib Afraz Gul
Khan was on his way back to Leh, having surveyed approximately 13,000
square miles in this area. -

Yugoslavia-Romania Boundary Commission.—Colonel W. M.
Coldstream, late Director, Survey of India, has been appointed British
Delegate on the Yugoslavia-Romania Boundary Commission. :

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

Adventures and Casualities.—Officer Commwanding, ‘A’ Company
has reported the following act of gallantry by Mubammad Rafi, a porter
of his company :—

On the 25th August 1928 a porter fell down a crevasse in the
glacier on the Darhat Pass and lay there unconscious. The
sides of the crevasse were composed of henvy brittle icicles,
Mubammad Rofi descended the crevasse on a rope at consi-
derable personal risk, and attached a rope to the unconscious
man, who was then drawn up alive with some diffieulty, after
having been down the crevasse for over 3 hours. :

U. Pe, E.5.M., AT.M., Sub-Assistant Superintendent, and Surveyor
Maung On Ba of No. 10 Party, accompanied the Civil Officer on an
.expedition smongst the head-hunting Naga Tribes in the unadministered
territory to the north-west of Burma (p. 70).

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

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

Two deaths from pneumonia occurred in No. 21 Party (p. 75).

New buildings.—The construction of two bungalows have been
sanctioned as officers’ quarters for ‘E’ Survey Company at Quetta.

A new map eales-room for the Map Record and Issue Office has also
been sanctioned.

Unfortunately funds have not been provided, and both inconvenience

and congestion, leading to loss of efficiency, are bound to occur uniil
these buildings are constructed.
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A new mural sub-standard, 100 feet long (with intermediste marks)
has been constructed in the base-line alley of the Burrard Observatory at
Dehra Din.

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

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

“Stand” for Furnival Hand Press with mule bags—for the
Director, Frontier Circle. N

¢ Protractor” Air Photo.~—for the Ferozepore Arsenal.

An apparatus for feeding mosquitoes—for the Caleutta School of
Tropical Medicins.

Twelve Slide Rules, wave length—for the Army.

One Sounding Reel to carry 300 feei wire for use with portable
steel boats—for the Punjab Irrigation Branch, and one
wireless Direction Finder—for the Bengul Pilot Service.

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

The Mathematical Instrument Office has completed the repair, re-
cleaning and adjustment of 1,554 Prismatic Binoculars for the
Director of Coniracts, Army Headquarters, the Inspector
of Guns, Cossipore, and a Home firm, in approximately two
months.

A map mounting machine has been installed in the Map Record and
Issue Office, Caleutta. This is the first machine which will be working
outeide England. A brief description of it is given in the Appendix.

Distinguished Visitors.—Major-General W. M. Bt. G. Kirke, c.B,

C.M.G., D.5.0., Deputy Chief of the General Staff, Army Headquarters,
" India, visited the Geodetic Branch Office on the 19th October 1928.

At the invitation of the Director, the offices and parties of the
Central Circle were visited by His Highness Mahirdja Sir Umoid Singh
Salib Bahadur, k.C.5.1., E.C.V.0., of Jodhpur.

Mr. A. B. Reid, 1.C.8., Joint Secretary to the Government of India,
Department of Education, Health and Lands, visited the headquarters
offices, Calcutta, on the 29th December 1928,

Lectures and Instructions.—Colonel Phillimore, D.s.0., Director
Frontier Circlo, gave a lantern lecture to members of Urited Service
Institution at Simla entitled “Recent Surveys in Swiat and neighbouring
countries”. His Excellency the Commander-in-Chief in India was
present.

Lt.-Colonel L. G. Crosthwait, 1.4, Direcior, Southern Circle,
delivered a Jocture on “The Survey of India in Peace and War” at Poons,
on the 19th and 20th September 1928.

Major EKenneth Mason, M.C., R.E, Assistant Surveyor General,
delivered a lecture at the Rotary Club, Calcutta, on “Exploration in the

. Himalaya.” L '

. While on leave, Captain G. H. Osmaston, M.C., R.E, enqmre_d into the
poseibilities of using electric lamps for primary triangulation, instead of
helios and oil lamps.
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At the request of the Superintendent, Cordite Factory, Aruvankadu,
Nilgirie, & chemical assistant, Mr. A. Y. Krishna Iyer of the factory
wa.sngiven training in the rudiments of glass blowing in the Mathematical
Instrument Office for a period of one month ir November-December,
1928,

Ap instrument maker of the Governmment Engineering School,
Nigpur, is undergoing training in minor repsir and adjustment of sur-
veying instruments from the 7th May 1929,

8. Appreciations. The following is an extract from the Resolu-
tions of the Government of Assam, Revenue Department, on the Survey
and Settlement Report, Assam, for the year ending the 30th September
1928 : — '

“The Governor in Council takes this opportunisy of acknowledging the readiness
with which the officers of the Assam Survey Department have responded
to all ealls made upon them, and, in particular, the valuable services which
Colonel McHarg, who is now on the point of retirement, has rendered to
the Government of Assam throughout the period of his connection with
the Department.” :

Letter No. 1860-R, dated 25th March 1929 from the Secretary to
the Punjab Government, Revenue Department, fo the Surveyor General
regarding the work of No. 22 Party, is reproduced below :—

“The work of the Rivernin Survey party of the Survey of Indin comes to & =
close in the Punjsb this sesson. The Pupjab Government take this
opportunity of noting thet the party bas worked for & number of years in
pursuance of the system of rivernin mapping, devised by Captain E. A.
Tandy, ficst in conneetion with the settletnent operations in the Ludhiina
district; the work bas now covered the riverain arens of the Jumna, Sutlej,
Re#ts, Ravi, Chendb and Indus rivers. Y an directed by the Governor in
Conneil to say that the work of the Party has been of iimmense velue to
the Rovenue Department of this Government in ¢o-ordinating - the maps
made on different base lines of different villages in those difficult tracts,
and in diminishing causes of disputes and litigation regarding the owner-
ship of Jands situated in the Punjab viverains.” - :

“The Punjab Government take this opportunity, at the closo of the work, of
expressing their grent obligations to the Survey of India for the accuracy
ond promptness with which the task has been discharged snd for the
helpful co-operation, which successive Revenue Officers in the Punjab
havo reccived from the department.’” S

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

7. Awards.—The following honours were conferred during the
yeoar :—

Enighthood Brigadier E. A Tandy, {retired).
Rai Bahadur ‘o Rai Sahib Pramadaranjan Ray.
Khan Sahib - Mr. Muhammad Hasan.
Kyaritll_mye-zuung-Shwi-Snlwe-ya. U. Pe, A.T.M.

in.

. At a durbar held at Murree on the 13th June 1929, the Commis-
sioner of the Rawalpindi Division presented the insignia of Khan Sahib
to Mr. Moghammad Hasan. The General Officer Commanding-in-Chief,
Northern Command, attended the durbar. : S e
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'8, ‘Personnel.—Casualties, retirements, and recruitments were
a8 follows :=—

. Class I Offlcers:—Brigadier E. A. Tandy, Colonels E. T. Rich,
¢c.1E, A A McHarg, p.s.0, and M. O'C. Tandy, D.S.0., O.B.E., and
Messrs. W. M. Gorman and M C. Petters, retired. Colonel C. M
Browne, ¢,M.G., D.8.0., died. :

Major W. E. Perry, M.c., R.E, has been temporarily transferred to
Security Printing, India.

Li.-Colonel H. J. Couchman, 0.8.0.,, M.C., R.E, reverted from the
Security Printing, India, and proceeded on leave.

Lieuts. C. J, Price, R.E.,, R. H. Sams, B.8c., R.E., and C. A. K.
. Wilson, R.E., were appointed to the Department

Messrs. H. P. D. Morton and P. A, T. Kenny, 0.B.E., F.5.1., were
promoted to Superintendents.

. Class II Officers. M. M D. Pur, msS, died Mr. E. J. Blvgte,
refired.
Captain J. O'C. Fltzpatnck was invalided.
Messrs. Afraz Gul Khan, K.5., and Muhammad Hasan, K.8.,, were
promoted from the Upper Subordinate to the Class II Service.

Upper Subordinate Officers. Messrs. K. K. Das, B.A,, Shib Lsl, & 8,
and Abdul Ghafur refired, Mr. Titifat Husain reverted from foreign
service with the Air Headquarters, ‘Iriiq. 17 probationers were appoint-
ed, of whom one was appointed as a Geodetic Computer and seven were
dlscharged Three Lower Subordinates were promoted to the Upper
Subordinate Service.




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

9. The snoual expenditure on surveys in the Indian Empire must
amount to something like three crores of rupees, or say_two million
pounds, if we include cadastral surveys, carried out locally by Provinces
snd States, and miscellaneous surveys for engineering projects, e.g., rail-
ways, canals, mines, roads, rivers, harbours, cities, &e. :

The prime duties of the Survey of India are geodetic, topographical
and geographical, and cost little more than a tenth of this total (about
Rs. 33,00,000); but the department is also developing co-operation with
local survey agencies, with a view to mutual economy, and is now doing
miscellaneous outside work costing nearly Rs. 238,00,000, on payment
by those concerned, besides advising and co-operafing in other directions
and lending officers to Provincial Surveys a8 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 Burveys. Rivernin Surveys.
Exploration. Boundary Surveys.
Topographieal Burveys. Geodetic.

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

10. N. W. F. Province and Kashmr.

Air surveys in Peshawar distriet, tribal territory and Dir, Swat & Chitral
Agency (p. 46).

Topog(;mi)gslcal surveys in Hazara district, tribal territory (Peshawar)

Cadas%mt surveys in Dera Ismail Khan distriet (p. 51).

meewagk. Trinngulation in Dir, Swat, Chitril and Gilgit Agencies
(p. 43).

11. Baluchistan.
Topographical surveys in Kalat State, Chigal district (p. 44).
Framework. Triangulation in Kalat State (p. 44). Traversing in Sibi
district and Kalat State (p. 44).

12. Punjab, Punjab States and Delhi.

Topographical surveys in Rawalpindi distriet (p. 43),

Forest surveys in Lahore district (p. 47).

Riverain surveys in Karnidl, Rohtak, Gurgaon and Jhelum districts
(pp. 47-48).

Boundary surveys in Gurgaon district (p. 41),

Framework. Traversing and rectangulation in Muléin, Lahore, Muzaffar-
gorh districts and Bubawalpur State (p. 49).

Levelling. High precision levelling from Ghakkhar to Amritsar vid
Lahore, and from Lulhidina to Sahiranpur. Secondary levelling
from Rohillinwali to Leiah (p. 77). Tertiary levelling in Multan,
Montgomery and Muzaffargarh districts and Bahawalpur State for
rectangulation (pp. 48,50).
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Special and Miscellaneous. Four-inch special irrigation surveys in
: Mulian district (p. 48). :

13. Rajputana Agency, Ajmer and Bikaner.
Framework. Triangulation in Jodhpur and Jaisalmer States (p. 44).

Levelling. High precision levelling from Nasiribdd to Bins, and from
Marwar Pali to Baroda (p. 14).

Miscellaneous. Large scale survay of Ksilana Tenkin Jodbpur State
(p. 86). _ -
14, Central Incha. Agency and Gwalior,

Topographical surveys in Rewah State (p. 55).

Levelling. High precision levelling from Nasirabad to Bina (p. 14).
15. United Provinces. -

City survey of Benares (pp. 56-57). Revision at Cawnpore (p. 76).

Riverain swrveys in Sabaranpur, Meerut, Muzaﬂ'arnagar, Bulandshahr
and Aligarh districts (p. 48).

Boundary surveys in Bulandshahr district (p. 48).

Framework. Triangulation in Mirzapur district (p. 54) Re-laymg of

. | traverse stations and supplementary traversing in Benares City, and

_""traversing for revision of the Benares Guide Map (p. 57).
" Traversing for Air Surveys in Sttapur and Bahraich districts (p. 58).
Levelling, High precision levelling from Meerut to Muttra, from Dehra
" Diin to Chakriatd, from Chakrita to Mussoorie, from Kilsi to

Mussoorie, and from Ludhiina to Saharanpur (pp. 14-15). Secon-
dary levelling from Cawnpore to Allahibad and from Mughal Sara.l‘
to Najibabad vid Lucknow (p. 77).

-~ " 16. Central Provinces.

Topographical surveys in Balaghat, Bilaspur, Drug snd Mandla dlstnets
in the Chhuikbadén, Kawardha, Khuuagarh, Nandgaon, Raigarh
Sakti and Udaipur Feudatory States, and in the Kored and Surguj
Tribuiary States (p. 55). .

Cantonment and City surveys. Revision at Kampteo (p. 76)

Geodetic. Gravity st one station (p. 14).

Framework. Tnnngulatlon in Surgu_]a Stute P 54) Tn Bastar State
(p. 60). ' :
'17. Bombay Presxdancy, States of Western Indm and

Baroda.

Cantonment & City surveys. Revision at Pooba, Kn-keo & Belgaum (p. 76).

Framework. ' Triangulation' i Bijipur, Dharwir and North Kanara
districts and Sangli State (p. 61). Traversing in Lirkana and
Sukkur districts and Khairpur State (pp.” 55-56). Rectangulation

* in Nawabshzh, Hydariibﬁd and Thar Parkar districts (p. 55).

Lwell'mg High precision levelling from Bandhi to Hyderibid, and
' from Marwir Pili to Baroda (p. 14).

Miscelianeous. Survey of cave temples in Dhar State (p. 59).

18, Hyderabad.

Topographical surveys in Karimpagar, Medak, Nizdmabad and Warangal
districts (p. 59).

Geodetic. Gravity at one station (p. 14). :

Framework. Triangulation in Raich@r district (p. 61).



‘m ABSTBACT OF SUBRVEYS IN EACH PROVINCE AND STATE

19. Mysore and Coorg. ' o

Topographical surveys in Chitaldrug, Kadir, Shimoga and Tumkar
districts (p. 61). _ :

Geodetic. Gravity at one station (p. 14). o

Framework. Triangulstion in Shimoga and Kadir districts (p. 61).

20. Madras Presidency and Madras States.
Topagraphical surveys in East and West Godavari, Vizagapatam, Tanjore
and Trichinopoly districts; Travancore and Pudukkottai -States
. 62). . L
Fores(tp surveys in East Goddvari district (p. 60). . :
Special surveys. Estate surveys in Coimbatore, Malabar,  Nilgiri, and
Kadir districts and Travancore State (p. 62). :
Geodetic.  Oravity st 15 stations (p. 14). 7
Framework. Triangulation in East Godivari, Bellary, Vizagapatam and
South Arcot districts (p. 62). In Ganjam districé (p. 66).

21. Bihar and Orissa.

Topographical surveys in Gays, Palamau, Shihabid and ‘Hazaribagh
districts (p. 54); in Hazaribigh, Gaya, Balasore, Manbhim, Cuttack
snd Puri districts (p. 66); in Keonjhar and Dhenkinil States
(p-86). . ' L

Forest surveys. Some reserved forests in the Hazaribagh Forest Division
were included in the ordinary survey (p. 65). L '

Cantonment and City surveys. Revision at Dinapore (p. 76).

Geodetic.  Gravity at two stations (p. 14). ' .

Framework. Triangulation and traversing in Hazéribagh, Gaya, Patna,

. Monghyr, Santa} Parganas, Purnea, Cuttack, Puri and Angul districts

" {p. 66); in Dhenkdnil Hindol, 'Daspalia, Kbandpari, Nayi-

" garh, Ranpur, Barimba, Athgarh, Narsinghpur and Tigirid States
{p. 66). Location and repair of stations of the old East Coast
+ Series (p. 14). . A
Levelling in Gayd distriet (p. 65).

22, Bengal Presidency and Sikkim, .-
Air survey in Malda district for Settlement surveys (p. 64).
Topographical surveys in Jalpaigud, Rangpur and Mymensingh districts
(pp. 67-68), and Cooch Behir State (p. 67). '
City surveys in Calentta (p. 66). : S
Forest surveys. Some reserved forests in the Jalpaiguri and Buxa Foresi
Divisions were included in the ordinary survey (p. 68). ..
Forest surveys in Chittugong district by air photography (p. 46). -
Framework. Primary triangulation in Chittagong and Chitiagong Hill
* Tracts (p. 14). Trisngulation and traversing in Darjeeling, Jalpai-
guri, Dindjpur, Baokura, Birbhtun und Burdwan districts (pp. 65, 68),
Cooch Behir State and Sikkim (p. 68).

43. Assam and Bhutan, ' - .
Topogrg.p{t_tca{ surveys in Godlpérs, Garo Hills, Sylhet, and Khasi &
Jaintia Hills districts (pp. 67, 68), and Bhutan (p. 67).

Forest surveys. Some reserved forests in Coalpira and Garo Hills
.Forest divisions were included in the ordinary survey (p. 68). B
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Framework. Primary triangulation in the Lushai Hills (p. 68); in
Cachir and Lushai Hills districts (p. 68); in Manipur State and
Bhutin (p. 68).

24. Burma, Andamans and Nicobars. ' ‘

Topographical surveys in Hanthawaddy, Henzada, Insein, Pegu, Prome,
Sandoway, Tharrawaddy a.nd Thayetmyo districts and tribal
teritory (p. 69) ,

City survey in Rangoon (p. 72). '

Forest surveys in Kabé, Mansi and South Pegu Forest Dmmons
(pp- 78, 74¢). ~ - -

Framework.  Primary ~ triangulation in the Chm Hills ‘ond in the
‘Southern Shan States (p. 14). =

Framework in Bassein, Hanthawaddy, Insein, Ma-ubin, Myaungmya,

" Pegu, Pyapon, Upper Chindwin (p. 68); in Chin Hills district

. 71). -

.Lewttl':ng becondary and. tart-mry levelling in the Myanaung Plain and
Pegu district (p. 77).

Specmt swrveys of o saw mill and timber yard near Ra.ngoon (p. 73).



12 ‘ .
II.—ABSTRACT OF GEODETIC OPERATIONS

Dr, J, de Graafi Hunter, M.A,, 8¢. D., F. Inet, 2., up to 14.10-23.
DIRECTOR :-—{Lt.—CoIoacI B. H. Thomas, 0.8.0., R.E., from 15-1¢-28 1o 13-12-28.
Dy, J. de Graalf Hunter, M.A., 6¢. D., F. Inst. P, from-14-12-28,

25, General.—Besides geodetic work, the Director, Geodetic
Branch, administers the following offices at Dehra Din; No. 2 Drowing
Office, the Forest and Cantonment Office and the Publication and Stores
Office, whose work is reported in the'snnual Map Publication and Office-
work Report; and also the following Survey operations which are reported
in other parts of this General Report:—Levelling carried out in aid of
special engineering projects, vide para, 179 ; Cantonment, Surveys (pora.
178); Training School (para. 180). :

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

These geodetic operations are fully described in the Annual Geodetic
Report of the Survey of India. The following is a brief abstract of .
the geodetic operations deseribed in the Geodetic Report for the current

year, (Vol. V), which includes complete Index maps and detailed
results. :

Geodetic Operations for 1928-29

27. Observatory Section.—Observations were regularly taken
once or twice a week with one, and occasionslly with $wo transits. The
Bordesux and Rugby time-signals were also regularly received by day
and occasionally by night. Latitude was observed once or twice & month
with the zenith telescope, and gravity was measured monthly with the
braes pendulums. The object of these observations is to record smy
change which may occur in the latitude, longitude and intensity of gravity
at Dehra Diin,

The magnetic observatory maintained its continuous record of the
tbree magnetic elements. The Omori seismograph was in good order
throughout the yenr and recorded 19 major and 77 minor earthquakes.
Cowplete meteorological observations have been made daily and sent
to the meteorological department, which now recognizes Dehra Diéin as
one of its stations. Since 1911 Dehra Diin had been an official meteoro-
logical station for rainfall only.

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

All theodolites, levels and other instruments, previously stored in
the Publication and Stores Office, have been transferred to the Obser-

vatory Section, where they are more conveniently overhauled and kept
in good order,
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- 28. Computing Office.—Numerous computations have been
made in connection with the Lambert grid, on which surveys will be
carried out in time of war. Changes in the origin and extent of the grid
bave mnecessitated the re-computation of the tables for the conversion of
spherical co-ordinates to grid. Tables and forms have been prepared for
the direct computation of triangulation in grid terms without the loss
‘of accuracy usually associated with the use of rectangular co-ordinates.
A table has been prepared giving the grid co-ordinmates of the corners
of all I-inch sheets, by means of which the grid may be drawn for sur-
printing on maps. : ‘ 4 -

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

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

99, Tidal Section.—The self-registering tide-gauges at Aden,
‘Basra, Karichi, Bombay, Madras, Kidderpore, Rangoon and ‘Bassein
continued to register thé tides throughout the yenr. The gauge at Pilakat
Creek at the mouth of the Rangoon River was seriously damaged by a
gtorm on 15th July 1928, and owing to the difficulty of finding a satis-
factory site, the Port authorities have decided fo give up automatie reyis-
tration. Instead, arrangements have been made for the times and heights
of high and low water to be read“on a tide-pole both by day and by
night. These readings began on 16th August 1328 and have been conti-
nued since. Times and heights of high and low water have also been
-read, during daylight only, at Bhivnagar, Chittagong and Akyab.

' The tidal observations at Madras, Bassein, Rangoon and Kidderpore
were inspected during February and March 1929. The gauge at Bassein
which had been in use since 1923, was disinantled on completion of the
requisite number of year's observations. - The harmonic analysisis still in

" hand. : ‘

- The preparation and publication of the 1930 tide-tables was com-
pleted by September 1929, Advance copies for 14 Indian ports were
despatched to the Hydrographer to the Admiralty in Februnry, for
inclusion in the 1930 Admiralty tide-fables. The tfidal eurves for 1931
were run off on the tide-predicting machine between May and
July 1929. :

Preparations have been made to change the form of the Indian Tide-
tables. Instead of numerous separate pamphlets for separate ports, it is
intended to issue a combined fable entitled ‘“Tide-tables for the Indian
QOcean ”, and to include a considerable nmount of other data in addition to
that 'of the 40 ports predicted by the Survey of India.
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30. CGravity Observations.—(No. 14 Party).—Observations to _
determine the force of gravity were made at 2 stations in Bihar and
Orissa, 15 stations in Madras Presidency, one station in Hyderibid State,
one station in the Ceniral Provinces, and one station in Mysore. C
*  The observations were made by Major E. A. Glennie, D.8.0., R.E.

31, Triangulation.—(No. 15 Party).—Two detachments were
employed on primary trisngulstion in Burma. No. 1 Detachment observ-
od the angles of the Chittagong eeries, completing it, except for two
trisngles near Chittagong which had to be left over for next year.” The
average triangular error was 076. The series runs from Cbittagong,
through the Lushai Hills and Chin Hills to near Falam,

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

Both detachments used Wild Precision theodolites, this being the
first time these instruments have been used in India. Their sase of tran-
sport and manipulation are remarkable, and the resultés obtained at most
stations of the Chitiagong series indicafe that they are sufficiently aceu-
rate for triangmlation of the highest class. But both the theodolites used
this year have given trouble by reason of the stiffness of their vertical
axes. That used for the Mong Heat series was persistently stiff, in spite
of cleaning and oiling, and is the cause of the season's work having to be
rejected. That used for the Chittageng series worked freely for most of
the season, but jaumned tight after eleven stations, and had to be dismant-
led. It is hoped and expected that these theodolites will be satisfactory
after thie defect has been remedied, -

Triangulation stations of the old East Coast series in Bihar and
Orissa were located and repsired by Babu Mukhtar Ahmad, 1st Class
computer, attached to No. 14 Party. . .

83. High Precision Levelling.—(No. 17 Party).—Out of a
total length of 13,900 miles of levelling of high precision required for
the new geodetic level-net of India, 735 miles were completed during
1928-29, making a total of 7,837 miles completed up to date.

During 1928-29, 1,470 miles of single levelling on the High Precision
wystem were carried out as below :— = :

In fore direction only—777 miles.

Rajputins and Central India.—Nasirabad-Bhopal-Bina ... 433 miles,
Rajputina snd Baroda.—Marwiar Pili-Viramgam-Baroda 344
In back direction only—468 miles. ‘

"?

Punjab,—Ghakkar-Lahore-Amritsar . 91
Punjab and U. I‘.—-—Ludhiinn-Ambﬁlu-Suhﬁranpur ... 131 ”
U. P. and Delhi.—Moerut-Delhi-Muttrs ... 146

¥y

Sind.—Bandhi-Hyderabid (Revision) r w1000,
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In both dwectwne -
United Provinces,—Two cireuits ha.ve been completed in very hilly

‘country viz.,—
1) Dehra-Kalsi-Mussoorie © v 2% 48 = 96 miles.
(2) Kalel-Chakrats-Mussoorie’ - . 2x 644129 .

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

Reporta of secondary and tertiary levelling will be found under
Sectmn X of thie report (p 77) :

&
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AND OFFICE WORK.

33. Full Reports of the work of all drawing, printing, and
miscellaneous offices of the department, with Index Maps showing .the
progress and present state of map publication on various scales have been
Map Publication and Office Work Report for
the financial year ending 31st March 1929. = The following extracte from

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

shape of Publications and Issues, ete.

11L—ABSTRACT OF MAP PUBLICATION

in the

car 1928-29,

Table I (@)—Maps published at Caicutta, during the y
Revised
New {editions, | Number of Value
Class of maps, Scale. [ publica- [new edi-| sheets Rs
tions, |tionsand] printed. )
raprints.
GENERAL MAPS. Departmental.
Maps of India ... ae | Various 2 8 25,408 27,678
GEOGRAPHICAL SERIES,
Houthern Asin ... . [1:2,000,000] ... 2 545 1,890
India and Adjacent Countries ... | 1:1,000,000 1 41 24,422 44,994
Ia Carte Intornationsle du |1:1,000,000 5 2 8,850 10,050
Monde.
TOPOGRAPHICAL MAPS.
Quarter-inch, Modern e 117=4 miles 17 19 16975 25,884
n (Prely.) e Ditto 13 15 18,697 20,858
» {Provl.} .{ Ditto 29 6,876 9,868
Half-inch, Modern e (1¥=2 miles 39 18 29,674 68,792
" {Prely.) . Ditto 6 8 4,224 8,524
One-inch, Modern « |1"=1 mile 144 108 151,009 | 2,28,882
» {Prely.) .- Ditto 12 17 18,284 28,984
" (Provl.) ..« | Ditto e 1 308 308
Old-style shests ... v [ Various - 58 8.975 14,581
SPECIAL MAPS,
Administration Report Maps ... {1"=68 miles| ... 1 50 19
Provincial Maps ... v | Various e & 8,588 7,561
Plans of Cities and Canton- Ditto il [ 4018 7,846
ments.
Indox Maps v .} Ditte 5 ii 15,282 5,664
Miscellaneous Maps | Ditto 24 58 62,670 22,506
Maneuvre Maps ... areree 1 5 8,110 7.508
Total e { e 280 894 ) 393,010 | 5,30,237
Eatra-departmental.
Maps... . we| Various { 26l 60 | 187,089 | 20,621
Plans aqd diagram e Ditto 358 11 122,625 18,657
Ill‘usﬁrat:onl v ar renene 200 156 164,288 15,241
Miscellaneous ... cenren 21 8¢ 107,280 8,741
Total 840 1265 | 632,127 67,260
Grang Total 1,130 5190 | ©35,137 |5,97.497
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Table I (b)—Maps published at Dehra Dun.

17

New |Reprints| Number of Val
Class of maps, Scale. | publica- [and mew] sheets aR:'a.
tions, |editions.! printed.
Dapartmental.
Centonment maps  ...| Various | .. | 184 | 18,267 26,648
Forest maps v 121 74 10,988 10,856
Miscellaneous " 3 17 1,448 758
Total ... 126 276 | 25,653 37,9567
Eztrmdeparhnm}}al: .
Maps e oo | Various 87 10 110,428 11,648
Plans and diagrams ... " 58 10 66,026 8,047
Charts s - " 277 vea 11,151 7,262
Total ... 417 20 | 186,600 21,852
Grand Total .. 543 295 | 212,253 59,809
Table I (¢)—Maps published at Bangalore,
‘ : New |Reprints| Number of Value.
Clags of maps, Scale, | publiea- |and new| sheets Rs.
tions. |editions.| printed.
" Departmental,
Cantonment maps ... [16"=1 mile| ... 16 ] 8,180 6,860
Total ...| .. 16| 3180 6,360
Ezira-departmental.
Forest maps, Hyderabsd | Various 2 4 853 288
sand Mysore.
Private Estates " 33 2 804 1,688
Plans and diagramas ... " ] 1 2,049 284
Total ... - 37 7 2.706 2.100
Grand Total ... v 37 23 5.886 8,460
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Table I @)—Maps published at Quetta.
New |Reprints|Number of Valﬁe.
Class of maps. Seale. | publica- |and new| sheets "Rs.
tions. |editions.| printed.
, |
Departmental. ‘
Maps o we | Various i | s es : vernin
i " b :
Plane and diagrame j" 26 1455 i 118 :
cml es er "
Forms 1 " [} . s 1T asynae
Total ” 36 1,456 418
Ezbra-departmental.
Maps o+ | Various 28 20 3,624 972
|
Plans and diagrama ... - 810 . 8,746 A
Oharts v " 5 e ] 2,057 - 512
Fom. en e n . e ..‘- - Seanse -
Total .. 338 ] 20| 14,326 8,678
Grand Total .. 374 ] 20| 15,781 -4,008 -
Table I @ —Maps published at Muree and Peshawar.
New |Reprints| Number of Val
Class of Maps, Scale. | publicn- | and new | sheets R ue
Ltions. editious. | printed. 8
Eatra-departmental. - -
Maps .. ws | Various !
. 65 ras 18,028 | 8,447
Plans and diagrams .., "
Ohll‘h sen L11% ”» vuy ans [TYYLL)
Forms .. " l .
Tatal .| . | e8] .. | 1s.023| 3,447
Grand Total ... | e8] | 18,028 | 8,447
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TABLE IIL—ABSTRACT OF | One-inch Hulf-inch | Quarter-inch
MODERN TOPOGRAPHICAL MAPS. sheats. shests, Degree shoots,
Popographical maps published in 1928-29 156 | 4 " 80

Do, do. published in previous ’

years. 2,675 702 206
Total published 2,731 747 236
Number of sheets in India ... 6218 | 1630 450

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

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

85. Deira Dign.—In addition to the work shown in Table I(b)
above, 58,304 prints of 977 originals, consisting of plane-table sections,
triangulation charts and pamphlets, and forest maps were printed.

38. Bangalore—In addition o the work shown in Table :I(¢),
the Photo.-Zinco section of No, 4 Drawing Office, Bangalore, reproduced
381 plane-table sections for parties. It also prepared 488 vandyke
plates. The total number of pulls in the hand presses was 17,517.

Table IIi-—-Letterpress publications.

(@) PUBLISHED AT CALGUTTA,

General Roport of the Survey of India, 1937.28.—(475).*
Do. Confidential Suvplement &o., 1927-28.—{160).

Map Publication and Odize Work Report. 1927-28.—~(800}.
Hand-book of Topogeaphy, Cb. 1V, Field Traverse Table only.—{500).

Do, do. Ch. X, Third Edition.—(800).

Do. do. Ch. VI, Sicth Edition.—(1,000).
Survey of India Catalogue of Maps.— (2,000).

Do. do. (F. 0. U. 0.).—(400).

Addenda & Qorrigenda for the new Map Catalogne.—~{4,450).
10. Booklet of Convantional Signs.—(2,500). )
11, Correction slips, to Handbooks, Type Table, Bordar Spacimen, ete,~(28,000),
13. List of maps published, issuad monthly.—(800).
18. Do. = do. (F. 0. U. 0.), issusd quarterly.~—({175).
14. Survey Notes, ismed monthly.—{850). .
15. Government of India and Cirsular orders aud Circular Memos. eto.—(4,070).
18. Instractions and App! oasion forms for oanlid ves, Cluss LI Servise,—(2,100).
17. Annual Indents for Europsan Stores.—Various.
18. Calendar for 1929.—(8,500).
19. Price List of Survey of India maps.—(800).

SRAPPI P

"y Numbers in brackets after ench item denote the number of sopies printed,
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20.
2L
22.

.3

In addition to the work shown sbove P. ), Binding S
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Table III.—Letterpress publications.—{Concld. ).

(a) PUBLISHED AT CALOUPTA—{Concld.). -
Himilayan Library List for Simla~—(500}. 7
ya]r;o' ind do. Dehra Dﬁn:--(SOO). -
Price List of General maps and Provineial maps—{1,000).

(o) In hand at Caloutia.

Correction slips to Handbooks, Type Table, Border Specimen, efo.
Government of India and Circular orders, ato. -
Miscellausotis departmental forme.

(¢) PUBLISHED AT DERBA DUS.

Geodetio Report, Vol. II, 1925-26.—(450).* :
B:gord! of Eho Survey of India Vol. XXII., Exploration of the Shakegam
Valley and Aghil Ranges, 1926.—(500).
Accounts Pamphlet.— 800).
Auxiliary Tables Part IIT.—(500).
Hand-book of Levelling.—(310).
Mide Tables for Indian Ports, 1929.—(6,840). ‘ . ) )
Iavestigations regarding Gravity and Isostasy (Revised and completed by
Major C. M. Thompson).—(105),
8 Lavelling Pamphlet Addendn No. 84.~(75 of each). R
Secondary Levelling Lines.—(200 of each).
8 Secondary Leoveiling Lines—(100 of enach).
6 Triangulation Pamphlets.—(100 of each). - L,
8 Do. do.  Addenda.—({100 of each), o
Qualification Report Form for Lower Subordinates.—(800). ‘ '
8 Captions for Museum exhibits.—(10 of erch}, )
Annual Indent for Evropean Stores.—(25). ,
Periodien) returns for Cantral Circle 28 pp.—(60 of each), ,
Distribution list of Geodetic Roport.—{25). ¢
Do. do. Publications.—(80).
List of Publications (letterpress) Survey of India.—(150).
Notes on Air Survey in Egypt.—(16).
Minutes of the 4th meeting of the Indian Air Survey Committes.—(40).
Correction slips to Accounts Poamphlet.—(800), s -
8 Additional pages of Auxiliary Tables Pari IIT.~—(50).
14 Correction elips to Handbook of Eevelling.—(810). -
8 Correction stips to Topography, Ch. I11.~—(800 of each), -
Correction slips to Irrigation Surveys and Satflement Project.—(410).
Do. to G T\ 8. Volume XVIII.—(800). -

10 Do to Forest Map Office Catalogue,—(600 of each) .
5 List of Bench-marks.—(8 of each). o

Lists for the Musscorie Guide map.—(8).

126 Professional forms.—(11,6,442). : -
509 Miscollanaous jobs,~—(17,8,285), '

Hunter Short Base.—{100).

(d) In Hand at Dehra Dan.-
Geodetioc Report, Vol. IIT, 1926-27.
Do, . - Vol.IV, 1927-28.

Tids Tables, for Indian Poris for 1930, -
Profg;ional P;;;cr .g.; { i’hr? sources of error in Precise Levelling).

. . ir Sturvay n Tristi .
Loveinny Pampist o ¥ tn Wariristan, 1923 to 98)
5 Levelling Pamphlets, Addenda. o
4 Triangulation Pamphlsts.
9 Sscondary Levelling Lines.
Reference for U. P, Road Maps. -

i tion has bound library. books sud
registers (8,200) 44 photoxzi; h B s :
slipe (1 867) mape folkod (5075w evons e ion, Pomphlets (4,400) pasted corestion

®Numbars in breckets after each ltem denote the number of copies printed.
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. 87. Map Issues.—The following Table shows the number of
maps isgued during the year.

Table IV,—Maps issued by Survey units,

ON BOOE TRANS.

OXN CASH PAY-

FER (TO GOVERN- MENT. FeEE 133VES, TOTAL.
D=Departmental MENT OFFICIALS).
= E;:m?part' Number| oo Num'ﬁer Sale Number Face Number Sale
eo;fies. Value, oo;ifes. Valne. eo;fes. Value. cogges. Value,
Rs. Rs. _Rs. Ra,
Caleutta, | so672 | 71,012 | 72,088 | 70,088 | 73,328 |107,227 | 197,07 1,60,095¢
X (883,898 | 50,951 (141,100 | 20,797 | 15,004 | 3,409 | 540,007 | 71,748
Dehra Don. D) 23175 | 20061 | 2,508 | 3,678 | 24,208 | 38,542 | 49,886 | 23829
_ X {146,009 | 83,397 ) 5362 | 3704 Go| 150 | 151,981 | g9,191¢
Simla D 11 16 34 89| wrer | venas 45 105
Rawalplndl (“A"
Company) D| weeee | aeee- . ] 2| e 1 2
Quetta (“E"™ ‘
Company) D/{ aee | weees . i4 71 ¢ Y o0 80
x| 10006 | 272| s3320] 9s6] ... 14,320 | 8,678
Peshiawar (No. 18 -
Party) D| e | v . 18 I B 7 11
x| 2m 309 | 10,702 | 3,133 20 5| 18023 | 3447
Mussoorie D] e | eeeee . 185 | do7| ... s | 407
Bangalore D] 1,848 3,084 | +5,620 ) 11,718 . 17,468 |. 14,797
X| v | e 2693 | 498 win | ene 2608 | 493
Shillong D| weee | corme . 602 | 1,138 ... . . goz [ 1138
Maymyo p|* s&60 880 1387 880 S - 1,047 ] 1,760
Totals ...lam.m|m51z 26,303 | 128255 | 13621 | 19,2 | 978,399 110,781

& Tliese figures do not include the value of jree issues.
+inclodes 17 Map Catalogues and 1 Imperial Atian,

38. Map Record and Issue Office :—The total number of
departmental maps issued increased by 4,874, but the proceeds decreased
by Bs. 25,427. The ﬁgures for extra-departmental maps decreased by
50,051 in issues and Rs. 12,677 in proceeds.

Two of .the main conixibuiary cnuses for the apparent decreases are
the.much smaller sums now st the disposal of the military authorities for "
the purchase of maps and the reduction in price from July 1828 of j-inch
maps and the 1/2M Layered and Political editions.

The much more
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important reason is, however, the introduction of a new and more aceurate
method of caleulating the results of the year's working. Hitherto the
figures included large numbers of maps which had been ordered, but were
not actually issued at the close of the financial year. )

By the system now adopted the figures show only actual issues. If
the calculations were based on the old method, the number of copies of
departmental maps issned would show an increase on book debit of 1,284,
and on cash payment of no less than 16,174. :

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

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

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

39. 8tock of Maps.—Calculta. Probably for the first time, a
proper and systematic stock-taking has been carried out of all published
maps stored in the Map Record and Issue Office, except for certain old-style
miscellaneons maps which are still being counted. With this exception
the stock, as it stood on the 31st March 1929, is given in the table below.

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

Number of Present Face
Maps. copies -~ - Value

in stock. Rs.
1/2M Southern Asia Series ven .- 8,787 17,589
1/M India and Adjacent Countries 45,118 f 80,184
1/M Carte Internntionale du Monde 5,856 . 18,866
One-ingh shoots 1,088,285 i 16,11,212
Half-ineh sheets 202,648 - 5,96,119
Quartor-inech sheets ... 246 574 8,82,276
General Maps of India 15,081 24,628
Provincial Maps of India 5,611 19,889
Cantoninent and Town Maps 48,700 1,85,616
Miscellaneous Maps ... 36,891 ‘ 75,142

. Dehra Dian. A comparison of Table I () with Table IV shows that,
during the year, 212,253 sheets were published, and 201,867 sheets
lts::;led. tofkmka 1|;: h:lnd hi\):e inereased by 10,356 (548 new maps).. The

8 in hand in Dehra Diin are estimated at 847,283 (inclndi
8,820 sheets received from Calcuita). * (nelnding
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Bangalore.—The stock of maps on 3lst March 1929 was as

follows.—

" 1-inch, 4-ineh, 3-inch and 1/M series 86,848 sheets,

value e

Miscellaneous mai:s 4,818 shests, value

Total 40,861 sheets, value

. Al have been now arranged and eard indexed.

ee

«. Ba. 058,150
ey 7,778

e w 85,928

40, Mathematical Instrument Office.~The demands on the
office for the repair of instruments and the workshop outturn show a
considerable increase compared with recent years (vide 2 and 6 in the
following Table). Demands by Public Works Department, Military and

Railways were unusually high.

Up to 31et March 1929. 1926-27. 1927-28, 1928.290,
Ry, Rs, Rs.
1. Total value of stores issued 517,410 | 500,829 | 539,308
2, Value of repfiirs carried out to order 1,40,144 1,54,092 2,44,069
8. VYalue of instrmments, ete., returned to
Btore by those who no longer require :
them - 99,3690 83,760 32,3668
4. Book Value of Stock
{a) In Berviceable Store .., e 2,148,669 2,87.839 3,08.875
(») In Bepairable Store ... 80,559 97,799 96,260
() In Material Store ... 1,94,132 2,01,072 2,02,847
5. Value of New Instruments
(a) Manufsctured in Woxkshops e | 2,40,642 2.92.781 1,90,831
(5) Purchased locally 83,016 93,964 46,893
©) Im through the Stores - . X
spartment, London .. 1,82,919 2,47,624 2,20,876
6. Workshops
(@) Value of work done ... | 4,71,518 5,49,208 5,76,646
(b) Cost of emlaloyees (including
pension contribution) | 1,70,880 1,76,572 1,93,538
(¢} Average number of employees No. 458 | No. 461 | No. 480
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41, The following Tables show the progress of the fopogra-
phical programme assigned to the Deparimeni in 1905 and the out-turns
and cost-rates of different parties during the year under report.

42. Progross. It was hoped in 1905 that maps on the scale
l-inch = 1 mile would be available for the whole Indian Empire within
25 years; but the work has been greatly retrenched and delayed from
various causes, and in 1913 the Secretary of State sanctioned a scheme
for the reduction of the scale of survey in the less populous areas.
Allowing for the surveys to be carried out on the reduced scales of
}-inch and }-inch = 1 mile, under this scheme, we may rougbly regard
half the work as being completed by 1925; though there is a tendency to
revert {0 the 1-inch = 1 mile scale in special cases owing to the pressing
requirements of geologists and engineers, combined with thé modern
military view that this is the smallest scale suitable for tactieal 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 /ndex 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-
gurveyed on a larger scale. The figures for this work are given in italics
at the end of Table A. ,

Table A.—Progress of Topographical Sufveys sincé 1906.

Seales of eurvey mostly 1-inch = 1 mile, but ineluding a good deal of §-inchk work,
and some }-inch ocensionally. '

Old Northern | Old Southern | Old Eastern
Survey years. Cirele. Cirole. Cirels, Toravs.

Sq. miles. 8¢, miles. |  8q. miles. 8g. miles,
1906-10 70,784 44,875 52,886 168,844
1610-15 118,958 70,7656 651,654 289,877
1915-20 88,718 59,916 40,654 154,288
1020-25 82,717 106,819 66,708 266,000
Totals to 1925 ... 304,232 281,975 211,896 798,103

The Burma Circle was separated from the Eastern Cirele in 1922-28, The Northern
and Southern Circles were reformed as 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 | Souihern | Eastern Burma PoTALS
years, Cirele. Circle. Cirele. Cirole. Circle. .
8q. miles. | S¢. miles. | 8g. miles. | Sq. miles. | Sq. msles. | 8q. miles,
Up to 1926 ...| 172,882 } 218,774 ] 200,051 89,587 | 122,800 | 798,108
1925-26 e 4,908 11,621 14,187 6,020 6,012 42,706
1926-27 e 7,964 6,088 18,758 10,869 5,548 44,1854
1927-28 ‘e 6,297 4,085 14,840 14,178 -T7897 | 47,242
1928-29 .. 8,306 ;. 3,952 14,008 14,089 7.638 47,588
199,856 | 289,418 | 266,789 | 134,767 | 149,204 | 980,123
Balance rs- 331,760 198,582 86,761 150,468 116,581 | 84,152
maining.
Total - pro.’ 531,816 438,000 | 343,660 | 285,236 | 265,876 |11,864,275¢
gramme. .
Revision and Re-survey of the above work.
Up to 1928 ... 5104 | 284 - 2,750 | 70 - 1,016 9,924
280 Nil 23 Nil 108 - 808
® Includsea 1,355 square miles surveyed by No. 1 Party Central Circle.
+ Excludes 54,995 square miles, surveyed in Nepil on the {-inchm] mile scale,
Table B.—Analysis of balance remaining on I1st October 1920,
Proposed scale | Frontier | Central | Southern | FEastern Burma
of survey. | Gircle. | Cirole. | Circle. | OCirole, | GCircle. | TOTAL®:
| Bg. miles. | Sq. miles. | Sq. miles, | Sq. miles. | Sq. miles. | 8g, miles,
1}-inch & over 46,888 Nil Nil N - Nil 46,888
1-inch e 54,569 48,185 86,761 102,880 97,587 884,982
#-inch - 200,692 148,789 Nil . 47,688 18,994 416,018
#-inch - 29,616 6.668 Nit Nil Nil 86,274
Totals. 331,760 | 198,682 | 86.761 | 150,468 | 116,581 | 884,152




Table G.q—Areas and COst rates of Surveys, 1928-29

—p—nar
Cost. rate s
PartyY aND Locanity. AI:I;:I :; Total area E.".fﬁ}tg,‘; Overall
' . of each ’:l“u‘:h},‘: of Topo. | Oetober | SIte '
Qhasaoter of country. Bealaand dessyiption of work. m Spmpata, ‘5;’;"‘;‘;" M&l!gfg mpm BEMARKS.
an . 03
“A" O Fork. | mapping). 30th 1930 BT
ompany. —Pun]a.b North-West Fronti 1 ——
. vinoe and Keshmr ar Pro- Bs. |S¢. m.| Bs | RBs |FRONTIER
are snow olad mountain ramgu Quarter-inch  Trian .
deep oatleys, (7,000 lo 90,000 76, e agulation | 4,650 | 2130 L s CIROLE.
* itto «ss 8/8-inch -Original surv it} Bummer programme
; , BY oee 560 e @ 1928
Ditto ditto .. Half-inch  :Original survey.,. | 245 25°6® 5 G Bm'i"“ 15
g:m ditto +» finoh -Original survey ... 2233‘1'" .. fo) O o 1528 ot veport.
itto ditto . One-inoh Original . et . ad Inst year, based on
Modiumand high Ml wodd s ngpalmrey .| AL o 1 ing e sennt
M . “‘0 . ‘z'“o 10 1* inch jRBviaion 800 ' 26-0 (0] Ooat mate not yat Eﬂl‘-
edivm bare hills ... .o» 14-inch Original : able,
Ditto ditto " Pwo-inoh Origing] . 43 | e j {d) Supamdenmomt rate
Plainigi deop rong woofed fills T our-inoh . Original :::' 5 | 16eaw (o 1 = ol area
with deep ravines .+ 1/18888 Revision 5,994 |2,68877| 470 | mamered during “tho
- . 38 | eeeees P 2,68, . summer season. Bur-
Kglompa.ny .~Baluchistan & Rajputana Agency— vey by men under ins-
Bare ﬂ‘tg'ge;;'ti“l;u & Chaga? District) (Jodhpur & Jaisalmer stales). to) Inelndﬁs Rs. 16,878 cost
vills risi , . N ilita
la t;;:: ng from open One.inch Triangulation 5207l 108 debihblm e ;:t:.
to ditto . §ineh Trisngula ' |1 Approzimn
Low sand hills, a.mg e 3. tion | 1064wl 129 pp te. Recon-
Vé‘;’%’"’g > and sparse §-inch Triangulation 7,399w| 27 "‘“’"'tm .: °2,{§°:"’r‘::,1:
oult rugged hills ... One-inch Original ' - Ton onty. Fe
Bare rugged hills ginal survey v, 1,800 54’8 {2} Observation only,
ola %m:w rising f "‘"". open One-inoh :Original survey .., 1,040 | i| 896 o Tf,;?,%“f‘%_” °°“‘Pl°"°d
i ditto wre §<inch Ori : ‘ ; : : gure ts
: X ‘ ginal survey ... | 1,054 d44'4 . ' the aren aot .
No. 23 Party.—Punjab. | | 8804 (4202 717 | isied Sud nof:‘a?e
Haveli Irrigation surveys Culls- Pour-inch i Nman?l Boarea of 40
: 3 . . Sufl
vated plainz and desert count Special survey ...| 285 | 1315@| 235 28,552 |1216( points alroady exﬂﬂ
. Y
with sorub jungle. )] Inuﬁr:.?o:g?dﬁ L
of Haveli Sheets. ming

FUOM IVOTHAVEDOJON 0 JOVEISHY . .



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

Aros in Cost vate Total ox-
rea - . 3
PARTY AND LocAnITY. ruitog of nll’i‘l:?;‘n_ '.l'oo:u.lT ares p&d;m? ooostm m‘nu
. : aaqtl;g:a- oluglulg. P 1st 1938 | of Topo- BEMARESR,
- n | oom)] S'Wm
Ghnuotm- of oonntry. Scale and degoription of work. 0? work. | tions an d Burvey. ggtg‘lg:;é_ 8“-“0’-
S : . , mapping).
No. 1 Party.—United Provinces & Central Provinces, Rs. | S8q.m.| Rs. Rs. | OENTRAL
| Thickly forested hills .. Onesinch  Triangulation .| 1,862 66 CIROLE.
Bihar & Orissa and Central Provinces.
Hills covered with thick jungle, One-inch  Re-aurvey e ] 2,270 200 2,279 90,168| 896
cultivated valleys and some
plains,
‘No. & Party.—Central Provinces & Central India. - .
Densely wooded hills and plasns One-inch Triangulation ..| 4,847 ]
Oentral Provinces.
Cultivated plains ... +s« One-inch Traverse e | 488 85°0
(Linesr
miles).
Chiefly heavily wooded hills ... One-inch  Original survey ... | 2,142 276 (a) '| @} Includes Bs. 1,200 debit-
. One-inch  Supplementary survey| 888 | 121 | 8,028 [1,00818{ 856 | Tabloto0. P. Feudstory
Benares Detachment.—United Provinces, _ , B b b ale oo
The congested portion of Benares Sixty-four & Supplementary 50 1202 6,000 C. P. Qovernment. for
Qity and the somewkat open Sixteen-inch Traversing {Linear lper linea mﬂ ~of 0. P.
area on oulskiris, miles}, | mile.
Sixty-four Original survey ...| 2,066 | 80'01 85,127{ 8008
. inoh Aocres. | per acre.
Sixteen-inoh Original survey ...]| 1,862 807 8,629 867
Aores. | per acre. : "

HUOM TVOIHAVHDOIOL 40 IOVUISHY
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Table C.—Areas and Cost rates of Surveys, 1928.28,

Cost rate Total ex-
Party anp LocavsTr., : Aren In a9- miles G- 'l;fot,l!m mgx’: m '
each des- | oluding | 7' 00 | 57008 | of Topo. | ReNaRKs.
Charnoter of country. Beale and description of work. | RO | toapata | Survey. | to Septe. | £ -
. h BOth 1939, | SUTOY- |
. . . . mapping}.
. . o ‘ Rs. 8g. m. || Rs. Rs. QEN-T—-
Benares Detachment.—United Provinces. . j CIRCLE.—Concld.
1 Area of environs of Benares City, Six-inch Traversing .| 78 | 6707 | 4,608 |
1 fairly open. ' (Linecar per .
miles). | linear
mile,
Rajputana,
Parily cpen and partly wooded  Sixteon-inoh Original eurvey ... 889 | 257 2,098 5'68
Acres. | per !
agre. :
Air Survey Traverse Detachment.—United Provinces.
| Partly épen and well cultivated Bixteen-inch Traversing for con-| 8,796 14'8 89,788
plains intersporsed with nu. trol of Air Surveys, | (Linear per
merons villeges dnd mango miles). | linear
groves, and partly intricate mile.
ravines covered with high grass
and scrub, akmy the Gumh
and Gogra rivers. .
]

HYOM TVOITHIVEDOJOL J0 LOVUILISAY



Table C.—Areas and Cost rates of Surveys, 182828,

Cost rate

Total ex.

Areadnsq.f 2 ) : Overall
Character of country. Scale and desoription of work. orintjon of &%‘:p““g graphical | 1st 1928 gmphx%?ﬂ .
wark. sond | Survey. |to Septr. Surve
mapping).] . Juch 1929. ¥
. - SOUTHER
No. 8 Party.—Hyderabad and Madras. Bs. [8q. m. [ Rs | Re __Efﬁ%LE :
[}

Jungle-clud high kills with open One-inch Triangulation ...| 8250 51 -
eultivated plains.

Open enitivated plaina <+ One-inch Traversing 97 58'0

Low forest-clad hills and open One-inoh  Original survey ...| 4,245 169 ,
oullsvated platins. B . . ) )

Ditto. ditto. One-inch  Supplementary survey] 285 48 (@)

Intricate hills covered with thick Two-inch  Original survey ... 894 58'3 4,874 |1,58,968| 382'6 |(a )Exclodea cost of cave
Sforest and undulating ground gurveys and other extra.
with oultivated patohes. tllﬁpalr;ﬂ:;éﬁd work, vig.,

. . 11,436,
Special Works. _
A typical Indiam- cantonment Sixteen-inch Revision survey ...
{of Bangalore). .
Caves in Western India for eneaen .
Guide Maps.
Mandu Fort «» Four-inch ° Buorvey : -
Fair Mapping ee  Y-inch ‘ 4,508 18 .
Ditto we  2iinch 597 15’8
Ditto ws Ifnch 4,878 51

No. 7 Party.—Bombay, Hyderabad, Madras & Mysore.

Open undulating cullivated pla- One-inch Triengulation ...| 4,014 29
tean at about 2,000 feol with
low bars hills; and densely
wooded platean and range:
about 3,000 feot.

Undulating plateaw at 3,000 ft. One-inch  Original survey ... &}
varying from open cullivalion {Madras) ) z 19°4
to heavily nooded low hills and One-inoh  Bupplementary survey| 4,914
ranges rising lo 6,000 feet. (Mysore) .

Tea and coffe¢ Exlates ... Bixteen-inch Original survey 1,108 1"14 | 4,921 (1,090,807 222

acres or| per
1'7 sq. acre.
miles.

" H90M TVOTHAVIDOLOL 40 LOVIISIY



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

miles).

L. Cost rate Tatal ex. Overall
PARTY AND LocaviTy, Aﬁ.'."o ‘[peron. mile|Total area) penditure | o' rure
ench dea- | (in0luding | of Topo. | Octaber | 2 REMaRKs,
Gharacter of ecuntry. Scale sud description of work. oription of | SPRPater | Eaplicnl | 1% 1628 | graphlcal
work, 10Rpping). 30ty 109, | Survey.
No. 8 Party.—Madras Presidency and Madras States, Re. |5 m.t Be Re.
Tea Ealaies, hilly ... oo Bixteen-inch Triangulation ...| 24,102 | 686 2,600 .—Oonld.
acres | per- sq.
or888q.| mile.
miles.
Town areas »ss Three-inch " 40 19 760
Cultivated plains ... s One-inch " i B840 41 8,441
" " e .+e One-inch Traverse s 81495 109
or 1,661 per 18,140
linear | linear
. miles. | mile.
" " ves ws One-inch  Original survey .[1,2888q.| 265 84,008
nailes. Pel'_lﬂl- (o)
- - . miies. o
. " +. One-inch  Bupplementarysurvey| 8,328 167 4.709 | 55,702 212 @ E?l::lr.:atemn'nsgom
Town Guide maps ... «+ Three-inch Supplementarysurvey 77 }103.5 10,849 dary survey.
" " . e . «s Three-inch Revision eurvey ... 28
Tea sslate. v . Sixteen-inoh Original survey ... | 22,188
acres or
84°6 sq.
_ miles.
¥ 19 48,190
Open plains . ... Twelveinch Boundary sarvey ... 250 per
. _ ) acres, || aore.
Survey estalo . w. One-inch  Original survey ... 14
to 40 feet acres.
Open ploins . One-inch  Railway survey ... (87 (lineax|
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Table €.—Areas and Cost rates of Surveys, 1928-29.

Areain |Cost rate Tota) ex-
Partr anp Logantrr. oq. miles  FI773  [Total area i o?x ::lgl,
‘ of ench clnding of Topo- | October oF Toro. REMARES
a ¢ 8 dosczigtd desarip- | omputa. ‘g"’h“‘“‘ Isb 1928 | 0 hical AREE:
\atnotar of ppuntry. onle ard description of wazk. tiop of | {PUA: | Burvey. | to Septr. | BTIP
work. | ing). 30th 1929 | Burves-
No. 4 Party,~Bengal, Bihar and Chota Nagpur. Fe. | 8¢.m. | R Rs. | EASTERN
Woodsd, lills and open ploins Opinch  Trisngulation .| 1118 | &4 OIROLE.
1with <0 ills.
Open oultivated plains with One-inch Traverse | 2,860 o'5
patohes of jungle. .
Cultivated plains with paln and Que.inch Levelling 180 80 .
other trees. .
Wooded hills and plains and One-inch Supplementary survey | 8,088 26'9 -, 3,838 |1,84,215] B4'1
open oultivated plains,
No. 9 Party.—Orissa.
Densg wooded ranges with nar- One-inch Triangulation ...} 4,147 68
row cultivated valleys,
Flat cultivatled plaing interssoted One-inoch Traverse «| 1,898 86
by wumerous rivers, (a)
Wooded and suolated Mills, oulti- One-inoh  Original survey  ...| 8962 | 204 | 3,982 [146876| 88 |“ Fhone Sorver ot Ko
+46,87¢ 9
vated plasns gnd svamp areas 923 but im; ud"ihm
along coast. of trining of pupils.
No. 12 Party.—Assam, Bhutan and Bengal.
Plains, partly open, but largely .
e s Ko o Ba]) Ooviodh  Trangasion | 10 | 9
Simul and bamboo jungls and One-inch  Original survey o] BT 15'3
:;'”PB:;;;.M densely wooded,) One.inch Supplementary survey | 2,548 248 |14,934 164,807 888
. Halt-inch i tion ...| %100 B2
Densely wooded hilla Half-inoh Originsl eurvay .| 1889 | 76
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Table C.—Areas and Cost rates of Surveys, 1928-29,

Area in |CostTate Total ax-| o )
PARTY AND LoCALITY. . miles mlo"?n_ Total sren | penditare | 0T,
of each elndm of Topo- | October of T Reu
. deserip- eompngz- gmaphical | 1st 1928 p‘;g:.' RMARKS.
Charaoter of country. Scale and desoription of work. t‘u’:‘ ff 2:;; i:’:,'_ Survey. sta:mbgsg g“‘“ os.
BURMA CIRCLE,
—_ Ra. 8q. m. Rs. Res.
No. 10 Party.—Lower Burma. @ 8 8 On Tranatrontior Expe.
High Lills and wooded vallays .., Half-inoh  Original survey  ...| 1,548 52 ition.
Hilly covered with denss jungle One-inch  Supplementary survey| 2,620 520 (@ ] Ihnolv.t‘;:lles nsnu 548 da.
Oultivated plains with patohes Four-inch Original survey ...| 828 | 220'¢ | 4.8386 |2,18,781) 486 ‘::lm:n? W %"
of thick grass. - Imgutnon Branch,
No. 11 Party.—~Lower Burma.
Densely wooded hills Triangulation 800 112
Cullivaled tidal delta en Traverse vee 821 |58'4 (per
{Linear | linear
. miles). | mile).
Sand and mud flats «. One-inch  Original survey ... 98
Cullivated plains ... «. One-inch  Revision survey ... 55 }85'6
Cultivated plaims and densely One-inch . Supplementary survey| 2,840
wooded hills. 1 :
. , 3-inch Original survey ... 268 "
Oultivated plains ... ii-inch Revision survey ... 45 }34 8
Densely wooded hills (Forest [Lwo-inoh  Qrigionl survey ... 6 9770
Reserves) %ou.r-i_z:u:!;1 Original survey ... 45 } 7 »
. our-inoh Original survey ... 164 . ! 61+0 | (& Includes Rs, 14,388 dobi.
Toron and suburbs of Rangoon {Four-in ch Revision survey ... 3 }18‘7 ¢ | 3,012 |1,86,478 t:;ll; tol?o:::;n %mﬁ-
No. 21 Party.—Upper Burma— Reserved forests. Pt uat oxcludes s,
Four-inch  Triangunlation .,. 800 877 survey of & saw mill.
Fourinch  Traverse | 215 (1262(per ine wholw oost, & daki-
S;:?t’c and low dengely wooded (Lii:ez;r lineﬂ.)r Gm";ﬁ“’ Foreat De.
3 miles). | - mile). partment,
Four-inch Original survey ... 288 | 6521 286 | 2,17,577, 9220
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Table C.—Areas and Cost rates of Surveys, 1928-26, ‘
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Table D.—Average monthly out-turns, 1928-29.
All out-turns are given for surveyors (excluding pupils and men under iraining) for a month of 24 workmg days.
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" Table D.—~Average monthly out-turns, 1928-29
All out- turns are gwen for surveyors (excluding pupils and men under training) for a month of 24 'work'mg days.
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Table D.—Average monthly out-turns, 1928.29,
'All out-turns are given for surveyors (excluding pupils and men wnder training) for. a month of 2} working days.

J PLANETABLING. TRIANGOLA-Y  smaversng, | MISGEL
2 4 16 64
fawem. | dawos. | VpaNOE. |op mau.' INen.|INOR. I__
N 5. T3NS <l ulgle , 51 .| & .
. a o
PaRrTY, LooALLry, gg‘ E'g E,-. gs g‘;‘ EE E E E E E E E g E %E‘ E ReuaRKs.
@ @ B -4 £ 8
HIHHEEHE AHEIE IR TE
SIEEIS (RS (SR E1E| |Z(2)50E] |918]5 5l
g* @ &%| 9 © & | e @ | & |MF) B
1 ) s|a[sfs|7]8]o|n n|12|13 TR K 18 [19 [20 [s | 25 |8 24
Bq.| milles. Adlres. { Sg.| milles. Liinefar | milles. CENTRAL
No, 1, Bihar & Orisea} ... | ... | 45 s ) eon | wbes | wee o | ore | wne o | e |61 . oo | wsn | sas | s . ™ —cm
& Contral -
Provinces, v
Nol 6- canstﬂl P].'O' P e 82 99 e e T s s e Y wen 407 sen T ') 27 cns ans ss e
vincgs&ﬂen-
tral India,
Bena!" Benares city s e ase n 1 e | ane e | vmn 18622165I " Y Y e T TS 60* 78 " e 'B“Pl"emgnt“?
¥es & Environs. traversing.
Detach- -
ment. Joﬂhput (ol' “ns sen ™ ae ane Y vaw ast Y 869 ..o e ST sen wae ia 1T sen ey sae e
Marwhr) State,
. Rijputina. o
AlY | Districts St | coe | ooe | con [ one [ onn | ove [ oee | ono | aee | wvn [oee §one | vue | oo |BB¥|a8*| 0 L | . vso | *Post-pointing.
Survey| pur & Bah-
vll:al;?e roich - of
Detachy United Pro-
ment. vinoees.

98

FIOM TTVOIEIVEDOIOL 40 JIOVHISAY



: ‘Table D.- Average monthly out-turns, 1928-29, - ‘
All out-turns ave given for surveyors (excluding pupils and men under training) for @ month of 24 working days.
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All out-turns are given for surveyors (excluding pupils and men under iraining) for a month of 24 working days.

Table D.—Average monthly out-turns, 1928-29,
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- Table D.—Average monthly out-turns, 1928-29, .
All out-turns are given for surveyors (excluding pupils and men under training) for a month of 24 working days.
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Al out-turns are given for surveyors (excluding pupils and men under training) for & month of 2} working days. . |

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

Colonel 8. W. B8ackville Hamilton, »b.s.0.,, =.3., to
DIRECTOR:—{ 21-10-28,
Colonel R. H. Phillimore, b.s.0., %.%., from 22-10-28,

43. Summary.—The units administered by the Frontier Circle
were “A” and “E” Companies, Nos. 18, 22 and 23 Psrties, the
Settlement Survey Detachment and No. 6 Drawing Office.

As peither the Punjab nor the North-West Frontier Province
Government had any more revenue surveys to be done, the Settlement
Survey Detachment was disbanded on 5th February. This detachment
had been formed in June 1924 under Rai Sahib Maya Das Puri, and
‘had done valuable work in Attock and Peshawar Districts.

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

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

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

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

Dr. de Graaff Hunter, Director Geodetic Branch, visited Murree in
May, and several improvements in methods and computations for rapid
trisngulation were discussed with the Officer.Commanding “A” Company
and the Officer in Charge No. 18 Party.

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

46. The fleld work of units was as follows :—
“«A” Swrvey Company. Topography on scales of 1}-inches and
, 4-inches=1 mile and 1:13,333, in sheets 43 B, F, and G/2.

“E" Sumvey Company. Topography on §-inch = 1 mile scale
in sheet 35 I; on I-inch =— 1 mile scale in sheets 84 K
and 0. Triangulation in advance in sheeis 34 K, 35 1 and
40 N and O,

No. 18 {Air Survey) Party. Compilations completed of 4-inch
forest surveys of Chittsgong District, and compilations of
air surveys of tribal area of North-West Frontier Province
eontinued. ‘ ‘

No. 22 (Riverain) Party. Work for Punjab Government, inclu-
ding completion of demareation of boundary between Punjab
and United Provinces in Gurgaon District. Riverain surveys
aslong Jumna river, Rectangulation, levelling and special
irrigation surveys in sheets 44 B and F, and forest survey in
Changa Manga Reserve Forest.
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No. 28 Party. Rectangulation and levelling and special 4-inch
irrigation surveys for the Punjab Government, completion of
Haveli Project in 39/0, and commencement of Muzaffargarh
"Project in sheets 39 J and K and Abbasia Project in 39 L.

Settlement Survey Detachment. Cadastral surveys in Dera Ismail
Khan District along the Indus river sheets 38 and 39.

¢ A” Survey Company
. Officer commanding.—Major C. G. Lewis, 0.B.E., B.E. L

47. General.——The recess headquarters of the Company are at
Murres, and the field headquarters at Rawalpind:. . ;
* -The survey of Chitril in the N, W. F. Province was completed, and
‘that of the Kagan valley of Hazira district was commenced. As in the
previous year, fleld work was carried out during the summer as well as in
the cold weather, most of the country under survey being smow-bound
during the winter. - ' : " ’

During February Lt. L H. R. Wilson, R.E., carried out an experi-
mental stereo photographic survey in Almora district United Provinces,
with a Wild photo-theodolite, with a view to ascertaining the suitability
of this method for the cadastral survey of the cultivated areas of the
district. o : Lo i .

- 48. Personmel.—The average strength during the year was 2 class
I, 3 class 11, 7 Upper Subordinate and 34 Lower Subordinate officers,
with 3 soldier surveyors under training. o - -

The following officers were transferred from, the company; Lieuts.
Cadell and Wilson, during the field season, Mr. Muhammad Husain Khan,
K.8. (U. S. 8.) before the field season, and Mr. Nanak Chand Puri, R.S.
(Class II) at close of the field season. Mr. Afraz Gul Khan, k.8, C.H.
(Claes IT) joined Mr. P. C. Visser’s expedition to the Karakoram in April
1929. : _

Mr. A. A, Graham (Class II) and Mr. Sajawal Khan (U, §. S.) joined
the company at beginning of the field season, and Mr. P. A. Thomas
(Class II) and Mr. Muhammad Akbar (U. 8, S.) joined in March and
April 1929 respectively for work in Chitral, . .

-49. - Field work.—Mr. C. M. Aslam (Class I1) with Mr.. Sajawal
Khan (U. 8. 8.) and 12 surveyors, nine of whom were under training,
-gurveyed 655 square miles on the scale of 14-inches=1 mile in Hazira
“District and in tribal territory, N.W.F.P, (sheets 43 B and F). This
areas was steep and hilly and in some parts covered with thick forest.
The areas surveyed included the eastern slopes of the Black Mountain and
Nandihar tribal territory, where surveyors were only admitted ofter
-protracted negotiations with the tribal headmen. Great eredit is due
to Mr. C. M. Aslam and Mr. Sajawal Khan for their tact and persistence
in face of the general unfriendliness and suspicion ‘of the tribesmen,
.which continued till the work was completed at the end of July 1929.

Mr. Sajawal Khan (U. 8. 8.) with 5 surveyors under training,
surveyed 23 sq. miles in November and December 1928 on . the scale of
.1:13,333, in the Rawalpindi district of the Punjab (sheet 48 G/2), as an
-extension to the Rawalpindi Guide Map, for publication on the scale
of 3-inches=1 mile. Mr. Lasltan Khan, ¢.B.,, 1D.8.M.(U, S. 8.) with
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Mr. Quadir Dad (U. 8. 8.) and one surveyor, surveyed 27 sq. miles':di
the scale of 4-inches = 1 mile in the Murree Igrills, (shee{ 43 F/8),qeomple:t‘i:;fgl
the survey for the Murree Hills guide map, scale 3-inches =1 mile, = -
Surveys and ftriangulation carried out in the Dir Swat and Chitral

agency and in Waziristan, N.W.F.P. are reported .in the supplement
to this general report. ' IR

-+ 50.  Areas surveyed.—Areas surveyed include, 655 square miles
of original survey on the scale of 1}-inches=1 mile in Hazara district
and tribal territory, N.W.F.P.
.. 28 square miles of re-survey on the scale of 1:13,833, near
Rawalpindi, Punjab. ' )
. - 27 square miles of re-survey on the scale of 4-inches=1 mile in
the Murree Hills, Punjab and N.W.F.P. S

' 51. Recess duties.—Fair mapping was carried on throughout the
year, both at field and recess headquarters, and was organized in two
sections with a nucleus of 5 draftsmen permanently employed at head-
quarters. During the cold weather Li. D.McK. Burn, R.E. (Class I)
and Mr. N. C. Puri, r.s. (Class II) were in charge of the two drawing
sections, assisted by Messrs. D. R. Vohra, Laltan. Khan and Chiragh
Shah (U. 8. 8.). During the hot weather the drawing sections were in
the charge of Mr. A. A. Graham (Class II) and Mr. C. M. Aslam (Class IT)
with Messrs. D. R. Vohra and Sajawal Khan (U, 8. 8.) as assistants,

In addition to current 1}-inch mapping, the Rawalpindi Guide Maps
were submitted during the year, for publication on the seale of 3-inches =
1 mile. : E

Compulation of current triangulation and the adjustment of old
triangulation was earried out throughout the year by Mr. D. M. Das
(U. 8. 8.) assisted by four computers.

“«E” Survey Company

o : Officer commanding.—Major E. Q. Wheeler, M.c., B.E. ' L

52, General.—The field and recess headquarters were at Quet
(Baluchistan). : - S : ‘ : _
© Owing to climatic conditions in the area under survey and to the
necessity of mearly all movement being by road, approximately half
the company took the field at a time, the other half continuing fair
mapping st headquarters. Surveys were extended southward on the
Baluchistin plateau, astride the new road from Quetta to Xardchi. - The
modern survey of sheete 34 K and O is now completed, and that of
35 I commenced. 9,258 sq. miles were triangulated in advance for
subsequent seasons. : ; . .o
53. Average strength during the field season was 2 Clase I,
5 Class II (1 on probation), 8 Upper Subordinate (2 on probation),
and 40 Lower Subordinate officers. There is also a Reproduction Section
with a strength of about 13 men. e
Persomnel—Lt. 1. H. R. Wilson, R.E.,, joined the company in April
1929. Mr. A. M. Talati (Class II) was transferred from the company
in December 1928, and his place was taken by Mr. Moquimuddin Ansari
(Class II). 6 soldier surveyors joined the unit for instruction, of whom
"9 were reverted to their regiments. 2 Upper Subordinate officers, Mr.

- s . L
i 4 . aa . - e -
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Mubammad Husain Khan and Mr. Iltifat Husain, and 6 surveyors were
transferred to the compauy during the year, while one Class I officer,
8 Upper Subordinates and 8 surveyors and soldier surveyors were
traneferred to other units.

54. Field work was organized as follows :—

Winter— -

Camp (1).—Mr. A. J. A Drake, p.c.M. (Class IT) assisted by st class
surveyor Asghar Ali, with 3 surveyors, 1 pupil and 5 soldier surveyors,
surveyed 520 square miles on the 1-inch = 1 mile scale in sheet 84 K.

' Camp (2).—Mr. Khushal Khan (U. S. S.) with 6 soldier surveyors,
surveyed 1,054 square miles on the §-inch — 1 mile seale in sheet 85 I.

Inter-class surveyor Nur Ahmad, assisted for part of the season
by 2 soldier surveyors, surveyed 260 square miles on the l-inch = 1
mile scale in sheet 34 O, : o

Instructional camp.—Mr. Drake assisted by 1st class surveyor
Asghar Ali, slso gave six weeks instruction to one pupil surveyor and 5
goldiers before the latter were sent to their regular work in sheet 84 K.

Sumnier— T

Camp (3).—Mr. M. Ansari, B.A., (Class I1) assisted by Mr, J. C, Berry,
(Class II) and 1st class surveyor Thakur Singh, c.B., with’one class I officer,
one Upper Subordinate officer and 16 surveyors and soldier surveyors,
surveyed 1,660 square miles on the 1-iuch = 1 mile scale in sheet 34 K.

T'riangulation and lraversing.—Messrs, Hurley and Ganapathy
(Class IT) and lst class surveyor Muhammad Akbar (now U. 8. 8.) tfrian-
gulated 7,809 square miles in sheets 40 N and O for survey in subsequent
seasons on the }-inch=1 mile scale. Mr. Khushal Khan (U. 8. 8.) in
addition to being in charge of camp (2), triangulated 1,054 square miles in
sheet 35 I for survey on the §-inch=1 mile scale, and Mr. Abdul Rashid
Khan (U. S. 8.) reconnoitred 1,045 square miles in sheet 34 L for survey
on the I-inch=1 mile scale. The latier officer was only able to observe
i’;20 miles of this triangulation during the year under report, owing to

aze, ,

53. Areas surveyed.—Original survey of 2,340 square miles on
the 1-inch =1 mile scale, and of 1,054 square miles oni the j-inch=1 mile
scate; a total area of 3,394 square miles on both scales. = All this work
lay in} Kalit state and Chagai district, in Baluchistan. The triangulation
lay in Kaldt state, and in Jodhpur and Jaisalmer states of the Rajputana
Agency (sheets 40 N & O). :

56. Recess duties.—Fair drawing was carried out throughout
the year, owing to only half the company taking the field at a time, vide
para. 52 sbove. Drawing sections were under the charge of Mesars.
Talati, Drake and Aneari (Class II), assisted by Messrs. J. C. Berry and
C. T. Hurley (Class II) and Messrs. Muhammad Husain Khan and Khushal
Eban (U. 8. 8.). The Computing section was under the charge of
Mr. M. M. Ganapathy, B.a., (Class II).

Owing to the field season having continued until the middle of June,
1929, the mapping of all feld work was not completed by the end of the
;}]ﬂ:{ lys?‘:(;- 1928-29. It will however be completed before the end of

ar .

67. Special drawing and reproduction section.~This section,
first under the orders of vandyke operator Attar Singh and later of
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Mr. Sadiq Ali (Assistant 2nd Division P. L. 0.), worked full time through
out the year, almost entirely on payment jobs. These jobe included the
reproduction of a large number of musgvis for No. 24 (Lloyd Barrage
Rectangulation) Party, as well as numerous jobs for the military autho-
rities in Quetta. ‘

~ 58. Military training.—At the end of June, Msjor Norman
of No. 18 (Air Survey) Party brought Mr. Mohd. Hasan, k.., and two
surveyors to Quetta, to instruct “E” Company in air survey work, and in
rapid methods of trisngulation. Major Norman remsined in Quetta till
the first week of August, and the others until after Western Command
mancuvres (October 1929),

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

At the same time, “ E” Company personnel were trained in the latest
methods of air survey, and a map of the Western Command manceuvre
area 1929, was produced from air photographs taken by the R. A. F.

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

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

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

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

No. 18 (Air Survey) Party
Officer in charge.—Major W, J. Norman, M.C., R.E.

59. General.—The primary duty of the party is to frain survey
personnel in the compilation of small-scale topographical maps from air
photographs, and to maintain close co-operation with the Royal Air Force
who do the photography.

The party headquarters are at Murree with “ A" Survey Company,
and fleld headquarters at Peshdwar where H. Q. No. 1 (Indian) Group
R. A. F. is located.

Efiorts have been made to simplify and standardize the procedure
of air survey, using the methods laid down in professional paper No. 8
of the War Office Air Survey Committee. :

During the year Major Norman has written a pamphlet, entitled
“ Notes on Air Survey in India”, which is intended to give officers of the
Survey of India a general idea of the theory and practice of air survey.
This will be published as a professional paper. ‘
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A detachment of the party .was attached to “ E ” Survey Company
during the summer. : . o

680. Personnel.—Mr. P. A. Thomas (Class II) was under training in
the party for 6 months and was transferred to “A”. Survey Company in
Avril. R
d The average number of surveyors with the party was about 8;
mostly under training in air survey. .

- Mr. Ghulam Hasan (U. 8. 8.) and K. 8. Muhammad Hasan (U. 8. 8.
now Class II) have been with the party during the whole year. )

Mr. N. C. Naug (U. S. 8. Probationer) has also been under iraining.

There is also a reproduction section with a strength of about 6 men.

61. Areas surveyed.-—During the survey year October 1928
to September 1929 the Royal Air Force supplied air phofographs cover-
ing 10 square miles in Peshidwar district, No. 18 Party turned out
compilation of 1,544 square miles on the 4-inches = 1 mile scale for
Chittagong Forest Surveys in Bengal. -

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

The methods used have already been referred to in the two previous
general reports. A full and detailed report is included in the technical
supplement to this report. :

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

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

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

65. Photographic training of R. A, F,—All vertical photo-
graphs taken by the R. A. F. at Kohat, Peshiwar and Risalpur for
training purposes have been sent to No. 18 Party for eriticism. Thess
photos have been examined for—

(®) Correct course
(b) Constant height
(¢) Tilt (i) Fore and aft
(#2) Lateral
_ (d) Exposure interval
and the eriticisms have been communicated to the pilots. N

86. Work with “E” Survey Company.-—A nt un
K. 8. Muhammad Hasan (Class IT) Wa{ attachI;d tz “ug? %ﬁ:&? g:;::f:;
during recess and the personnel of “E” Survey Company was trained
in air survey. A combined exercise was undertaken with the R. A. F.
and the resulting map was used on Westorn Command mancenvres.

Major Norman also spent six weeks with “E” .
‘during this period. s w C""_JP'“!Y at.ngﬁt?.
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67. Film camera.—The new F (8) sutomatic film camera has
been used during the year and has proved satisfactory.

It has been found that films deteriorate very rapidly in the hot
climate and special srrangements are being made to bring out and to
store the films in eold storage plant.

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

'The section attended Nortbern Command manceuvres in November
and printed off “situation maps” each night for issue the following
morning.

No, 22 (Riverain) Party

. , My, Dhan{ Ram -Vermn., R.8,, upto 21-12-28,
Officer in "‘“"""{ » As M. Talati, 1.C.E., from 22.12-28,

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

(). Traversing the riverain area along the Jumna river, and
laying down base-lines in sheets 53 C, F, G, H and 64 E
and plotting and compiling settlement musivis required
for cadasiral surveys by the Settlement Department.

(#4). Demarcation of a part of the boundary between the Punjah
and the United Provinces in sheet 53 H. This is to be
a fixed permanent boundary in place of the changing
main channel of the Jumna river.

(iit). Inspecting and refixing missing stones of base-lines on the
Jhelum river in Jhelum district ixed in 1912-13-14 and
1925-26 in sheets 43 D, G and H for the Pumjab
Government.
(iv). Rectangulation, levelling and 4-inch survey of a strip
. falling between the Sutlej Valiey and the Upper and
T ‘ Lower Bari Dodb canal projects in sheets 39 N, 44 ‘B,
: E, F and I for the Irrigation Department.

(v). Survey of Chinga Minga Reserved Forest on scale 4-inches
= 1 mile, with one fooi contouring in Lahore district,
sheets 44 E and I for the Conservator of Forests, Western
Circle.

: The hendqua.rters of the party remained at Lahore till the 8th May
1929 and then moved to Solon (Simla Hills).

' Thisseason’s work has brought to 4 close the programme of Riverain
surveys which was first commenced by No. 18 Party in 1908. An account
‘of thls survey-is now under preparation.

" 7M0. Personnel.—The average field strength of the party was
one class II officer, 3 Upper Subordinate officers and 59 Lower
Subordinates.

During the year Mr. Bakhshi Harnom Singh (U.S.8.) was frans-
ferred from the party, 4 surveyors and 3 traversers were transferred to
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other parties and 16 purely temporary traversers, draftemen, levellers and
computers were discharged. :

71, Field work was organized as follows:—

Camp (I)—Mr. Mubammad Najamuddin, B.A., (Class II) with 8
surveyors, 10 traversers, and 2 levellers carried out surveys (), (b), (@)
and (e) below.

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

Camp (2)—Mr. Bakhshi Hurnam Singh (U. 8. 8.) til 81-1-29,
ond Mr. Laibir Singh (U. 8. 8.) from 1-2-29, with 9 treversers carried out
- surveys (c) below. 92 Base-lines on right bank of Jhelum river
in Jhelum district were inspected for the local authorities. 69 stones
were found uprooted by villagers or destroyed by erosion of the river,
out of 274 stones laid in 1912—14, while all stones laid in 1925-26 were
found. The miesing stones were refixed except for three base-lines where
the river cuts through hills.

72. Areas surveyed.—-(a) 524'4 square miles of original survey
were completed on scale 4-inches == 1 mile, in Multdn, Montgomery
and Lahore districts in sheets 39N, 44B, E, F and I (extending the
northern limit of the Sutlej Valley Canals area to meet the Upper and
Lower Bari Doéb Canals areas).

() 20-0 squaremiles of origina] survey were completed on scale
4-inches — 1 mile, for the Changa Manga Reserved Forest Survey in
Lahore district in sheets 44 E and I. '

(¢) 887 square miles of main and minor traverses along the Jumna
river in Karpil, Rohtak, Gurgaon, Sabaranpur, Muzaffarnagar, Meerut,
Bulandshahr and Aligarh districts for fixing base-lines for future settle-
ment surveys.

(d) 111'8 square miles of the Sutlej Valley Survey were rectangu-
lated into 25-acre rectangles previous to being surveyed.

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

78. Computing and plotting Section.—Mr. Badlu Ram (U. 8. 8.)
with 14 computers and 6 draftsmen at field headquarters computed the
traversing pari passu with the field work, and prepared plots on 4-inch
==1 mile scale of all traverse stations and base-lines; riverain mauzu
boundaries were reduced from existing large-scale settlement musavis
and transferred to these plots. ‘

74. Recess duties. —Mr. Muhammad Najamuddin with 14 Lower
Subordinates, assisted by Mr, Lalbir Singh, carried out all fair mapping
necessary.

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

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

All professional records of the riverain survey were properly com-
pleted, and sent to Frontier Cirele Office for safe custody.
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No. 23 (Rectangulation) Party
Officer in charge.—Mr. H. B. Simona.

75., General,—The party was employed by the Punjab Govern- -
ment on completing the survey programme of the Haveli Irrigation
Project, and commenced the survey and rectangulation of o new area
for.the Muzaffargarh District Indus Canals. In addition, a small exten-
sion to the Sutlej valley project in the Bahawalpur state known as the
Abbasia Canal was rectangulated and levelled to 25 acres after the usual
traversing had been completed. Early in September 1928 two camps
were sent out to the field for the purpose of starting the traverse of the
Muzaffargarh Distriet Indus Canal area and to subdivide to 25 acres a
small area of the Haveli project previously rectangulated to 100 acres.

The party headquarters moved from Solon to Multdn on the 8th
October 1928 and returned to recess on 26th April 1929.

76. Personnel.—A considerable addition was made to the personnel
of the party. The tield strength comprised one Class I Officer, 8 Class 11
Officers, 4 Upper Subordinate Officers and 108 Lower Subordinates and
were distributed as follows:—

Mr. F. W, Smith (Class II) assisted by Mr. Syed Imamat Husain
Naqvi, U. S. 8., Probationer with 30 traversers and 8 com-
puters completed (i) the traversing and embedding of the

- corner stones of the main 2,400-acre rectangles of the whole

area covered by the Muzaffargarh District Indus Canal Surveys,

(43) the subdividing to 25 acres of all exterior lines from the

extreme south of the area to roughly 30° 15’; north of this

it was only possible to embed, in addition to the corner

stones of the main 2,400-acre blocks, the first 100-acre stone

) to the east, and (i%1) the subdivision of inierior lines to 25
acres,

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

Mr. Duni Chand Puri (Class IT) assisted by Mr. Sheikh Allaudin,

+ (U. 8. 8. Probationer) with 27 surveyors and rectangulators
(%) subdivided to 25 acres all crown waste-lands with stones-
and with pegs the remaining area of the Haveli Project south
of 32° 25’ and east of the River Chenab, (ii) reduced all
village boundaries from village musivie falling in the new
Muzaffargarh District Indus Canal Area, (4¢i) subdivided to
25 acres a portion of the new area.

Mr. Muhammad Husain Khan &.s. (U. 8. 8.) with 7 traversers,
levellers and rectangulators and 2 computers traversed,
rectangulated and levelled the whole of the extension of the
Sutlej Valley Project known as the Abbasia Canal Area in the
Bahawalpur State.

Mr. Abdul Ghani Qureshi (U. 8. 8.) with 4 surveyors completed
the 4-inch survey in connection with the Haveli Project.
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Two draftemen were occupied at field' headquarters in completing
the 4-inch planetables adjoining the Sind-Sagar Ares from
the 6-inch surveys done by the Irrigation Department.

77. Areas surveyed.—The areas for various projecis® are as
follows ;— : g
Haveli Project— . . ,
Rectangulated and levelled to 25 acres 1,400 square miles.
Original ¢-inch=1 mile survey - 172, "

Revision 4-inch =1 mile survey 63 .
Muzaffargarh District Indus Canal Area—

Traversed ... ... 1,308 linear miles,

Exterior stones embedde .. 1,650 square

Rectangulated to 25 acres - 900 ., »

Lovelled to 25 acres ... 180 .
Abbasia Canal drea—

Traversed ... . 81 linear miles.

Rectangulated fo 25 acres and levelled 155 square ;,
The totals for the three projects are— S

Traversing ... . 1,389 linear miles.
Rectangulation to 25 acres w. 2,445 square ,,
Planetabling 4-inch=1 mile 235 ,, ”
Levelling to 25 acres ... . L78 , ”

The country dealt with, comprises cultivated plains watered by inun-
dution canals, and desert country with serub jungle; & thickly wooded
aren geeurs at the junction of the Indus and Panjnad and along the Indus
river, necessilating very heavy line-clearing. This delayed the work
considerably and prevented the completion of the original programme.

78. Traversing.—The traverse covered the whole Muzaffargarh
District Indus Canal Area and was controlled by conneciions to the
Great Indus series and siones of the old Sind-Sagar Rectangulation, the
connection with the Iatter being exceedingly good. o

79. Rectangulation.—The position of the corners of the main
2,400-acre rectongles of the Muzaftargarh District Indus Canal Area was
computed, as in the past, from the nearest traverse stations.and marked
by stones. . In the northern portion of the new work where the stones of
the exterior lines could not all be embedded, the first 100-acre stone to
the east was also fixed by the traversers to enablw the alignment to be
carried out next field seasons without the usual bearing and distance.
These 2,400-acre rectangles will be further subdivided to 25-acre blocks.

The Haveli area which had previously been subdivided to 100 acres
was now further subdivided to 25 acres, the corners of the 25 acres being
murked by stones in the crown waste-lands and by pegs over the remain-
ing area. - , : -

80. Spectal f-inch surveys.—The five sheets remaining in 39 N/8,
O/1 and 5 were completed. In addition 6 sheets were revised and 7
surveyed for the first time in 39 0’2 and 3.

81. Levelling.—Tertiary levelling was carried out over the whole
of the remaining area of the Haveli Project rectangulated to 25 acres

south of 32° 25', and over a portion in the extreme south of the Muzaffar-
garh District Indus Canal Project.
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82, Reocess duties.—Mr. Jiya Lal Sahgal (Class 1I) with 11
computers and levellers were employed in computing the heights and
preparing spot-height charis of the whole ares levelled. Mr, D. C. Puri
{Class II) with 9 draftsmen and surveyors completed the planetables of
the whole Haveli Project, while the officer in charge, assisted by Mr.
Abdul Ghani Qureshi (U. S, S.) and 14 surveyors, completed and fair
drew the contour charts.

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

Settlement Survey Detachment
Officer in charge,—Rai Sahib Maya Das Pari,

83. General.—The detachment continued traversing for settle-
-ment purposes along 74 miles of the Indus river in the Dera Ismail Khan
district in deyree sheets 38P, 391, 38L, and 39M; field headquarters
were at Campbellpore. On the 6th November orders were received from
the North-West Frontier Government that the settlement of Dera Iamial
Khin district had been postponed for five years and that no survey was
now required. By that time field work in nearly 68 riverain villages had
almost been completed, while in four pakka-hilly villages it had been
partly done. At the request of the Deputy Commissioner, Dera Ismail
Khan, these 68 riverain villages were completed, while the four hilly
villages were left uncompleted.

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

(1). Mr. Daulat Ram Vohra, (U. 8. 8.) held charge of camp No. 1
with 11 traversers,

(2). Mr. Dalip Singh Gandbi (U. 8. 8.) held charge of camp
No. 2 with 10 traversers,

(3). Babu Joti Sarup first class computer beld charge of the
computation section with nine computers.

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

Men witbdrawn from field during November 1928 ussisted generally
in computations and plotting ut field headqusrters Campbellpore. They
were, however, gradually transferred to other units during November,
December, and January excepting 11 purely temporary hunds who were
discharged ; and the detachment closed its work on the 4th February
1929,

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

88. Traversing—The riverain work was conneeted to 87 base-lines
laid out sume years ago by No. 22 Party and to 4 G.T. stations. 4,398
stations were laid out in 68 villages and 1,218 linear miles of traverse run
through 200 equare miles.
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8%. Plotting and compilation of riverain boundaries.—Plotted
and boundary compiled musgvis (settlement mapping sheets) in the kacka
srea (area under water action) on the scale 24-inches — 1 mile, were
prepared and supplied to the Deputy Commissioner, Dera Ismail Khan
for the detail survey. Besides these all the work done during the year
was plotted on the riverain sheets on the scale 4-inches' — 1 mile, and
their traces supphied. . ' -

88. Computations.—The co-ordinates of all the points laid out
during the season in 68 riverain villages, were computed.
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L4.-Col. L. C. Thuillier, La., to 18-10-28.
DIREC’I'OR:——{ n w» B Foster, LA., from 14-10-28 to 31.10-28, .
» n 5. W. Sackville Hamilton, D.8.0., R.E., from 1-11-28,

89, Summary.—The units administered by the Central Circle
were Nos. 1, 5, and 24 Parties, Benares and Bhopil Survey Detachments,
Air Survey Traverse Detachment, and No. 83 Drawing Office.

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

The Officer in charge, No. 5 Pariy, 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,

A detachment was formed under the executive charge of Mr. Ram
Narayan Hastir, (U. 8. 8.), during November 1928, to execute traversing
for control of air surveys in the distriets of Sitapur, Bahraich and Fyzabad,
and the work is in progress. Correspondence and accounts for the
detachment were done by the Circle Office.

90, Training.—Two Class Il Officers completed training im Nos.
1 and 5 Parties and were confirmed in their appointments with effect from
16th November 1928, and two probationers were transferred from the
Geodetic Branch in October 1928. A probationer in the Upper Sub-
ordinate Service was also transferred from the Frontier Circlein May 1929,
Eleven pupil surveyors, 2 pupil draftsmen, and two pupil computers com-
menced their training in field and recess work in Nos. 1 and 5 Parties,
Benares Detachment, and No. 3 Drawing Office. Two of the pupil
surveyors were discharged as unlikely to become efficient, and two soldier
_surveyors have been retained in the Survey of India to undergo a second
period of extra training. '

9. - The field work of parties and detachments was as follows ;—
No. 1 Party.—Topography on 1-inch =1 mile scale in sheets 64 M
and 72 D. Triangulation in advance. . _

No. § Party.—Topography on l-inch =1 mile scale in sheets 64 B
and 64 C. Triangulation in advance.

No. 24 Party.—Traversing and demarcation of rectangles for the
Bombay Government in the area commanded by the Lloyd
Barrage Project in Sind.

Benares Detachment.—Special city-surveys in Benares on the 16-
and 64-inches=1mile scales in sheets 63 K and O and a
special survey on the 16-inches =1 mile scale in sheet 45 B in
Jodhpur State.

Bhopal Detachment.—Settlement surveys on the 16-inches = 1 mile
scale in Bhopal State. Triangulation for Forest Surveys in
advance.

Air Survey Traverse Detachment.—~Traversing for control of air
surveys on 16-inches=1 mile scale in Sitdpur and Bahraich

‘Districte. - - ) :
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No. 1 Party
Lt.-Colovel R. Foster, 1.4,, to 22.8-29,
Officer in charge.—1 Mr, J. C. C. Leats, from 23.3-29 to 8-5-29.
Captain G. H, Qemaston, ¥.C., R.B., from 9-3-1929.

92, General.—The party continued surveys on the 1-inch =1 mile
geale in Bihar and Orissa and the Central Provinces, in sheets 64 M and
72 D. The field head-quarters of the party were at Daltonganj.

Personnel.—The field strength of the party, excluding the Officer in
charge, was 8 Class II officers, 1 Class II probationer, 13 surveyors, 2
computers and 5 pupil surveyors under training. .

93. Areas surveyed.—2,279 square miles of 1-inch re-suxvey
in sheets 64 M and 72 D in Gaya, Palamau, Shahabad and Hazaribagh
districts, and in Surguji State were completed. This ares includes 3
square miles of protected forests in the Palamau district.

1,362 square miles were triangulated in sheet 64 M in the Mirzipur
district and in Surgujd State; a triangulated area of 273 square miles
in sheet 64 M/10 was surveyed. '

94. Field work was organized as follows:—

Camp (1). Mr. F. B. Kitchen (Class II), Mr. D. N. Vasudeva, B.A.
(Class II probationer), and G surveyore (increased to 7 in December),
surveyed 1,355 square miles on the 1l-inch—=1 mile scale in sheets 72
D/2, 8, 4,6, 2and 7in (aya, Palamau, Shababad and Hazaribigh distriets.
‘The training of 5 pupil surveyors was undertaken by this camp.

A part of the aresa, usually inundated from October to January, con-
gisted of heavily culiivated flat counéry with innumerable bunds; the re-
wainder, of heavily-wooded 6w hills interspersed with cultivation.

Cump (2). Mr. H. T. Hughes (Class II), with 7 surveyors, (re-
duced to 6 in December), surveyed 924 square miles on the 1-inch—1 mile
geale in sheets 64 M/9, 10 and parts of 64 M/18 and 14 in Palamau district
and in the Surguja State. _

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

Malaria was prevalent in this ares asd added to the difficuliy of
survey. Nearly every surveyor of this camp was at one time or another
laid up with it. The forests were infested with wild animals, including
tiger, beur, leopard, bison and various kinds of deer.

Camp (3). Mr.M.N.A. Hashmie, 8.4, (Class I1), with one computer
as recorder, trisngulated 1,362 square miles in sheets 64 M/1, 2, 5, 6 and
10 in Mirzapur district and Surguja State.

Thickly-forested high hills, with oceasional flat tops locally known
a8 pats, covered the area. Villages were scarce, and means of communica-
tion difficult, paths often having to be cleared for marching.

95. Recess duties.—Fair mapping was divided into two sections
under Messrs. F. B. Kitchen and H. T. Hughes. The mapping of all
field work with which was incorporated reductions to 1}-inch, from 2-inch
sheets 64 M/13 S and 64 M/14 N and S, was completed during the year,

Mr. M. N. A. Hashmie, aided by one computer, completed the com-
putations of the triangulation. ' '
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No. § Party

(fficer in charge.—Major L. H. Jackson, LA.

96. General —This party continued surveys on the 1-inch=1 mile
scale in the Central Provinces in sheets 64 B and 64 C. The field head-
quarters were again at Nagpur in order to keep in touch with the Settle-
ment Commissioner, Ceniral Provinces, the Officer in Charge of the party
being also Assistant Director of Surveys, Central Provinces.

Personnel.—The field strength, apart from the O.C., was 2 Class II
(one on probation), 3 U.S.8. officers, 21 surveyors and 3 computers,

97. Areas surveyed.—3,028 square miles of 1-inch survey (2,142
square miles original and the remainder supplementary) in sheets 64 B
and 64 C, 4,847 square miles of triangulation in sheets 64 F and 64 J, and
48'9 linear miles of troversing in sheet 64 J. The triangulation was
connected with the Jubbulpore Meridional and Bilaspur Meridional Series
and the traverse with the triangulation carried out by the party.

98. Field work was organized as follows:—

Camp (1).—Head-quarters Baihar and later Bichhia—Mr. Shadi Lal
Dube, assisted by surveyor Hakdad Khan, with 21 surveyors (including
a Class II officer and 2 surveyors under training), completed 2,142 square
miles of original and 836 square miles of supplementary survey in the
Bilaghat, Drug and Mandla districts, and in the C. P. Feudatory States.
The country was, for the most part, sparsely inhabited and lucking in
communications and consisted chiefly of heavily wooded hills necessitating
much plane-table traversing. A small portion of the srea falling in
Mandla district was open and undulating with very fair communieations.
Up to the end of January, the work was much delayed by the prevalence
of malaria, and during March and April by lack of water.

Camp (2).—Mr. N. D. Joshi triangulated 1,928 square miles and
traversed 268 linear miles in sheet 64 J in Bilaspur district and in the
C. P. Feudatory States. The country consisted chiefly of undulating
plaine with detached hill-ranges, except in the north-east corner, which
is very hilly. About balf the area is densely wooded and communieations
are fair, -

Camyp (3)—Mr. J. R. Chibbar triangulated 1,821 square miles and
traversed 221 linear iles in sheet 64 J in Bilaspur district and in the
C.P. Feudatory States. The couniry is hilly, densely wooded, and con-
tains very few villages. Communications are bad.

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

. 99. Recess duties.——Fair mapping was divided into two sections
under Messrs J. H. Johnson and Shadi Lal Dube. The mapping of all
field work was completed during the year. Messrs. N, D, Joshi,
J. R. Chibbar, and M. D. Nangia were responsible for the computation
of their trinngulation and traversing. | -
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No. 24 Party (8ind Rectangulation)
Officer in charge.—Lieut.-Col. A. H. Gwym, L.A.

100. General.—The work consists of laying ouf 820-acre and
64-acre rectangles in the British and Khairpur State areas respectively.
Field head-quarters opened at Hyderabad (Sind) on 25th October 1928,
and closed on 27th April 1929; the office then moved to Karichi for
recess. .
. Personnel.—~The field strength, apart from the O.C., was 3 class
II officers, and 1 U. 8. S. officer, with 16 traversers, 30 rectangulators,
and 6 levellers.

101, Areas surveyed.—4,088 square miles of traversing and
demarcation of corners of main rectangles (of 4 square miles) for subdivi-
sion in 1929-30 to 320 and 64 acres, completing the traversing programme
of the party; 8,244 square miles of 320-acre rectangles; and 5,100 square
miles of tertiary levelling. :

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

102. Field work was organized as follows:—

Camp (1).—Mr. O. N. Pushong (Class II), with 10 traversers, carried
out the traverse and corner-laying operations in the British area, 2,800
square miles.

Camp (1-4).—Mr. T. M. C. Alexander (Class II), with 6 traversers,
carried out similar operations in the Khairpur State, 1,288 square miles.

Camp (2).—Mr. 3, R. Gupta, B.A. (Class II), with 15 rectangulators,
subdivided 1,616 square miles into 820-acre rectangles.

Camp (3).—Mr. Amrit Ram (U.8.8.), with 15 rectangulators, subdivi-
ded 1,628 square miles into 820-acre rectangles.

No. 6 Levelling Detachment.—Mr. Abdu! Karim, B.a. (Class II)
levelled 196 linear miles of tie-lines,

~ Nos. 7, 8 and 9 Levelling Detachments under Lower Subordinate

officors levelled a network of lines covering 5,100 square miles.

103. Recess duties.—Mr. O. N. Pushong with 2 men completed
the traverse computations for the past field season; Mr. S. R. Gupta
prepared musavi originals for reproduction for the Chief Engineer, Lioyd
Barrage and Canals Construction; and Mr, Abdul Karim completed the

levelling computations. The miscellaneous index mapping was directly
under the Officer in charge.

Benares Detachment

Mr. L. Williame, 8.B.%., t0 24-10.38,
Officers in charge.—{Mnior C. H. Tresham, from 25-10-28 to 8-5.29.
Mr. J. C. C. Lears, from 4-5.20,

104. General.—This detachment, with its name changed from the
1st October 1928 from Rajputina to Benar,es Detachment, unde%took special
city surveys in Benares on 16-inch and 64-inches = 1 mile scales in sheets
63 K and O and a special survey on the 16-inches = 1mile scale in sheet 45
B inJodhpurState. The field head-quarters were at Benares Cantonment,
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Personnel.—The field strength, excluding the Officer in charge, was
oune Class II officer, 2 U, 8, 8. officers, 34 surveyors, 2 draftsmen, 2 com-
puters and 3 traversers. A pupil surveyor and a traverser were dis-
charged during the field season as unsuitable.

105. Areas Surveyed.—369 acres of 16-inch original survey in
sheet 45 B in Jodhpur State.
1,862 acres of 16-inch and 2,165 acres of 64-inch original city survey
in Benares.
335. supplementary traverse stations laid down for 64-inch, and
}5377 traverse stations re-laid for 16-inch and 64-inch survey in Benares
ity. : :
The framework for the 6-inch survey of the Benares Guide map
comprising a traverse of 78 linear miles with 429 stations was laid down.

106. Field work was organized as follows:—

Camp (I)-——Mr. H. H. P. Butterfield (Class II), with 17 surveyors
(increased to 20 in March); surveyed 1,164 acres on the 16-inch, and 1,097
acres on the 64-inches=1 mile scale in Benares City. The 64-inch area
covering for the most part the heart of the city was very congested and
difficult to survey. .

. Comp (2)-—Mr. J. M. Mukerjee (U. S. 8.), with 19 surveyors
(decreased to 16 in March), smrveyed (93 acres on the 18-inch, and
1,068 ncres on the 64-inches=1 mile scale in Benares City.

*  Comp (3)—Mr. D. 8. Gandhi (U. 8. 8.) with 2 computers and
8 traversers laid down 429 traverse stations for the 6-inch survey of the
Benares Guide Map, 335 supplementary traverse stations for the G4-inch
survey of Benares City, and relaid 1,377 traverse stations in the area of
Benares covered by the 16-and 64-inch surveys. :

Surveyor Tula Ram, whose work was situated at a great distance
from the main area of the detachment, surveyed 3G9 acres on the 16-
inches=1 mile scale in sheet 45 B. Contours were shown at intervals of
two feet.

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

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

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

108. General.—The detachment continued work on mapping on
the 16-inches =1 mile scale and on the preparation of mujhmilis on the
1-inch =1 mile scale in sheets 54 L and 55 E.

Triangulation and boundary traverse for the survey on the 2-inches
=1 mile scale of all forest blocks in the state covering approximately
1,400 square wiles were undertaken in advance. The detail survey of
this area and a survey of Bhopil City of approximately 800 acres on
64-inches=1 mile scale are to be commenced next field season.

By arrangement with the Revenue Member, the detachment was
inspected by the Director, Central Circle, once during the field season.
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Air Survey Traverse Detachment
Officer in ¢harge,—Mr. Ram Narayan Hastir,

109. (General.—This detachment was formed in November 1928
for the air survey by the Indian Air Survey and Transport Limited for
16-inch settlement surveys in the Sitipur, Bahraich and Fyzabad distriets
in the United Provinces in sheets 62 H, 63 A, E, F, [, J and N. The
field head-quarters were at Sitapur.

Personnel.—The field ltrength apart from the Officer in charge,
was 1 U. 8. 8. Officer, 16 traversers and 7 computers and one draftsman.

Outturn.—38,796 linear miles of traversing in sheete 62 H, 63 A, E,
and I in the Siti.pur and Bahraich districts were completed.

110. Field work was organized as follows:—
Camp (1)—Head-quarters Sitapur. Mr. R. N, Hastir, with

8 traversers, completed 1,798 linear miles of traversing in the Sitapur
district.

‘Camp (2).—Head-quarters Babraich. Mr. Jagan Nath, with 8
traversers, completed 1,998 linear miles of traversing in the Sltapur and
Bahraich districts.

The country consists partly of open cultivation interspersed with
numerous villages and mango groves, and partly of broken ground
covered with high grass, scrub and sand-hllls along the banks of the
Gumti, Gogra and Sarnyan rivers.

111. Recess duties.—Cotwnputations under Messrs. Hasfir and
Jagan Nath were completed during the year; snd photographs of the
remainder of the area to be completed next season were examined and

docketed.
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kt.-ColRL SG. %mtgwait, 14, up to 23-13-28. fom 24.10.98

. jor R. 8, Wauchope, 0.B.E, LA, ciatin 24. t

DIRECTOR.—‘ PRI P LAy (offciating from °
Colonel C, M. Btowpe, C.%.0,, D.8,0.. B.E,, from 15-11.28.

. 112, Summary.—The units administered by the Southern Circle

were Nos. 6, 7 and 8 Parties and No. 4 Drawing Office.

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

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

118, The field work of parties, of which the outturn on the
normal l-inch=1 mile scale was 14,008 squars milea covering 53 sheets,
was as follows:— : : -

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

No. 7 Party.—Topography on the scale of L-inch=1 mile in sheets

' 48N, 48 0and 57 B.C. 16-inches=1 mile surveys of estates

in sheet 48 O.

No. 8 Party.—Topography on the scale of 1 inch = 1 mile in
sheets 58 J and N. 3-inchee =1 mile survey for Guide Maps
in eheets 58 J, K, N. Survey of estates in sheets 58 A, B, C,
and G on scales of 16-inches=1 mile and 1-inch =40 feet.

116, Sale of Maps.—The sale of maps progresses very salis-
factorily, the amount realized during the year being Rs. 9,660 ; mounting
charges totalled Rs. 2,218.

No. 8 Party
Officer in charge,~Msjor B. 8. Wonchope, 0.5.%., 1.A.

117, Geéneral.—The party opened its field headquarters office at
Secunderabad on the 10th December 1928 and continued topographieal
surveys in Hyderadbad State and Madras. .

Pergonnel.—The field strength of the party was 1 Class I, 2 Class II,
4 Upper Subordinate and 44 Lower Subordinate Officers, and 1 Class 1I
Probationer. ’ !

118, Areas surveyed.—A total area of 4,874 square miles was
surveyed as followa:—
4,245 square miles original and 235 square miles supplementary survey

on the l-inch=1 mile scale in sheets 56 J, 56 N, 65 G and 66 E and 394
square miles on the 2-inches=1 mile scale in sheet 65 G.

" Archmological surveys of Mandu Fort and groupe of Buddhist caves
in Western India on twelve-inch and larger scales have been done and
the party also carried out revision of the sixteen-inch map of Bangalore
Civil and Military Station and traverse work preliminary to revision of
Hyderabid City survey.
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119. Pield work was organized as follows:— -

* Topographical Swrveys. Camp (1), under Mr. E. N. Natesan, B.A.,
(Claes II), assisted by Mr. J. A. Cabral (U. 8. S.) and a staff of 18 surveyors
snd aClass II probationer completed 1,875 square miles: on the 1-
inch =1 mile seale, and 394 square miles on the 2-inches=1 mile scale for
the Madras Forest Department. The disputed boundary between the
Mahérdija of Pithdpuram and the adjoining zaminddr was settled by
arbitration, the Officer in charge of this camp being the arbitrator.

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

Camp (2), under Mr. C. P. E. Davenport (Class II), assisted by
Mr. Mubammad Abdul Azim, 1.p.s.M., (U. 8. 8.), and a staff of 18 sur-
veyors coinpleted 2,542 square miles original survey on the 1l-inch=1
mile scale. The country varied from open cultivated plains to undulating
hills thickly covered with jungle. This camp closed early in April and pro-
ceeded to Bangalore forming an advance section for the preparation of
blue prinis and mosaics. In this way drawing was well in hand and the
first sheets were ready for the drawing office by the beginning of July.

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

TPriangulation.—An area of 3,250 square miles was triangulated by
surveyors Mohkam Chand, A. Shamanna and A. Narasingha Rao in part
. of the Agency Tracts of Madras falling in the Godavari and Vizagapatam

districts. The triangulation in sheets 65 F, J and K has been connected
with the geodetic series Nos. 43, 46 and 58. The country is very moun-
tainous with thick jungle, and head-loads are the only means of transport
in a large part of the country. Provisions are not available locally and
had to be brought from towns some distance away.

Traversing.—Mesers. K. B. Muthanna and Muzaffar Hussin (U.S.8.)
and surveyor Mohkam Chand completed 55 linear miles of theodolite
traverse covering an area of 97 square miles in sheet 65 G.

Special surveys.—Surveyors Dhondi Masku Banker and Bal Kishan
Lal carried out the survey of Buddhist caves in Western India and Manlu
Fort on 12-inches=1 mile and larger scales.

120. Recess duties.-—Fair drawing was organized in 3 sections
under Messrs. Natesan and Davenport and the Officer in charge of the
party. The fair mapping of 19 one-inch, 4 half-inch and 13 two-inch
sheets were completed. 4 special sheets of various Buddhist cave areas
were also drawn and submitted. Surveyor Narasinga Rao and 2 com-
putera completed the computations of the triangulation,
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121. Map sales.—A fairly large business was done during the
year both with the military authorities and official departments of
Hyderibid State. Efforts to increase the sales to private individuals
were successful. Camp officers had interviews with local officials in East
Godivari Distriet in Madras to popularize the use of maps.

No. 7 Party
Officer in charge —Captain G. W. Gemmell, 1.4,

122. General.—With field headquarters at Shimoga in the distriet
of that name the party comtinued the l-inch topographical survey of
Madras and Mysore State, completing between 25th November 1928 and
30th April 1929 4,919 square miles of original and supplementary survey,
1,106 acres (on payment) of private estates on 16-inchea=1 mile scale,
and 4,014 square miles of supplementary triangulation.

Personnel.-——Field strength was one Class 1 and three Class II
officers, one probationer Class II, 4 Upper Subordinate Service and 23
Lower Subordinate Service officers, and 7 pupils. This establishment
remained unaltered during the recess except for the retirement of
Mr. Abdul Ghafur on 1st September 1929 and the transfer of one surveyor
to the Drawing Office.

123. Field work.—For the survey of the 17 one-inch sheets in
48 0, N and 57 B, C, totalling 4,919 square miles, the party was organized
in 3 Camps as follows :—

Camgp (1), Mr. Pilcher (Class I1), one Class II probationer, 1 U, 8. 8.
officer, 8 surveyors; 1,443 square miles in 48 N and O.

Camp (2), Mr. Mandonna, s second U. S. 8, officer, and 10 sur-
veyors; 1,456 square miles in 48 N and O, 57 B and C.

Camp (8), Mr. Haribara Iyer (Class II), 11 surveyors; 2,020 square
miles in 57 B and C.

One surveyor was engaged on the estate surveys in Kaddr Distriet
throughout the season.

Mr, Murthy (Class II) and Mr. Mohabat Ali (U. 8. 8.), joined later
by Mr. Ponnappa (U. 8. 8.) from Camp I, were employed on supple-
mentary triangulation in 48 M, N and J between 218t November 1928
and 25th May 1929, in preparation for next year's l-inch topogra-
phical programme.

The country surveyed for the most part consisted of open undulat-
ing plateau, averaging under 3,000 feet elevation, with sparsely wooded
rocky ranges rising in the northern portion of Kadir Distriet to 6,000
feet. Densely wooded platean and ranges of an average elevation of
3,000 feet were met in the N. W. portion of Kadfr and in parts of
Shimoga District known ae the Malnad. The Malnid districts are mala-
rions and unhealthy for three months after the monsoon.

124. Miscellaneous.—Weather conditions remained generally fa-
vourable throughout the field season. Towards the end of April heavy un-
expected showers commenced which hampered both surveyors and triangu-
lators. In the field the health of the party was very good, but on return
to recess several surveyors who had been working in the Malnidd had
severe aitacks of fever, There wus one casualty among menials, one
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khalasi dying from pneumonia in Haveri. Several cases of hook-worm
among khalasis were reported from this locality. All khalasis recruited
were medically examined prior to recruiiment. : .

125. Recess duties.—Mapping of the 17 one-inch and 3 half-inch
sheets and four estate maps was completed by three drawing sections
under Messrs. F. G, Pilcher, N. 8. Harihara Iyer and K. G. Mandanna. A
gection under Mr. Murthi computed the supplementary triangulation
carried out by the party during the field season.

No. 8 Party

Mr. 8. Fielding from 1.10-28 to 20520,

Officer 1n ¢harge.—q yroior ©. H. Tresham from 21.5.29.

128. General.—The party continued normal topographieal sur-
veys on the 1-inch = 1 mile scale in the Madura, Ramnid, South Arcot
Tanjore and Trichinopoly districts, Pudukkottai State and French terri-
tory of Pondicherry and in addition undertook the following:—

Special estate surveys on the 16-inches = 1 mile scale in the Coim-
batore, Malabar and Nilgiri districts and Travancore State.

Surveys for guide maps on the 8-inches = 1 mile scale of Kumba-
konam, Madura, Tanjore and Trichinopoly.

A boundary survey of military land on the seale of 12-inches —
1 mile at Podanfir in the Coimbatore district.

A survey on the scale of 1-inch = 40 feet of the Cowdrey estate
at Ootacamund. :

Survey on the l-inch = 1 mile scale of a new railway line in the
Ramndd and Trichinopoly districts.

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

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

127. Areas surveyed.—Original topographical survey 1,283
square miles on 1-inch =1 mile secale. :

Supplementary topographical survey 3,326 square miles on l-inch=
1 mile scale. :

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

Revision guide map survey 23 square miles on 3-inches = 1 mile scale.

_ 16-inch original estate survey, 22,138 acres. '

12-inch original boundary survey, 250 acres.

One-inch to 40 feet estate survey, 14 acres.

One-inch railway survey, 87 miles.

Triangulation, 918 square miles.

Traversing, 3,495 square miles.

128, Field work was organized as follows :—

Camp (1).—Mr. B. T. Wyatt (Class IT) with 13 surveyors triangula-
ted 24,102 acres and surveyed 22,138 acres of tea estates on the 16-
inches — 1 mile scale in the Coimbatore, Malabar and Nilgiri districts and
Travancore State, :
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Camp (£2).—Mr. M. 8. Ganesa Aiyar (Class II) with 11 surveyors
completed 256 square miles of original and 1,371 squars miles of supple-
mentary survey on the 1-inch scale and 27 square miles of supplementary
survey on the 3-inch scale, '

Camp (3).—Mr. 8. R. Kelkar (Class II) with 9 surveyors completed
211 square miles of original and 1,263 square miles of supplementary
survey on the I-inch scale.

Camp (4).—Mr. P. S. Vengusvami (U. 8. 8.) with 9 surveyors com-
pleted 816 square miles of original and 692 square miles of supplementary
survey on the 1-inch scale, also 31 linear miles of railway survey on the
same scale.

Camp (6).—Mr. Saiyid Budhan (U. 8. S.) with 2 surveyors com-
pleted 40 square miles of triangulation, 50 square miles of supplementary
and 23 square miles of revision survey on the 8-inch scale, also 250 acres
of boundary survey on the 12-inch scale and 56 linear miles of railway
survey on the 1-inch scale.

Triangulation and traversing.—Mr. H. Narasimbamurthi Rao
(U. 8. 8.) with 5 traversers completed 3,495 square miles of traversing
and 840 square miles of triangulation, he also traversed and surveyed the
Cowdrey estate consisting of 14 acres in the Nilgiris on a scale of 1-inch
== 40 feet.

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

The health of the party was not good, several surveyors und khaldsis
suffering from malaria and one surveyor was invalided from the field.
During the early part of the season cholera in epidemic form wos prevalent
in the area under survey and two menials died of it.

130. Recess duties.—Fair mapping was divided into 4 sections
under Messrs. Wyatt, Ganesa Aiyar, Kelkar snd Vengusvami. The map-
ping of all Seld work was completed during the year, and the draw-
ing of two }-inch sheets, 58 J/NW. and J/SW., was undertaken. Mr. H.
Narasimhamurthi Rao was in cbarge of the computing snd compiling
gection which completed the computaiions of all triangulation aud
traversing done during the field season and prepared the plane table
sections required for the coming winter.
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131. Summary.—The units adminisiered 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 ndminis_tration of
the Assam Traverse Party, the Assam Drawing and Reproducing Offices
at Shillong, and the Assam Survey School at Jhalukbari,

In addition, ns technical adviser fo the Governments of Bengal and
Bihar and Orissa, the Director, Eastern Circle, visited the Bengal Survey
School at Mainamati near Comilla, the Bih&r and Orissa Drawiang Office
st Gulzirbigh (Patna) and the Asssm Survey School at Jhalukbari
(Gauhati). Whilst at Patna, he conferred with the Chief Engineer,
Irrigation Department regarding surveys on-the Orissa Coast and with
the Director of Land Records, Bihar and Orissa. He slso conferred with
the Government of Bengual regarding the Malda Air Survey and visited
the offices of the Air Survey Company in Calcuita.

132. The field work of pariies covered 53 one-inch. sheets partly
or wholly surveyed, as follows: — .
No. 4 Party.—Topography 3,838 square miles on the 1-inch =1
mile ecale in sheet 72 H and 73 E. .
No. 9 Party~—Topography 8,962 square miles on the 1-inch =1
mile scale in sheets T8J, K, L, P and 74 1.
No. 12 Party.—Topography 4,934 square miles on the l-inch
and }-inch= 1 mile scales in sheets 78 E, F, G, I, J and K.
Training.—Most of the pupils attached for training to parties in
the field, appear to be promising and likely to become useful SUrveyors.
Only two pupils were discharged during the year.

133. Air Survey of Malda district.—The maps produced during
the year by the Air Survey Company, did not prove entirely ‘satis-
factory and unexpecied techmical difficulties arose both as regards compi-
lation and as regards their suitability for settlement purposes. The result
of this has been that the original contract was not ‘completed.

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

The Bengal Government, in spite of the initial set-back, was willing
to give air-survey a further trial and it is hoped that the result of final
experimentg on a large scale will lead to a new contract being entered in-
to for the rest of the work in the Malda district and to air survey being
adopted for settlement work in other districts,

No. 4 Party

Officer in charge.—Majar F, B. Seott, 1.A.

134, Genez‘al.—Snpplementary servey on the l-inch =1 mile

scale was carried out in sheets 72 H and 73 E, in Bihdir and Orisss.
Field headquarters wore at Hazaribagh.
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Personnel.—The field strength of the party was 8 Class II officers
3 Upper Subordinate Service officers and about 83 Lower Subordinates,

185. Areas surveyed.— :

1-inch supplementary survey 3,838 -square miles.
Triangulairion —1,113 square miles.
Traversing.—2,360 square miles.
Levelling.—180 square miles,

138, ¥Field work was organized as follows :—

Camp (I).—Mr. 8. F. Norman (Class II) assisted by Mr. Abdul Aziz
Kban (U, 8, 8.) with 5 surveyors and 8§ pupils carried out supplementary
survey on the 1-inch=1 mile scale of 1,084 square miles in the open
cultivated plains of Gaya district and on the Chotd Niagpur plateau and the
densely- wooded scarp between them. There is a large number of mica
mines in the area north of Kodarma.

Camp (2).—Mr. H. H. Creed (Class II)} with 10 surveyors carried
out supplementary survey on the l-inch=1 wile scale of 1,398 square
miles on the Chotd Nigpur plateau, comprising wooded bills and plains
and areas of open cultivation. The Bokaro coalfield falls in the aren.

Camp (3).—Mr. A. C. Maulick (U. 8. S.) with 8 surveyors carried
out supplementary survey on the 1-inch=1 mile scale of 1,356 square
miles in the open cultivated plains of (Gaya district and on the Chota
Nagpur platean. All wooded areas are being steadily denuded and wild
life destroyed, though some attemptis now being made to preserve both.
© Traverse camp.—Mr. N. C. Roy (U. B. 8.) with 4 traversers carried
out traversing in the Bankuri, Birbhim and Burdwan districts of Bengal,
consisting of flat cultivated ground with patches of jungle.

Triangulation—Mr. A. R. Quraishi, B.A,, (Class II) and Mr. N, C.
Roy were employed on trisngulation, the former on the Chota Nigpur
searp and the latter in Bankurd district of Bengal. .

Levelling—Mr. A. R. Quraishi, B.A., (Class II) carried out 63 linear
miles of levelling in the plains of Gaya district.

187. Forest surveys.—The 1-inch survey included supplementary
survey on the 1-inch=1 mile scale of 18 square miles in the Kodarma
reserved forest and the Kodarma, Partango, Birjamu and Pathaldiha
protected forests of the Hazaribigh forest division.

138. Recess duties.—The fair-mapping, comsisting of 15 one-
inch sheets, was divided into three sections under Messrs. Norman, Creed
and Maulick and was completed before the end of recees,

Trisngulation and traverse computations were completed by a section

aunder Mr. N. C. Roy.
No. 9 Party

fcr in oarge~{ 3 V. 5 Storian, from 31038,

139. General.—The following programme wae carried out:—
Original survey on the 1-inch = 1 mile seale in sheets 73 K, L and P and
74 I and survey of a portion of re-alignment of Chaibisa Ghatslla road in
sheet 73 J, in Bibar and Orisss. Field headquarters were at Cuttack.

Personnel—The average field strength of the party was 2 Class
11 officers, 1 Class II officer {on probation), 5 Upper Subordinate Service
officers and 40 Lower Subordinates.
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140. Areas surveyed.—One-inch original survey 3,962 squart

miles. : ' '
Triangulation.—4,147 square miles.
Traversing.—1,398 square miles,

141, Field work was organized as follows:—

Camp (I1)—Mr. John McCraken, ¥.B.E., (Class II), with one Class
II probationer, one instructor, 11 surveyors and 4 pupils, carried out
original surveys on the one-inch = 1 mile scale of 1,668 square miles in the
Balasore and Cuttack districts and Dhenkanil and Keonjhar Feudatory
States of Orissa.

The couniry surveyed comprises partly broken hilly regions covered
with sil forest and partly arable areas of rice-land, intersected by
the Brabmani, Baitarani, Kbarsua and Salandi rivers, from which
navigable canals and numerous minor canals emanate. The greater part
of this latter area is liable to floods.

Camp (2).—Mr. Bhupendra Nath Saha, y.sc., (Class II), with 11
surveyors carried out original survey on the 1-inch = 1 mile scale of 1,273
square miles in the Cuttack and Puri distriets, consisting, in the coastal
area, portly of a marshy jungle covered strip averaging 3 miles in width
along the sea-coast and partly of a strip of sand-dunes about 2 miles
in width ; and inland, of arable areas of rice-land in the Mahanadi delfa.
These areas are intersected by an elaborate system of canals, the chief of
which are the Michgaon, Tildanda, Kendripira and Gobri canals.

Camp (3).—Mr. Rohini Kumar Talapatra, B.A.,, (U.8.8.), with 7
surveyors and one pupil, carried out original surveys on the l-inch=1
mile scale of 1,021 square miles in the Balasore and Cuttack districts,
The area was mainly a coastal strip, whose swamps, dense jungle and
noxious climate resemble the same features in the Sundarbans. It is
intersected by innumerable tidal creeks and etreams, which remdered
the survey difficult. The tract is low lying and remains uader water
for about six months in the year. Air-photographs of a strip from
three to five miles wide along the sea coast, reduced to the scale of
the survey, greatly facilitated the survey of the swampy mangrove areas.

Triangulation.-—Messrs. Satish Chandra Mukerjee, Muhammad
Siddik, Hiranya EKumar Xar and Nirmal Chandra Sen (U. 8. 8.),
triangulated in the Cuttack and Purl districts of Bihar aad Orisea,
Ganjam district of Madras, and in Feudatory States of Orissa. The areas
consists for the most part of a succession of dense jungle-clad ranges,
with narrow valleys containing scattered patches of terraced rice,
cultivation, the whole being drained by the Brahmani and Mahinadi
rivers. A low rauge of bare isolated bills running in a south-west
direction towards the Chilka Lake fills the rest of the area.

Traversing.—Traversing for one-inch survey was carried out in the
alluvial plains forming the south-western portion of the Mahanadi delta.
The compututions were done pari passu by two computers at field
headquarters.

Forest surveys.—No Government reserved forests fall within the
sphere of survey operations.

- City surveys.—One surveyor was attached to the Map Publication
Office for employment on the revision of the six-inch Guide Map of
. Calcutta and Howrab. ‘ : ‘
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142, Recess duties,—The fair mapping, consisting of 17 one-
inch sheets was divided into 2 sections under Messrs J, MeCraken, and
Bhupendra Nath Saha, assisted by 3 Upper Subordinate Service oflicers,
and was completed during recess.

‘ The computing of the triangulation was completed by Mr, Satish
Chandra Mukerjee (U. S. S.) assisted by Mr. Muhammad Siddik (U. 8. 8.)
and 5 computers.

No. 12 Party
Officer in c}wrge.—Maio;- H. R. C. Mende, La.

143, General.—The following programme was carried out:—
Originnl survey on the }-inch==1 mile and 1-inch=1 mile seales in sheets
78 E, F, 1, Jand K in Assam, Bengnl and Bhutin; supplementary survey
on the 1-inch=1 mile scale in sheets 78 F, G and Kin Assam and Bengal;
triangulation and traverse in sheets 72 M, 78 A, B and ¥ and 83 H.

Field headquaters were at Jalpaiguri.

" The old mops superseded by the above supplementary survey were
based on cadastral surveys 15 years old and on forest surveys 35 years
old. The maps of the rest of the area, excluding Bhutin, were from 55
to 70 years old. The Bhutadn area had never been surveyed before.

Personnel.—The field strength of the party was 8 Class IT officers
(including one probationer), 2 Upper Subordinate Service officers and
about 45 Lower Subordinates.

144, Areas surveyed.—

' Half-inch original survey 1,839 square miles.
One-inch original survey 547 square miles.
One-inch supplementary survey 2,548 square miles.

Triangulation.—3,500 square miles.

Traversing.—2,100 sguare miles.

145. Field work was organized as follows:—

Camp (1)—Mr. E. M. Kenny ( Class II) with 11 surveyors; carried
out original and supplementary surveys on the }-inch—=1 mile and
l-inch==1 mile scales of 1,549 square miles in the Godlpira district of
Assam, Jalpaiguri district and Cooch Behir State of Bengal, and Bhutan.

The Bhutinese Durbar very kindly permitted our surveyors to cross
the frontier, and this resulted in the survey of 790 square miles of previ-
ously unexplored country.

The nrea falling in the plains, surveyed by this camp, comprises the
Bengal Dudrs, ceded by Bhutin after the Bhutdn war of 1804, consisting
entirely of Government forests and tea-gardens. Like the neighbouring
Bhutan foot-hills, it is inhabited mostly by Gurkhas, except around Buxa,
which is the only Bhutanese colony in British India.

The Himilayan foot-hills in Bhutin are extremely rugyed, and rise
from 500 feet above sen-level at the frontier to over 13,000 feet in less
than 15 miles.

The whole country teems with game.

Camp (2).-—Mr. R. C. Hanson (Class II) with 10 surveyors carried
out original and supplementary surveys on the }-inch=1 mile and
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1-inch—=1 mile scales of 2,160 square miles in the Garo Hills, Khasi and .
Jaintia Hills, and Sythet dietricts of Assam, and the Mymensingh district
of Bengal. ' . . _

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

Camp (3).—Mr. Moti Lal Roy with 10 surveyors carried out original
and supplementary surveys on the 1-inch—1 mile scale of 1,225 square
miles in the Jalpaiguri and Rangpur districts and Cooch Behir State of
Bengal, and the Goalpira district of Assam.

This camp's ares was flat cultivated plains lying south of Camp (1)

Triangulation.—The connection of the base of last year's triangula-
tion in Bhutan with three G. T. stations in the Cooch Behdr plains, 40
miles disiant, was completed in the plains by Mr. S. C. Chatterjee and
surveyor Pemtenduk, and in Bhutan by surveyor Hari Datta. The ser-
vices of Pemtenduk were lent by the Bhutanese Durbar.

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

Surveyors Hari Datta and Pemtenduk afterwards triangulated por-
tions of Sikkim, Bhutin, and Darjeeling district of Bengal, Mr. Chatterjee
triangulated in Manipur State, Lushai Hills and Cachar districts of Assam
and the Chin Hills district of Burma. :

Traversing.—Four traversers completed nearly one year's detail sur-
vey programme area (including forest surveys) in the Darjeeling, Dinajpur
and Jalpaiguri districts of Bengal and the Purnea district of Bihar.

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

The }-inch snd l-inch survey included 237 square miles of reserved
forests in the Goalpira and Garo Hills distriets of Assam and the
Jalpaiguri district of Bengal.

Miscellaneous.—~Health was fair, except in the low-lying Mymensingh
area.

One surveyor died of dysentery, one khalasi of cholera and eight
khalasis of malaria.

1468. Recess duties.—Fair-mapping, consisting of 13 one-inch
and 3 half-inch sheets, was divided into three sections under Messrs.
Xenny, Hanson, and Moti Lal Roy, and was completed before the
end of recess.

Mr. Chatterjee was in charge of the Computing Section, and
completed the triangulation and traverse computations. °
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IX--SURVEY REPORTS, BURMA CIRCLE

.__{Colone! E. T, Rich. C.I.E., R.E., up to 13-5-29.
DIRECTOR'—'{ Lt.-Colone! H. 'i‘c Morshead, D.Btg::, R.E., from 14-5.29,
147. Summary.—The units administered by the Burma Circle
were Nos. 10, 11-and 21 Parties and No. 7 Drawing Office.

148. Training.—Twenty pupil surveyors were under training in
the Circle, of whom two were discharged as unlikely to become efficient
surveyors. In addition 9 pupils were enlisted during recess and were
attached to No. 7 Drawing Office for preliminary instruction in
drawing.

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

No. 10 Party.—Topography on }-inch = 1 mile, 1-inch = 1 mile
and 4-inches = 1 mile scales in eheets 83 N, 85 J, N & O,
and 92 F.

No. 11 Party.—Topography on 1l-inch = 1 mile, 1}-inches = 1
mile, 2-inches = 1 mile and 4-inches = 1 miie scales in sheets
8 P, 94 C &D. ,

No. 21 Party.—~Survey of reserved forests on 4-inches == 1 mile
scale in two Forest Divisions of the Northern Forest Cirele.

150, Maymyo Guide Map.—A guide map to Maymyo, on the
-2'0_1@6 scale was compiled in No. 7 Drawing Office fromn surveys on the
L-iuches — 1 mile scale and was submitted for publication in May.

No., 10 Party

T ?&r._ D'TK'B Peﬁm%lc, M.B.E., to EfLm-'zg-.m 284083

ofrsinchrgr= (Yo FM T P 8 g B oo
151. General.—The party carried out topographical surveys on
. the 1-inch = 1 mile scale in the Arakan Yomas in sheet 85 J, and completed
8 special survey on the 4-inches = 1 mile scale for the P.W.D. in connec-
tion with a drainage project in sheeis 85 N and O.

Topographical surveys were also carried out on the }-inch = 1 mile
gcale in conjunction with expeditions in 83 N and 92 ¥.

The field headquarters of the party opened at Rungoon on Gih
November 1928.

152. Personnel.—The field strength of the party comprised 3
Class II, 5 Upper Subordinate und 31 Lower Subsrdinate Oificers.—

153. Areas surveyed.—The party surveyed a total area of
2,843 square miles in the Sandoway, Henzada, Prome, Tharrawaddy and
Thayetmyo districts in sheets 85 J, N and O, and of 1,643 square miles
in tribal territory.

The ares comprised 1,543 square miles of original }-inch survey,
2,520 square miles of supplementary 1-inch survey, and 323 square miles
of original 4-inch survey for the P. W. D. 246 lipear miles of secon-
dary levelling and 1,360 linear miles of tertiary levelling were carried
out by the Levelling Detachment in connection with the last survey.
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154. Field work was organized as follows i—

Camp (1) under Mr. D. K. Rennick, carried out the supplementary
survey of 1,140 square miles on the 1-inch = 1 mile scale. , _

Camp (2) Under Mr. G. A. Norman, carried out supplementary
survey of 1,126 square miles on the 1-inch =1 mile secale.

The country surveyed lay astride the main ridge of the Arakan
Yomas and consisted of hills rising from nearly sea-level to upwarde
of 4,000 feet, covered with dense jungle. Tracks and villages were few
and far between, snd ecommunieation and supplies presented considerable
problems. Towards the end of the season shortage of water added %o
the difBculties of the surveyors, The positions of the only two possible
places for headquarters for camps, and the difficulty of crossing the
Yomas, except by one route, made it necessary to allot to each camp an
area covering a degree from north to south. This arrangement involved
long and arduous marches for camp officers inspecting their surveyors,
and made frequent inspections impossible.

Camp (3) under Mr. F. E. R. Calvert carried out supplementary
survey of 254 square miles of 1-inch survey near the Myanaung Plain.

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

Surveyors Amar Singh and Narayan Singh carried out original
survey on the }-inch — 1 mile scale of 914 square miles in sheet 83 N.
Ag these surveyors were accompanying an expedition where fixings could
only be made slong the line of march and only a very limited time was
allowed at each fixing, both worked from the same fixings, dividing the
country between them and thus halving the time that would have been
taken by one surveyor working alone.

155. Special Surveys.—Camp (8) under Mr. F. E. R. Calvert
carried out a 4-inch original survey of 323 square miles in the vicinity
of Myanaung. The object of this survey was to produce a map which
would show accurate ground heights at close intervals over the whole
aren. To effect this, lines of pegs at intervals of 1,250 feet by 750 feet,
were fixed by the surveyors during the course of their work. The leve)-
ling detachment sfterwards went over the area and fized the ground
height of each of these pegs, and this value is given on the finished
sheet. Surveyors showed the shape of any small irregularities in the
surface of the ground by form lines; and with the assistance of these,
and by interpolating between fixed heights, contours at one-foot interval
were drawn during recess. With the exception of a range of bills about
six miles long and rising about a hundred feet above the surrounding
country, the area consisted of level plain, eultivated for the most part,
with numerous villages and containing large shallow depressions liable
to flood. These depressions were gemerally filled with thick grass
through which surveyors had to cut their way in order to lay out
Sheir lines of pegs. The necessity for cutting these lines at frequent
intervals greatly reduced the rate of outturn for the detailed survey.
Later while' Jevelling was in progress, a pupil surveyor, with the
planetable eection of the area, was attached to each levelling squad to
locate pegs.
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158. Miseellancous.—Man-enting tigers are numerous on the wes-
tern slopes of the Yomas, especially in the vicinity of the Padaung-
Taungup road, and about February become particularly bold. Two
coolies in Camp (1) were killed by them. On the fivst occasion the tiger
carried off a cooly from the middle of a camp of about 40 men, Alarmed
by the eries of the othersit dropped the man after going a short way,
bui soon afterwards returned and ignoring the shouts of the whole
assembled camp, eutered a surveyors’ tent and pulled about his bedding
in search of another victim. The injured cooly subsequently died. -

. On the second occasion two Kachin coolies were on their way to
camp headquarters. Being unable to reach a village by nightfall they
built themselves a machan in a tree about six feet above the ground and
went to eleep on it. Towards morning one of them was seized by a tiger
and dragged to the ground. His companion managed to frighten off the
tiger and then leaving the wounded man, who was unsble to walk, near
some water, he went for help, During his absence the tiger must have
" roturned and carried off the injured eooly, as no trace of him was found
on the arrival of a rescue party. ‘

Elephants were also numerous and one man was severely injured by
a fall while running away from one.

"The eastern alopes of the Yomas in this aren are swept by forest
fires every year, commencing shout the beginning of February, and from
then until the rains are practically devoid of animal life.

The health of the party has been on the whole good.

157. Recess duties,—The fair mapping was divided into two
sections.

Section (I) under Mr. G A. Normon fair mapped on the I}-inches
= 1 mile scale, the eight I-inch sheets surveyed in 85 J.

Section (II) under Mr. F. E. R. Culvert fair mapped the twelve
sheets of special survey for the P. W. D. on the 4-inches = 1 mile seale."

No. 11 Party
Officer in charge : —Major O, Blater, N.c., L.K.,

158. General.—Field head-quarters opened at Rangoon on the
12th November and surveys were continued in the Hanthawaddy, Insein,
Pegu, Rangoou Town and Tharrawaddy districts of Burma.

Triangulation and forest boundary truverse were started in advance
in the Hanthawaddy and Pegu districte, ns these were required for the
sarveys mentioned in this report.

Traverse operations for next season’s work were carried out in the
Bassein, Hanthawaddy, Insein, Ma-ubin, Myaungmya and Pyapon districts
of Burma. _ . .

. 159. Personnel.—The field strength of the party was 3 Class II,
5 Upper Subordinate and 26 Lower Subordinate officers. |

180. Areas surveyed.—A totul area of 3,014 square miles was
surveyed, consisting of 2,493 square miles on the 1-inch, 313 square miles
on the 1}-inches — 1 mile, 6 square miles on the 2-inchea — 1 mile and
202 square miles on the 4-inches — 1 mile scales.
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181. Fiold work which closed on the 15th May, was organized
a8 follows:—

' Camp (1). Mr. G. E. R. Cooper (Class II) with 7 surveyors completed

898 square miles of supplementary survey on the l-inch = 1 mile scale,

8 square miles of original survey on the 2-inches — I mile scale and

45 square miles of original survey on the 4-inches=1 mile scale in

sheet 94 C.

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

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

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

Camp (3). Mr. M. R. Nair (Class IT) with 6 surveyors completed
180 square miles of original survey on the 1j-inches — 1 mile scale and
154 square miles of original and 3 square miles of revision surveys on the
4-inches — 1 mile seale in sheets 85 P and 94 D.

The area included the town of Rangoon and its suburbs situated
on & low laterite ridge with the paddy plain surrounding it. As men-
tioned in last year’s report the basis of the town portion of the map was
an air-photo compilation made by ihe Rangoon Development Trust.
This proved very valuable, and it was only where control points bad been
insufficient that discrepancies were found. Approximate contours at 10-
foot intervals were put in by clinometric height traverses between bench-
marks, At the moment, Rangoon, particularly the suburbs, is developing
rapidly, and a revision should be made after a few years to show the
extension in the neighbourhood of the University, the wharves and the
numerous residential building estates. Survey, partly by interpolation

and partly by traverse, was difficuit, particularly in some of the residential
areas where the contours are intricate.

162. Trigngulation and traversing.—An area of 600 square miles
was triangulated by Messrs Ram Prasad, rs., (U. 8. S.) sod Khan
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Mubammad (U. 8. 8.), and 23 Ynear miles of forest boundary were
traversed in sheets 94 C and D for work during the season under review.

For next season’s work, an area of 8,360 square miles, involving 598
linear miles, was traversed in sheets 85 O and P by 4 U. 8. S. Officers.
The traverses connect across the Irrawaddy delta between stations of
minor triangulation in the Arrakan and Pegu Yomas. Some 1,650 points
were intersected, and with the traverse stations these will provide suffi-
cient framework for next season’s 1-inch survey.

163. Special Surveys.—Apart from the Rangoon Town survey
mentioned above, three reserves in the South Pegu Forest Division were
surveyed; 45 square miles on the 4-inches = i mile and 6 square miles
on the 2-inches = 1 mile scales. - These reserves are covered with a
particularly dense undergrowth and the hill features are intricate. Survey
by planetable traverse was tedious and progress slow.

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

164. Miscellaneous.—At the beginning of the season, cholera,
brought by Kachin coolies from up country, broke out at headquarters.
Prompt sanitary and propbylactic measures prevented the disease sprea-
ding, and only four cases, all faial, occurred. Several cases of fever
amongst surveyors in the Pegu Yomas were reported towards the end of
the season, but on the whole the days lost by sickness were few.

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

- 185. Recess duties.—The mapping programme comprised 15
sheets on the 1}-inches — 1 mile, 2 sheets on the 2-inches =1 mile and
4 sheets on the 4-inches — 1 mile scales. The work was divided into three
sections under Messrs G. E. R. Cooper, A. F. Murphy, and M. R. Nair.
The four sheets of the Rangoon guide map required constant supervision,
particularly the typing. .

Mr. Hayat Muhammad, k.. (U. S. 8.) was in charge of the computa-
tions and the preparation of data for next season, all of which were
completed during recess.

No. 21 (Burma Forest) Party

A o= {5 T R 0

168. General.—The raigon d'étre of the party is the survey of
reserved forests in Burma, on scales larger than one-inch. The fota) cost
of the party is debitable to the Government of Burma.
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The party operated in degree sheets 83 P, 84 M and 92 D. The
field headquarters were at Banmauk. :

187. Personnel.—The field strength of the party numbered 3 Class
II officers, 3 Upper Subordinate Service officers and 36 Lower Subordi-
nate Service officers. : -

168. Field work was organized as follows :— ‘

Camps (1) and (2) under Messrs. A. V. Dickson with 11 surveyors
and H, M. Critchell with 2 U. 8. S. officers and 11 surveyors respective-
ly, worked in the Mansi Forest Division.

Camp (8) under Mr. Bhamba Ram with 5 surveyors and 1 pupil
surveyor worked in the Katha Forest Division, o

The ares surveyed by these two camps lay mostly on the western
slopes of the watershed carrying the Chindwin-Katha district boundary.
The higher arena varied frow 3,000 to 5,600 feet, falling away towards the
Nantainggwin river to about 500 feet. The whole area was densely
wooded, very difficult and broken with few communications. For the
rationing of squads paths had to be cut. o

Camp 8 was employed in open forests well served by roads..

Mr. L. B. Fitz-Gibbon {Class II), triangulating and in charge of the
Traverse Camp. _ : . o

1689, Areas surveyed.—The party surveyed a total area of 236
square miles on the scale of 4-inches = 1 mile in two Forest Divisions
‘of the Northern Forest Circle. T

Northern Forest Circle.—In the Kathg Forest Division an area of
69 square miles was surveyed in the Nampamaung, Nanpe, Gahe and
Pilk Extension IV reserves.

In the Mansi Forest Division an area of 167 square miles was sur-
veyed in the Nankyin, Nansa, Nankadin and Nantainggwin reserves.

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

170. Triangulation.—600 square miles were triangulated by
Mr. L. B, Fitz-Gibbon in degree sheet 83 L, 21 stations were observed
at, and though very small bases were decided on it was not possible to
fix intersected points. The country fell precipitously for about a mile
and gradually sloped to the Chindwin river, the area covered ‘being
densely wooded and the slopes more or less uniform. The stations
fixed bhave been utilized for closing the theodolite traverse which was
‘hecessary in these reserves. The area triangulated covered the Thawun
and northern half of the Thaungdut reserves of the Chindwin Forest
Circle, and was based on the Manipur Longitudinal Series.

171, Traversing—I117 linear miles of theodolite traversing, of
forest boundary and 98 linear miles of interior and eonnection traversing
wae carried out by the Traverse Camp to provide data for the ensuing
field season. The area traversed falls in sheet 83 L of the Chindwin
I';oz;?st Circle. The traverses were all connected to trigonometrical
stations, ‘

172. Miscellaneous.—The party took the field in the middle
of November but, owing to an outbreak of cholera amongst the
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Hazaribagh khaldsis en route from Sageing to Indaw and esubsequent
seizures on arrival at Indaw, it was detained in quarantine till the
5th December. There were in all 37 seizures and 17 deaths.

The party medical officer, Jemadar Mahtab Singh, deserves credit
for the manner in which he attended to his duties and it is due to him
that the number of deaths was comparatively small.

It was owing to this most unfortunate occurrence, and the time-
lost in comsequence, that the party was not able to complete its sanc-
tioned programme,

Two Kachin khaldsis died of ppeumonia.

Though wild elephanis were troublesome, no casualtles resulted from
ﬁhls gource .

'173. Recess duties,—The fair-mapping was divided between
two sections under Messrs, A, V., Dickson and H. M. Critchell.
The computation work was under Mr. L. B. Fitz-Gibbon.

The fair-mapping and computations of ail the field work were com-
pleted during the year.
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X,—MISCELLANEOUS SURVEY REPORTS

174. This section includes sll 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, ete., in which members of the Depgrt-
Joent have taken part. :

No. 20 Forest & Cantonment Office.
Officer in charge.—Mr. C. E. C. French,

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

The party is available for other special large scale surveys. '

The permanent headquarters of the party are at Dehra Diin, under
the administration of the Director, Geodetic Branch.

176. Surveys.—The field section of the party, consisting of 11
surveyors and 2 computers, was under the supervision of Rai Sahib
Jomna Prasad, and, between September 1928 and March 1929, completed
the survey of the following cantonments on the scale of 16 inches — 1
mile, and the bazir areas on the 64-inches == 1 mile scale :—

16-inch original survey.

Poona 200 acres
Belgaum 1,310
16-inch revision survey.
Poona 442 acres
Kirkee 27547 ”
Cawnpore 2,726 ,,
Kamptee 4,330
Belgaum 2,047
Dinapore 113
64-inch revision survey.
Kirkee 80 acres
Cawnpore 290
Kamptee 43
Dinapore 5
making a total of 13,715 acres on the 16-inches = 1 mile seale,
and 17T, »  64-inches = 1 mile scale.

153 linear miles of theodolite traversing were carried out in advance
of the detail survey, and 60 linear miles of levelling were run at suitable
intervals in the cantonments as econtrol for 5-foot contours.

177. Special surveys.—1,000 yard zone of Beleaum Fort on
the 16-inches = 1 mile scale at a cost of Ra. 2,400/-.. Spl:)t levelling in
Cawnpore cantontuent at a cost of Rs. 1,100/-, i

178. Recess duties.—The fair maps of Delhi (Western Seetion
and_ Extension), Razmak, Nowshera and part of Peshﬁ.svnr, a total of 11



MISCELLANEOUS SURVEY REPORTS Kk

sheets on the 12-inch and 16-inch scales were completed for publication.
In addition 42 originals of cantonment surveys were seat to press
for reprints and 4 colour guides prepared.
his work was supervised by Mr. O. D. Jackson (Class II).

No. 17 Party (Levelling).

Mr. N. B, Maznmdar, up to 14-10.28.
Dr. 3. do Graaff Hunter, M.A., 5¢.D., ¥.1nst.P., from 15-10-28 to 1.1.29.
Officers in chargs.—{ Lieut, I, M. Cadell, ®.x., from 2.1.20 to 28.4.29,
: Lt..Col. C. M. Thompeou, I.4., from 20-4.29 to 21.5.29.
Mr. H, P, D. Morton, from 22.5.29,

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

Secondary levelling for the E. I. Railway was carried out from
Cawnpore to Allahibad (128 miles) and from Mughal Sarai to Najibabad
vig Lucknow (481 miles); for the Punjab Government from Rohillanwili-
Alipur-Leiah (225 miles).

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

Training School, Dehra Dun,
. 8, F. Norman, up to 25-10.28.
y L, Williams, W.B.E., from 20-10.28.

180. Class I probatiomers.—The following officers joined the
Training School on first appointment on the dates noted against their
names. :

Officers in charge.—{ M
¥

Lieut. B. H. Sams., B.se., RE., ... 10th March 1929,
s C.J. Price, R.E, ... v Oth “
s ©C. A K Wilson, RE, .. 9th April 1929,

Ag these officers joined late, their field work was restricted to a
pericd of less than three months, and it was decided to give them s
two-months’ course of 2-inch planetabling in the hills and intricate
sub-montane ares.

This was followed by a forinight's triangulation in the ficld, the
recess season being devoted to instruction in computations, fsir mapping,
and the various branches of work being done by the units in Dehra Dan.

181. U.S8.8. probationers (First year)—Seventeen probationers
joined the Training School on first appointment during the latter half of
November 1928. Of these eight were discharged as unsuitable by the
10th June 1929. Each of the remaining probationers compleied an area
of about 4 equare miles of 4-inch survey and 12 square miles of 2-inch
purvey. They were also given practieal instruction in triangulation in
the field, each probationer being made to observe at two or more stations.
A newly appointed geodetic computer, and one U. 8. 8. officer on
transfer from No. 22 Party, joined the training school in February for a
course of planetabling and triangulation.
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APPENDIX L
A Brrer DescripTiON oF THE NEW MaP MOUNTING MACEHINE,

A Map Mounting Machine is being installed in the Map Record and
Issue Office in Caleutta. The original model was designed by the
Ordnance Survey in Southampton and manufactured by The Practical
Machine Company (A. T. Gadsby) Lid. of London. After several months
spent in experiments, certain improvements were fitied to this- first
machine, and, during the summer of 1928, the present Surveyor General
saw it at work and was informed that it was giving very satisfoctory
results, He therefore decided to order one for the Survey of India.
This new machine, which has now been delivered, is believed to be the
only one of its kind in the world, except the original model in Southamp-
ton, slthough it is understood that another has been ordered by the
Survey Departiment of the Federated Malay States. :

. The machine is driven by a two horse-power electric motor and gas
is ueed for drying purposes. At one end of it a length of cloth is wound
round a spindle immediately below a sloping board, on which the maps to
be mounted are placed. When the machine is set in motion, the cloth is
carried by a couple of wooden rollers over a brass roller runping in a
trough containing paste, which is thus applied to the under-side of the
cloth. The cloth is then led to two pairs of brass pressure-rollers,
the pressure of which is adjustable. On its way, the pasted side is turned
uppermost and éomes in contact with the wap just before passing through
the first pair of pressure-rollers. . S _

The maps are fed by hand into a specially designed drop-roller and
gate-feeder, the frequency of feed being controlled by cam and cam-rod
from a rotary countershaft connected with the delivery and cutting
mechanism at the other end of the machine. The maps are sutomatically
timed to follow each other in such a way as to leave no space between
them. The object of this is to keep the upper pressure-rollers free from
paste, which would otherwise be picked up by them and transfarred to the
faces of the maps as they pass under them. o

A map having been fed against the pasted side of the cloth, the map and
cloth both pass through the two pairs of pressure-rollers and are tightly .
squeezed together. They are then led, by means of a number of wooden
rollers, around two large copper drying-drums which are kept heated
by gas burners to a temperature of over 200° Fahrenheit. The last of
these wooden rollers, which is above the second drying-drum, is adjust-
able in the horizontal plane, in order to take up any irregularity of
stretch which may occar in the cloth, : .

Next, the cloth, now dried with the maps mounted upon it, is passed
to a pair of draw-rollers, one of which has a felt hining. The pressure
between these draw-rollers is adjustable by thumb-screws, and the rollers
tend to draw the paper slightly and so take up any stretch that may have
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" arisen owing to first wetting and then drying the map after feeding.

Close to this last pair of rollers is the cutting-knife. The cutter is of the
rotary type, the speed of the knife being varied by means of chauge
gears, one pair of gear wheels being necessary for each separate speed, or
to put it otherwise, for each length required between cuta. The cutter
and draw-rollers are driven positively by means of mitre wheels and
mitre shaft. To this mechanism the feed is connected, as already
esplained, so that the frequency of feed is timed in accordance with the
length between cuts at the delivery end of the machine.

Finally, the mounted maps slide from below the cutter on to a
receiving-board. Any cloth projecting on the two untrimmed edges is
afterwards eut by ordinary guillotine.

The out-turn of the machine is expected to be between three and
four hundred mounted standard sheets an hour. It is hoped that its
use will revolutionize the system and cost of map mounting in the
Department.



