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GENERAL REPORT 
ON T H E  

D U R I N G  THE S U R V E Y  Y E A R  

PART I, 

ADMINISTRATION.  

I .  T h e  operations of the department that are now reported on are for the 
survey year ending 30th September 1899. 

2. T h e  general administration of the department and the superintendence 
of the Topographical Branch remained throughout the year in the hands of 
Major-General C. Strahan, R.E., Surveyor-General of India, who on the 30th 
September retired from the Department in which he had served for 3 6  years. 

Throughout the year Lieutenant-Colonel J. R. Hobday, I.S.C., Deputy Sur- 
veyor-General, held charge of the Revenue Branch. 

Major S. G. Burrard, R.E., officiated a s  Superintendent, Trigonometrical 
Surveys, until the return of Lieutenant-Colonel St. G. C. Gore, R.E., from spe- 
cial leave on the 31St October, when the latter resumed charge of the Trigono. 
metrical Branch, which he held until the end of the year. 

Captain R. T. Crichton, I.S.C., continued to be Superintendent, Settlement 
Surveys, Bengal, until he proceeded on furlough on the 26th April 1899 when 
Captain C. W. H. Symonds, I.S.C., was appointed in his place. 

Mr. G. B. Scott, the Superintendent of Land Records Surveys in the 
North-Western Prcvinces, attained the age of 5 5  on 31st July 1899, but the 
Governmen: has been pleased to grant him an extension of service for a period 
of two years. 

I~zspectiofz Tours o f  the  Adtninistrati-de OjTcers. 

3. The  Surveyor-General left Calcutta on the 15th April and proceeded 
to Dehra, when he was summoned by the Government of India to Simla where 
he remained on special duty till the 27th. On the 26th he left Simla and 
returned to Dehra, to inspect the Trigonometrical Office and the field parties 
recessing a t  Mussooree, and again returned to Simla on the loth May. 
During his stay at  Silnla he visited the office of No. 18 Party (Himilayas).  
On the 16th July Major-General Strahan left Simla and returned to Calcutta, again 
visiting the Trigonometrical Branch Office at  Dehra and the field parties reces- 
sing a t  Mussooree. On the r rth S e ~ t e m b e r  he left for Bangalore and Poona, 
where he inspected the recess officrs of Nos. r o, I I ,  I 7 and 21  Parties, till the end 
of the month, when he handed over charge of the department to Colonel St. 
G. C. Gore, R.  E. 

4. Lieutenant-Colonel J .  R. Hobday, Deputy Surveyor-General, left Cal- 
cutta on 5th Decr~nber  for Burma, and inspected the lollowing survey parties 
a t  work in the field, vis. :-No. 20 Forest Party ,at Pegu, No. 7 Cadastral Party 
a t  Toungoo, Mandalay and Myingyan, and No. 3 Lower Burma, Topographical 
Party a t  Prome, returning to Calcutta on zznd ;idem. H e  then again left 
head-quarters on the 29th Janll;lry to il~spect the 'Rengal survey party in the  
field a t  Darbhanga and returnrcl l o  Calcuttg. on the 8th February. At the 
request of the Government of I I I ~ I ~ ,  hc started again on the r 2th February to 
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inspect report on certain traverse operations in t h e  Dera GhAzi Khan 
district that were being conducted by Mr. R. B. Smart,  Extra Assistant 
Superintendent, a t  the instance of the Punjab Government to  help the local 
patwlfri surveys. H e  met Colonel Montgomery, the Settlement Commissioner 
a t  SlninmAn, and conferred with him regarding the work in progress under Mr. 
Smart, and the square system of suryeying adopted by the  Punjab Government. 
H e  left Bhakkar in the Dera Ismall Khan district on the 24th of February 
and proceeded to Tezpur to inspect No. 6 Survey Party in Xssam, and finally 
returned to Calcutta on the I 7th March. 

H e  again left Calcutta on the 17th of April and inspected the Bengal 
Surveys recess office at Digha near Dinapore, and continued on t o  inspect three 
of the field camps of , the  Land Records Surveys in the North-West Provinces 
and Oudh, a t  Gonda, Fatehgarh and Bareilly. H e  then proceeded to Mus- 
sooree to inspect Nos. I and 8 Traverse Parties, and continued on t o  Naini Tal 
to  confer with His  Honour the Lieutenant-Governor and the Board of Revenue 
regarding the transfer of Nos. 2 and 8 Traverse Parties and Drawing office to  the 
control of Mr. G. B. Scott, the Superintendent, Land Records Surveys, North- 
West Provinces and Oudh, and other matters connected with the surveys in those 
Provinces, and finally returned to Calcutta on the  16th June. On the 2nd July 
he again left head-quarters to inspect the traverse detachment working in the 
Central Provinces and recessing a t  Jubbulpore, arid then proceeded to Pach- 
marhi to confer with Mr. Ibbetson, the Chief Commissioner, regarding survey 
matters connected with those Provinces. 

In August he inspected Nos. 3, and 9 arid 19 Parties at their recess quar- 
ters in Bangalore. 

5. Colonel St.  G. C. Gore, R.E., Superintendent, Trigonometrical Surveys, 
visited Mussooree in June and inspected Nos. 22, 23 and 24 Parties recessing 
there, and in July he proceeded t o  Simla where he inspected No, 18 Party. 

In September he left Dehra Dlin [or Karachi and inspected No. 1 9  Party. 

F I E L D  PARTIES. 
6. T h e  field operations of the year were carried on by two double and 

1 7  ordinary parties. Of these, one party was employed on trigonometrical sur- 
veys ; eight parties on topographical surveys ; one double and two ordinary 
parties on forest surveys ; two parties on cadastral surveys ; one double and 
one ordinary party, and a detachment, on traverse surveys ; and three parties 
on scientific operations. The  operations of the Forest Survey Branch were 
continued during the year in addition to the above. The Land Records sur- 
veys carried on by local agency in the North-Western Provinces and Oudh, 
which are under the general superintendence of the Deputy Surveyor-General, 
Revenue Branch, have been included in this report under the head of Cadas- 
tral Surveys. 

7. T h e  following tabular statement shows the whole of these operations 
grouped according to the scope and nature of the work on which the parties 
were severally employed :- 
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OUTTURN. 

8. The total outturn of survey during the year amounts to  95,934 square 
miles, including 66,883 square miles of reconnaissance. During the previous 
year the area surveyed amounted to 36,199 square miles which is considerably 
less than this year's outturn. T h e  increase this year IS due to  the  large 
amount of reconnaissance in Yunnan and along the Burma-China boundary, 
etc., on the + inch and f inch scales, the former amounting to 2,043 square 
miles, and the latter to  64,840 square miles. The  total area of rigorous sur. 
vey on all scales is 29,051 square miles a s  compared with 26,223 square miles 
done last year. The  traverse operations in the North-Western I'rovinces and 
Oudh, Assam, and the Central Provinces which were carried out for Cadastral 
purposes-to furnish the Settlement Department with skeleton plots on which 
field surveys are based-amounted t o  4,334 square mdes against 5,128 square 
miles done last year. 

9. T h e  operations are summarised in the following pages of Part I ,  and 
a more detailed report on the operations of each Field Party will be found in 
Part 11. 

TRIGONOMETRICAL SURVEYS. 

10. Owing to the continued disturbed state of Makrill alluded t o  in para- 
graph I I of last year's report the opportunity was taken t o  shift the  local'p of 
the triangulation party to  Burma, t o  complete the connection between the 
Burma and Assam triangulation which had to be postponed a: the close of the 
field season of 1895-96. By having two observers, Captain H. A. D. Eraser 
and Lieutenant H. H. Turner, observing sin~ultaneously the Manipur Longitu- 
dinal Series mas successfully completed and the Burma Triangulation linked up 
with the other Principal Triangulation in India. Opportunity was taken t o  
have the angles at  some of the stations of season 1894-95, re-observed, and the 
results proved thqt there had been no displacement in that  part of Assam, 
from the great earthquake of 1897. 

T O P O G R A P H I C A L  SURVEYS. 

I 1. Eight parties have been engaged in topographical surveys during the 
year-an increase of one over those employed in the previous year due to  the  
transfer of No. 3 Party from cadastral to topographical work. 

Of these, four parties, viz., Nos. 3, lo ,  I I and 21 have been employed in 
Burma, and the remainder, viz., Nos. I 2, I 4 ,  I 5 and I 8 in various parts of India. 

In. Two of the parties employed in Burma, Nos. I I and 21,  were again 
occupied in mapping the Shan States. The  ground under survey was similar t o  
that of the previous year, hilly and intricate and covered with scrub jungle. 
These two parties were much weakened by calls on them to supply surveyors for  
the Burma-China Delimitation Commission, and conselquently the outturn of the 
parties is lower than it would otherwise have been. 'l'he aggregate area survey. 
ed by the two parties on the scale o f  I inch=l rnile amounted to 3,658 square 
miles, 6,650 square miles of triangulation being also completed. 

The  average cost rate for  the topography is 8 1 5  per square mile, which 
compares very favourably with the previous year. 

13. Of the other two parties employed in Burma, No. l o  has had the 
country west of the longitude of  96@ 30' in Upper Burma allotted t o  it, while 
No. 3 Party is employed in Lower Burma. A good deal of the work of the 
f0rmt.r consists in filling in topographical detail omitted by the surveyors when 
the districts were under cadastral survey. 

T h e  party completed an area of 2,338 square miles of topography on the 
I inch scale at  a cost of just under id20 per square mile. In addition 
square miles of triangulation in advance of detail survey was executed. 

A large scale survey on the scale of 16  i n c h e s = ~  mile of the station of 
Maymyo was also commenced which w i l l  be completed during the coming year. 

No. 3 Party which was converted from a cadastral into a topographical one 
was e~nployed in Lower Burma on the detail survey, on the I inch scale, of the 
ground lying between the crest of the Arakan Yomas and the River Irrawaddy. 



SUMMARY. 5 

The  greater portion of the area under survey was uninhabited hilly country 
covered with dense foresl, and with very few roads, and considering that this was 
the  first year in which this party had worked a s  a topographical one, their 
outturn of 1,963 square miles of topography and 3,512 square miles of trian- 
gulation is very creditable. I he cost rates, 828.8 for topography and Rg for 
triangulation, are low for the class of country under survey. The party un- 
fortunately suffered a good deal in health owing to the malarious nature of the 
country. 

The  total result of the season's work in Burma is an addition to  our 
topography of 7,959 square miles. 

14. No. I 2 Party continued the topography of Sind on the scale of 2 inches 
to a mile. An area of 2,8 I 3 square miles was survejed and mapped on the 
2-inch scale at  an average cost of Rs. 13-1 per square mile, while the larger 
scale city survey cost R 140-1 per square mile ; this last rate includes the cost 
of the extra triangulation and traversing which had to be carried out in order 
to give the topographers a sufficiency of points for their work. An area of 
3,850 square miles was prepared for future topography by the usual triangulation 
and traversing and some additional bench-marks laid down by the Irrigation and 
Railways were connected with the triangulation and their heights fixed. 

15. The  survey of the Lushai Hills, which was commenced last season, 
has been carried on with fair success. 

T h e  secondary series of triangles which will Form the backbone of all future 
triangulation in this part has been carried through and completed, and in addition 
minor triangulation has been extended over an area of 1,423 square miles. 

Owing to all absence of data on which to found a lair estimate of the rate 
of progress i r ~  such country, the actual outturn of topography did not quite come 
up to what was expected, an area of 649 square miles having been completed. 

On account of the great physical diffic~~lties oL the country and the necessity 
of importing all food supplies, it is impossible to work a large party on this 
survey and a comparatively high cost rate will be inevitable. T h a t  of the 
present season is 8 6 4  per square mile for topography alone. It  is not fair, 
however, to judge this by the result of a first season's work i r ~  new and difficult 
country, and no doubt the rate will be considerably reduced in future years. 

16. No. r 5 Party a s  usual was employed on various surveys required by the 
Military Department mainly in the Rd\valpindi district'and in Icashmir, a special 
survey of the coal-bearing area on the Sor Range near Quetta having been also 
made. A detachment o f  this party was, as  heretofore, employed on the I inch 
survey of the wesiern hilly portions of Sind. 

I 7. No. I 8 Party completed a total area of 778 square miles in the KAngra 
and HoshiBrpur districts, and in the Sirmlir and Simla Hill States. This area 
included 156 square miles of the Kdngra district surveyed on the 4-inch scale 
and 622 square miles sur\leyed on the 2-inch scale. Classification of forests 
and soils was carried out in 3 I 2.4 square miles. 

The  survey of the town of N4han on the scale of 48 inches= I mile, which 
was begun last year, was completed, and a t  the special request and expense of 
the State  the Cantonment a t  NQhan was surveyed on the same scale. 

18. The total area 6f country topographically surveyed during the year, 
on various scales, from I inch to I mile upwards, amounted to 18,280 square 
miles against rg,rog square miles completed the previous year. 

The  total is made up a s  follows :- 
scale. 

13,096 square miles surveyed on the . , . I-inch. 
4,849 11 I ,  11 P I  . . .  a-inch. 

104 ,, I, 1 1  I )  . . .  4-inch. 
223 11  1, 11 I ,  . . .  6-inch. 

8 ,, B, $1  I . , -, 16-inch. 

F O R E S T  SURVEYS. 

19. The  special surveys of Government forests on various scales are 
carried out in part by the Forest Survey Branch and partly by the Survey Depart- 
ment. From the 1st April of the year under report the Imperial Survey Party 
working in the forests in Burma (KO. 20) \\.as transferred to the Forest Survey 
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Branch, and eventually it is hoped that these surveys will be all carried out 
under one administrative officer of the Imperial Branch of  this Department, 
t.hus giving the Surveyor-General greater professional control over them, in 
addition to securing more uniformity of procedure. 

During the year surveys mere carried out in Burma, Madras land Bombay 
and in part of the Himilayas by the Imperial Parties, and in the Central Provin- 
ees, Punjab and Burma by the Forest Survey Branch. 

20. In Madras the two parties, Nos. g and 19, which had been arnalga- 
mated into a single one last year, were further reorganised and put under charge 
of a single Impe;ial officer. - 

Surveys of reserved forests were carried on in the Kurnool, C d d a ~ a h .  
and NorthsCoimbatore districts. 

The  reorganisation and further familiarity with the  work had the effect, 
notwithstanding the difficulties of the country under survey, of largely increas- 
ing the outturn and diminishing the cost rate :, 1,350 square miles of 4.inch 
survey having been completed a t  a total cost rate of 8 7 4  per square mile, 
which is very satisfactory. The  health of the party was somewhat better than 
In the previous year. 

21. In Bombay the Forest Surveys were carried on a s  heretofore on three 
different scales. The  bulk of the topography, that of the ordinary forest re- 
serves, is mapped on the +inch scale, that of the special teak reserves on the 
8-inch scale, while small areas of bribul reserves are surveyed on the  16-inch 
scale. 

During the year surveys on the two snialler scales were carried on in the 
Thdna, Nisik, KolPba and North KBnara districts, and on the 16-inch scale in 
Ahmednagar and SholPpur districts. 

The  areas surveyed were, on the +inch scale 429 square miles, on the 
8-inch scale 254 square miles, and on the 16-inch scale 55 square miles. T h e  
cost rates are very satisfactory, that for +inch work being about the same a s  
for the last year, while those for the $-inch and 16-inch work are very consider- . - 
ably less. 

T h e  health of the party during the field season remained good, though 
during the recess they suffered somewhat from the ravages of plague. 

22. In Lower Burma, No. 20 Party continued the survey of the forests 
located there, the work being carried on in the Pegu, Shwegyin, Thayetmyo 
and Rangoon Forest divisions. T h e  country met with was very difficult for 
survey work, the hills being very intricate and densely jungle covered. As 
usual food depOts had to be established and provisions distributed from them 
to the various squads. The area surveyed comprised 472 square miles on the 
4-inch scale and 87 s q u v e  miles on the 2-inch scale, the latter scale being 
rmploved for unreserved forests which were surveyed to f i l l  up gaps in the 
sheets. In addition 1,200 square miles of triangulation and 186 square miles of 
traversing were completed. I he cost rates were satisfactory, that for the 
4-inch detail survey and for triangulation being the lowest tecorded by this 
party as  yet, though the cost of traversing was considerably higher than of 
late years, the enhanced rate being in part owing to the fact that the officer 
in charge had himseli to undertake the travarsing. The health of the party was 
on the whole good, though unfortunately three khalriris were carried off by tigers. 

23. The Forest Survey Branch continued its operations in the Central 
Provinces, the Chamba State and Montgomery district of the Punjab, in Oudh 
and in Upper and Lower Burma. 

In the Central Provinces an area of 1,780 square miles was surveyed, of 
which 1,454 square miles were mapped on the 4-inch scale and 326 square miles. 
on the 16-inch scale, the latter comprisicig work along the forest boundaries. 

In the Punjab, with the exception of some boundary traversing in the 
hlontgomery district, work was confined to the Chamba State where a number 
of forests are leased by Government from the Raja. One hundred square miles 
of these leased forests were surveyed.on the 4-inch scale and 953 square miles 
of the outlying portions were mapped on the I-inch scale in order to complete 
the topographical lnap of the State. 

In Burma work was carried on in the Ruby Mines, Pyinmana and Sal- 
ween-Ataran Forest divisions, and an acea of 377 square miles 01 survey corns. 
pleted. 
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24. T h e  total outturn of  Forest Surveys executed on various scales during 
'the year amounts to 5,217  square miles, of which 2,257 square miles werr 
surveyed by the Forest Survey Branch. T h e  area surveyed by the Imperial 
Survey Parties amounts to 2,960 square miles, being an increase of 563 square 
miles over that completed last year. 

Classed by scales the figures are  a s  follows :- 
scale. 

347 square miles surveyed on the 2-inch. 
41234 11 I ,, 4-inch. 

255 ,I I I 19 ,, 8-inch. 
381 1, 11 II ,, 16-inch. 

CADASTRAL SURVEYS. 

25. During the year under report there was one cadastral survey party 
in Burma administered directly by the Deputy Surveyor-General, one in 
Bengal, and one in the North-West Provinces. T h e  two latter are under the 
general professional superintendence of the Deputy Surveyor-General, whilst 
the programme and cost of operations are en~irely under the control of Local . .- 
Governments. 

26. T h e  Burma party completed an area of 71  I square miles in Lower 
Burma (Toungoo district) and 109 square miles in Upper Burma (Myingyan 
district). No traverse operations were undertaken by this party, since there 
was a sufficiency prepared in advance of detail survey in Upper Burma, vis., in 
the  Lower Chindwin district. No writing of records is done by the Survey 
Department in Burma. T h e  survey operations in Upper Burma having ad. 
vanced so far ahead of the settlement, it is considered that an annual outturn 
of about 800 square miles by the cadastral party will suffice for the next few 
years to enable the settlement to  overtake the survey. A separate establish- 
ment is kept up in this party to complete the mapping of the districts cadastrally 
surveyed, and to assist the Settlement Department in many ways a s  their work 
progresses. 

27. The  Bengal party completed an area of 607 square miles in Sdran, 
and 684 square miles in Darbhanga district. I n  addition, 267 square miles 
were traversed in Sdran, 619 square miles in Darbhanga, 95 square miles in 
Champaran and 726 square miles in Sonthal Parganas. 

The  cities of Darbhanga and Chapra were traversed and surveyed, the 
former on the scale of 64 inches = I mile, and a portion of the latter on the 
scale of 16 inches = I mile. Minor miscellaneous work, topographical and 
traverse, was carried on, in districts Champdran and Shdhabad of the Patna 
division, and for the rectification of boundaries in Kachnar and Banskati mehals, 
the Nepil Frontier, etc., etc. 

In Bengal the work of the record-writing is done by the  Survey Department, 
and there is nothing remaining for the Settlement officers to do but the attest- 
ation. T h e  detail survey is carried on entirely with amins. 

98. T h e  cadastral survey and writing of records were continued in the 
North- West Provinces. 

29. The  total area cadastrally surveyed was 3,314 square miles in the 
following districts :- 

Square miles. 
Bareilly . , , . . , , . 345 
K h e r i .  . . . .  . 284 . -- 
Pilibhit . .  425 

Do. Bisdlpur Tahsil . . 162 
~arrukhabad'. . 867 
Azarngarh . . . . . . . .  587 
Gonda. . . .  623 
Naini Tal . 21 

Districts Bareilly and Kheri and the hill parganas of Naini Tal  were completed 
during the season under report. 

30. The  detail survey was conducted entirely by patwdris except in Naini 
Tal, where there are no palwdris, and in portions of Farrukhabad and Pilibhlt 
districts where it was required to complete certain small areas expeditiously 
or where they were situated in difficult and scattered localities. 
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31. T h e  total areas cadastrally surveyed during the year in the different 
Provinces are a s  follo\vs :- 

Square miles. . . . . . . . .  Bengal 1,420 . . . . . . . .  Burma 820 . . . .  North-West Provinces and Oudh 3,314 

TOTAL . 5,554 - - 
T R A V E R S E  SURVEYS. 

32. During the year under report there was one double party in the North- 
w e s t  Provinces and Oudh, one party in Assa~n, and a detachment in the 
Central Provinces. 

33, The party in the North-West Provinces completed an area of 3,800 
square miles in districts Farrukhabad, Etiwah, Mainpuri, Etah, Azamgarh and 
Gonda, also an area of 164 square miles of topographical survey, in districts 
ShihjahPnpur and Kheri, and the Lalitpur sub-division of JhPnsi district. 

34. T h e  Assam party traversed an area of 1,076 square miles in the 
Assaln and Surma Valleys and topographically surveyed an area of 1,144 square 

on the 2-inch scale of the Brahmaputra Valley, in districts Nowgong and 
Sibsigar. This party ceases to  exist from 1st November 1899, but a detach- 
ment will remain in the Province to  undertake the traversing of extensions of 
cultivation and the upkeep of topographical maps and other miscellaneous work 
that may be needed by the Local Government. 

35. T h e  detachment in the Central Provinces completed the  traversing 
of 147 Square miles of razjatwa'ri excisions in districts Chhindwira and Bet61, 
300 Square miles in the  ChhindwPra Jagirs and 31 square miles in the BilPs- 
pur district. 

36. T h e  areas traversed during the year, excluding the traversing dont: by 
the cadastral parties for their own surveys, are a s  follows :- 

Square miles. 
North-West Provinces and Oudh . 3,800 
Assam . . . . . . . .  1,076* . . . . . .  Central Provinces 478 

-- 
TOTAL 5,354 

- --- 
SPECIAL OPERATIONS. 

37. T h e  two Astronomical Parties Nos. 2 2  and 23 were employed in con- 
tinuing the latitude observations. NO. 2 2  Party worked along the East c o a s t  
Series. Observations having been taken a t  8 stations. 

Captain G. P. Lenox-Conynghaln who was in charge of No. 23 Party conti- 
nued the system of determining latitudes in groups, referred to in paragraph 32 
of last year's report. Observations for latitude and azimuth were taken at  8 
stations forming a group round Kaliinpur H. S. the orlgin of the Indian Survey. 
Owing to the increased amount of  computations the observations could not be 

analysed to draw any conclusion from the results. 
38. T h e  tidal observations have been continued as  usual. Automatic regis. 

[rations with self-registering tide-gauges were continued a t  13  stations i n  India, 
Burma, the Andaman Islar~ds, the Persian Gulf and the Red Sea, and i n  addim 
tion a series of personal tidal observations to graduated staves alluded t o  i n  
paragraph ,33 of last year's report, was continued a t  6 stations with the object 
of  colnpanng the actual times and heights of  high and low water with those 
predicted in the tide-tables. The  observdtions at Diamond Island having been 
colnpleted, it is proposed to close this station and to start work a t  Port Albert 
Victor during the ensuing season. 

39. The levelling operations, suspended last year, were resumed and the l i n e  
of levels was continued from I<atni to Allahabad, thus completing another 
from Karachi on the west to Vlzagapatam on the east. In addition, a branch 
line was run from Katni along the Indian hlidland Railtvav to ICethora and f rom 
thence to the two ends of the %ironj Base line. The  total outturn amounts t o  

r 01 thir area 1,020 mquare miles was for tupograph~cal survt~y on the z-inch scale. 



3 7 8 i  miles of double levelling, fixing the h e i g h ~ s  of 33 embedded bench-marks, 
331 ordinary bench-marks, 9 4  Railway bench-marks, I I P. W. D. bench-marks 
and 8 stations of the Great Trigonometrical Survey. 

40. The  Government of India having decided to undertake a magnetic 
survey of India, Captain H. A. D. Fraser, K.E., who had gone home on furlough 
was deputed to consult Professor Riicker on the matter, to proceed to Kew and 
to make a study of the subject, and to arrange about providing suitable instru- 
ments. 

As these have to be made especially to order, there is no probability of the  
actual survey commencing before the end of the year 1900. 

GEOGRAPHICAL SURVEYS A N D  RECONNAISSANCES. 

41. Under this head are included surveys and reconnaissances which are 
=xecuted on the scale of 4 inch to I mile or smaller scales. During the year an 
area of 2,043 square miles of survey on the  scale ot 4  inch=^ mile was corn. 
pleted in Kashmir and Gilghit, and a very large addition made to our knowledge 
of the geography of our frontiers, amounting to some 65,000 square rriiles of 
geographical reconnaissance on the $ inch scale. 

w 

HEAD-QUARTERS O F F I C E S .  

42. The details of the work done in the various offices a t  head-quarters 
are given in Part I11 of this Report. 

43. The offices in Calcutta mere supervised by three Assistant Surveyor- 
Generals : Mr. A. E. Spring remained in charge of the Drawing, Engraving 
and Map Record and Issue Offices and also held charge of the Bengal 
Provincial Drawing Office, and Mr. T. A. Pope continued to supervise the Pho- 
tographic and Lithographic Offices. The Correspondence Office was, a t  differ- 
ent ~ e r i o d s  in the year, under Captain H. A. D. Farser, R.  E., Lieutenant G. A. 
Beazeley, R.  E., Major S. G. Burrard, R .  E., and Captain P. J. Gordon, I.  S. C., 
and the Mathematical Instrument Office was in the hands of Lieutenant-Colo- 
nel J.  R. Hobday, 1. S. C . ,  Major W. J. Bythell, R. E., Captain H.  A. D. Fraser, 
R. E., Lieutenant G. A. Bea~eley,  R. E., and Major S. G .  Burrard, R. E. 

44. T h e  Geographical Section of the Drawing Office has a s  usual been 
employed on the work of completing and keeping up to date the m2ps of the 
North-Eastern and South-Eastern Frontiers. Sheets No. 15 S. E. (6th edition), 
22  S. W. (and edition) on the 4-mile scale, were brought up to date and pub- 
lished. and sheets No. 22 (6th edition) and 23 (2nd edition) on the 8-mile scale 
were also corrected, brought up to date and published. Of the South-Eastern 
Frontier Series, sheets No. 2 S. E. (5th edition), 2 S. W. (2nd edition), 
4 N. W. (6th edition), 5 S. W. (6th edition), 6 N. W. (7th edirion) were added 
ro and published. Upper Burma sheets Nos. 305, 306 (2nd edition), 307, 
315, 351, 352, 353, 358, 360, 361, 362 on the I-mile scale were completed and 
published, and sheets Nos. 304,350, 398, 399, 402, and 458 are now under publi- 
cation ; sheets 260 (2nd edition), 316, 400, 401, 403, 404, 405, 406, and 407 
are very nearly completed and will be published early next year; sheets 313 
and 3 1 4  of the same series had their boundaries revised and brought up to 
date. T h e  general maps of India on various scales have been corrected and 
brought up to date;  the 32-mile map of India (3rd edition) was published 
early in the year; the new Railway map of India on the 32-mile scale show- 
ing railway and steamer stations was completed and sent to press and will 
be ~ublished shortly. The  Military map of India on the 32-mile scale is still 
under preparation and will be completed early npxt year. T h e  provincial 
maps on the 16-mile scale were all more or less corrected and brought up to 
da te ;  those of the Bombay Presidency, the Madras Presidency and of the 
Punjab, had the hills brush-shaded and sent for engraving. A large number 
of  maps were prepared for the Military and other Departments, among them 
a series of maps to illustrate R4r. Grierson's work in connection with the Linguistic 
Survey and some for Mr. Forrest's work on the Indian Mutiny of 1857. 

45. The  work of the Revenue Section has been mainly of the usual 
routine nature. The map of " City of  Calcutta and Suburbs" (in two sections), 
on the scale of 6 i n c h e s = ~  mile is a t  press. Five standard sheets of district 

C 
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PesliAwar, a map of Calcutta and l o  miles of surrounding country on the ]-inch 
scale, and a map of the Civil station of Basti on the scale 8 ~nches=r  mile, 
have been compiled and published. The  a-inch map of Calcutta and l o  miles 
of surrounding country was also compiled and is in press. Six standard sheets 
for the Ncrth-Western Provinces and Oudh, (two sheets on the I-inch scale 
and four sheets on the 4-inch scale), and four standard sheets for the Bombay 
Presidency, have been published. Sheet No. 389 of the Bengal series has 
been compiled from the old main circuit maps, One district in the Punjab and 
three in the Central Provinces have had the office copies on the !-inch 
scale corrected from tracings supplied by the Settlement Depart~nent. Of the 
large scale maps press order was given on rg  sheets on the scale of I inch= 
50 ft. of the Rloulmein Town maps, and for lg r  sheets on the scale of I inch 
=50 ft. of the Rangoon Town maps :  154 originals of the Rangoon Town 
maps on the scale of I inch=roo ft. were sent to press for reproduc~ion. Of 
the office copies 17 standard sheets and 2 6  parparrn maps of Bengal, g stand- 
ard sheets and 7 parfn,ra maps of the Central Provinces, 2 standard sheets 
of Bombay, 7 pargana maps of Assam, 2 standard sheets of the  North-Western 
Provinces and Oudh, and 16 Cantonment maps, on various sc;~les ,  were revised 
and corrected a s  to their boundaries and brought up to da te ;  twenty (old) stand- 
ard sheets of the Punjab, 45 pargano maps of Bengal and 7 of  the Celltral 
Provinces were touched up, corrected and brought up to date for rrpuhlication. 
Of the district maps on the +-inch and )-inch scales, 4 districts of I he Punjab, 
one of Bengal, and 2 in the Central Provinces were corrected and brought up 
to date from information supplied by the local authorities. 

46. In the Cadastral Section 4,609 sheets were ~ublished of which 633 
belonged to the  North-Western Provinces, 3,431 to Burma, 289 to Bengal (TikPri 
Ward's Estate, District Gaya) and 256 to Assam. 

47. The  Bengal Provinc~;~l Drawing Ofice continued to be employed on 
the compilation of standard sheets on the scale of 2 inches= I mile for re- 
duction to half scale, by photography, from the cadastral maps of Blhar, 
Orissa and Chittagong. The  outlining of 6 standard sheets in 2.4 sections of 
Bihar was completed and 32 sections were sent to  the Photographic office for 
reduction to the scale of I  inch=^ mile. T h e  outlining and examination of 
the Orissa standard sheets was completed and 4 sheets in 16 sections were 
sent to the Photographic office for reduction to the scale of I inch=~mi le .  
T h e  whole of the cadastral maps of Chi~tagong have been reduced by panta- 
graph to the scale of 2 inches=r mile, and the outlining of 4 standard sheets 
in 16 sectrons was completed during the year under report. Of the special 
publication of 26 standard sheets of Orissa on the scale of 2 inches= I mile 
called for. by the Government of Bengal showing the irrigated areas, g sheets 
were published during the year under report. 

48. In the Engraving Office the work has been steadily pushed forward. 
T h e  quarter sheets of the Atlas of India being principally worked upon ; eight 
new sheets have been p~~blished,  6 3  new quarter sheets in various stages of pro- 
gress have been added to with the most recent surveys. Fifiy published quarter 
?beets and 15 full sheets have been corrected and brought up to date for print- 
ing, while 29 plates have been projected or had the borders cut on them. A 
new map of India on the 61-mile scale has been projected ; the published map 
on the same scale, the 8o-mile and the  96-mile maps have been in hand t o  
bring the railways up to date ; the hills have been well advanced on the 128-mlIe 
map and have just been started on the 256-mile map of India. Of the 16-mile 
provincial maps, Bengal in 2 sheets and the Bombay Presidency, have had some 
new materials added to them ; Central India, Central Provinces, and Rhjputhna, 
all in 2 sheets, Gujarht and LIadras in 6 sheets have all been in hand for correc- 
tions and additions. The four sheets of the map of the Punjab and Kashmir both 
with and withclui hills have been in hand and large additions are in progress In 
sheets 1 and 3. 'I'liil-teen district maps for administration repcwts have been 
complt.ted and published, while fifteen others, 6 Index maps, 5 char!% 
4 imprint and note plates have been in hand for correction. Three new tint 
plates hare been completed and 53 plates have had titles ant1 footnotes cut on 
them for the Photo.-Litho. Oilice. 'I he C ~ p p e r - ~ l a t e  Printing Section pulled 
18,624 impressio~s and tho Steel-facing Section dealt with 236 plates. 
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49. T h e  scheme for the reorganisation of the Photographic and Litho- 
graphic Office, having received the sanction of the Secretary of State  for India, 
came into effect on the 1st December I 898, and has been found to work smoothly 
and well during the past year. T h e  technical sections of the Trigonome~rical 
Branch Office at  Dehra Dlin have now been amalgamated with this Office for 
the purposes of promotion, and all posts carrying progressive salaries have been 
abolished, with the exception of a few which will, as a rule, be filled by men 
trained and appointed in Europe. Under the new arrangements every Inan in 
the Office knows precisely what amount of promotion he may reasonably 
expect during his term of service, and the feeling of uncertainty a s  to their 
future prospects felt by all the assistants while under the old rules has been 
entirely removed. 'The financial result of the scheme is a small saving to Gov- 
ernment, effected by the abolition of one of the more highly paid posts and the 
substitution for it of several -posts in the lower grades. 

The  amount of work received for reproduction during the year is consi- 
derably in excess of that received last year. The \vork sent in by other depart- 
ments and Government officials has increased very largely, and it has  been 
found impossible to fulfil these heavy demands, and a t  the same time to keep 
the current departmental work from falling into arrears. The publication of a 
large number of the standard sheets of the Topographical and Revenue Surveys 
has been seriously delayed during the past year by theurgency of the demands 
1nade upon theoffice by other departments; and a s  it isnot  to be expected that 
these demands will lessen in the future, but rather that they will continue to 
increase, the question of slrengthening the establishment in certain sections of 
the Office, which are undermanned, will shortly require consideration. It  is im- 
possible to allom the publication of departmental maps, which forms the legi- 
timate and most important work of the  OKce, to fall into arrears, in order that 
other work, however urgent, may be undertaken. At the same time it is un- 
desirable to decline work sent in from outside, such a s  military maps for 
manoeuvres, weather charts for meteorological purposes, adrnlnistration report 
maps, railway maps and diagrams, etc., which cannot be executed elsewhere, and 
are useless if not supplied within a given time. l ' he  printing power of the 
Office has been increased of late years, and is now equal to any demands that  
are likely to be m < ~ d e  upon it, but the establishment has remained practically 
thesame for many years past, and a small increase to it is now absolutely 
necessary if arrears are to be avoided. 

The number of original subjects dealt with during the year mas 6,873, a s  
against 6,364 last year. Of these the number of departmental subjects (normal 
and cadastral) is slightly more than last year, v i z . ,  5,349, a s  against 5,062, 
while the number ol extra-departmental subjects increased from 1,102 to 1,524. 
The  printed outturn, excluding type work, amounted to 965,453 copies, of which 
I 35,094 were of ordirlary departmental maps, I 36,630 of cadastral maps, and 
693,729 of extra-departn~ental maps and plans. Nearly three-fourths of the 
whole outturn of the presses and machines was thus executed for other depart- 
ments. Last year the total number of copies printed was 695,812, of which 
156,155 were departmental maps, 94,328 cadastral maps, and 445,329 extra- 
departmental subjects. T h e  increase of cadastral workis owing to the fact that 
the outturn consisted of Burma and Assam sheets, of which more copies are 
required than of  the North-West Provinces sheets, which formed the bulk of last 

outturn. The number of pages or items set up in the Type-printing Section 
was 13,93a, or 1 1 3  in excess of last year. 'l'he number of pulls was 1,277,949, 
or I O I  , I  I z more than last year and of copies, 664,039, or 16,7 I 7 less than last 
year. The  Helio~ravurc Section again shows 11 considerable increase ; I 28 plates 
were etched, yieltling S6, j 14 prints or 27 plates and I 2,7 1 3  prints in excess 
of last year's outturn. l ' he  number of blocks made by the Enamelline process 
was 78, yielding 1 2 , 1 0 0  prints, a s  against 8 2  blocks and 8,100 prints last ycar. 
The  total value of the cvorlz done in all sections amounted to R2,17,622, which 
is R24,696 in excess of the value of last year's outturn. 

The more important publications ol the year are referred to in Part 111, and 
full details of the work done in every section will be found in the Appendix. 

50. In the Map liecord and Issue Oflice the number of new maps and 
editions of drpartmental subjects received during the year amounted to 4,591, 
of which 4,239 were cadastral maps. T h e  total number of maps issued was 
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1,g4,848, and their value Rz,15,1g5,  which sho\vs an increase of 38,325 in 
number and 897,253 in value, on those of the preceding year. I he cash 
sale of maps amounted to R20,916, which alsoshows an increase of 81,602, over 
the cash recrtpt,s of the past year. 

5 1 .  In the Mathematical Instrument Office the total number of instruments 
issued mas 72,514, and their value R2,59,435 against 59,100 and 82,83,857, for 
the previous year. The number of instruments received into store was 61,407, 
and their value R2,84,208, against 54,256, and R2,61,816 last year. There has 
been an increase in the number of instruments issued during the year, but their 
value is less ; there has also been an increase both in the number and value of 
instruments received. The number of instruments taken from the repairable stock 
and rendered serviceable was 4,118, and their value 8 1,07,967, against 5,250, 
and 81,136,055 last year. This shows an increase in value though a decrease 
in number. 

The  conversion of old pattern levels and theodolites has been steadily 
continued and 7 I levels, obsolete patterns, have been converted into serviceable 
instruments and issued. Since the increased ystablishments for the repair of 
i r~strun~ents  have been sanctioned, 487 levels 2nd 192 theodolites have been 
converted and issued and, except in the case of special patterns for definite 
purposes, indents for such instruments have been discontinued. T h e  value of 
instruments indented lor during 1899-1900, from England amounted to £5,174. 
This  shows a small increase over last year's figure. 

52. In the Trigonometrical Branch Office at  Dehra Dlin a commencement 
was made with the preparation of the North-East Longitudinal Series for the 
press. The  reduction of Captain Deasy's and other exploration work entailed 
tlclavy computations. A catalogue of circumpolar stars was computed for the 
use c;f the Trigonometrical Parties. 

T h e  usual meteorological and solar photographic observations were 
continued. The  results obtained with dry plates in the photoheliographic wort 
have been so successful that it is expected they will, in time, supersede the wet 
plates. This is all the more satisfactory, as  on cloudy days during the monsoon 
many a negative was spoilt by lhe quick drying of the  wet plates. 

The  reproduction of maps for the forest department in various colours 
has entailed a heavy pressure of work on the small photozincographic section. 

T h e  Training School has continued to do good work and the class 
just passed was the largest the school is likely to have for some years to come. 
Seven oflicers of the Imperial Service went through a practical course of 
trigonometrical, topographical and astronomical work. Thirteen of the Pro- 
vincial officers were put through a course extending over the whole year and 
were then posted to field parties. In addition fifteen Sub-Surveyors satisfactorily 
passed through a course fitting them for topographical surveyors. 

53. The  head-quarters offices of the Forest Survey Branch at Dehra Dlin 
were under the supervision of Mr. W. H. Reynolds, Superintendent of Forest 
Surveys, and were employed as usual upon correspondence and accounts, and 
final computations in connection with the work of the several field detachments 
nf the Forest Branch ; the maintenance of Forest records ; the compilation and 
drawing of special maps and other miscellaneous work lor the Forest Depart- 
ment ; and on the training of men for f o r ~ s t  survey work. During the year 5 
index maps on various scales, 169 standard sheets on the 4-inch scale and 29 
standard sheets on various scales were published. In addition to  !he above 
3,274 printed maps were coloured, 440 tracings were prepared and 2,230 
printed maps were mounted in book form for the Forest Department and Dis- 
trict Officers. 

ESTABLISHMENT. 

54. During the year the  Department has lost the services of two officers 
of the Imperial Service. 

Major-General C. Strahan, R. E., Surveyor-General of India, retired from 
the Department in which he had served for the last 36 years, on the 30th 
September 1899, the close of the survey year. 

General Strahan, who was the last of the Bengal Engineers, received his 
first commission from Addiscombe, on the 8th June 1860 a t  the early age of I 7. 
H e  came out to India in 3862, was appointed to the Survey Department on the 
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26th September 1863 and posted to the Central India Topographical Survey in 
which he remained nearly 1 7  years, when he was transferred to the Rrijputina 
Topographical Survey for 3 years. In 1883 he was appointed Assistant Survey- 
or-General and rose through the post of Deputy Surveyor-General, Revenue 
Branch, to be Surveyor-General in 1895 from which position he has now retired 

General Strahan had a very wide grasp of general scientific matters a s  well 
a s  great administrative ability and a thorough mastery of  Topographical Survey- 
ing and his loss \\,ill be greatly felt by the Department in all its branches. The  
Government of India have been pleased to place on record their appreciation of 
the professional reputation and eminent service rendered to the State by the 
Department during the period it was under his control. 

Mr. G. \V. E. Atltinson, Officiating Deputy Superintendent, 1st grade, 
retired from the service on superannuation on the r ~ t h  October 1898. H e  
joined the Junior Division (now the Provincial Service) of the Trigonometrical 
Branch on the 1st August 1859, and after varied service was promoted to the 
Senior Division (now the Imperial Service) on the 8th November 1892. 

Mr. Atkinson was for many years in charge of theTrans-frontier Geographi- 
cal mapping, and had acquired a very considerable kno\vledge of the subject. . -  - 

55.  In the ~ r o v i n c i a i  Service the Department has lost- the services of five 
officers during the year, viz . ,  three by the retirement of Messrs. L. J. Pocock, LV. 
S.  Buttress and P. White and two by the deaths of Mr. A. H. Peychers and 
Rai Bahadur Hira Singh. 

R E T R O S P E C T .  

Remarks o n  t h e  progress of the Operations since March 1895. 
56. Major-General C. Strahan, R.E., the late Surveyor-General, having been 

unable to draw up the report on the operations of the department during this the last 
year of his tenure of office, requested that the following might be included in it. 

'I A few remarks on the progress made in the different branches of the depart- 
ment since March 1895, when Sir ti. Thuillier retired, and the work remaining to be 
taken up may be of interest. 

" In 1896, Colonel Sandeman submitted to Government a scheme by which the 
different Local Governments and Administrations of India should be allowed to 
prosecute their own cadastral and other surveys under the management of officers 
trained in the Survey Department, \\:ho were to be lent to them: this system 
had already been introduced into Bengal with success and a few months before 
Sir H .  'Thuillier left, an othcer mas deputed to carry on similar operations in the 
North-West Provinces ; during the coming field season he will have under him a 
staff consisting of a Royal Engineer officer and 16 Provincial officers and the outturn 
will be about 4,000 square miles a year. In addition to these there is a Drawing 
Office, the duty of which is to prepare the I-inch standard maps from the 16-inch 
settlement maps of the culti\.ated areas and to fill in the gaps by topographical 
survey. To  the Central Provinces an experienced Provincial officer has been 
deputed to supervise the traverse operations and to otherwise assist the Local 
Administration in carrying out their local surveys on a correct basis. 

" Another Provincial officer has been nominated for the same purpose in the 
Punjab, and a third officer is now on deputation to Assam. For all of these Draw- 
ing offices must be organised; one for the Central Provinces is urgently wanted. 

" The duty of  these Drawing offices mill be not only to prepare in the first 
instance the I-inch standard sheets as already mentioned, but also to bring those 
already published up to date and hereafter to continue keeping all maps of the 
Province up to date. For this most important duty no proper provision has 
ever been made, and i f  not dealt with, will in years to come necessitate great 
expenditure in malting entire resurveys. Arrangements hdve been made with the 
sanc~ion of the Bengal Government by which a t  a trifling annual cost, the map of 
Calcutta on the scale of 50 feet to the inch, which was published about 1893, will 
be :,l\\.ays kept up to d;lte and no resurvey will ever be required until one on a 
still larger sc.ile is found to be necessary. This is what is wanted for the whole 
of India, but which it is quite impossible for any one Central Office to attempt to 
carry out ; i t  can only be donc by some system of dividing the labour, such a s  is 
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being done by these Provincial Survey establishments with their attached Drawing 
offices. 

" For many years the Topographical Parties had co~nplained of the difficulty of 
training new hands in the held and of the time wasted by the older men in train- 
ing them ; moreover, i t  was said and with truth that a t  best the men were not well 
triuned. To  remedy this a training school for native surveyors was organised 
at Dehra D ~ i n  and thls has since been enlarged, until it has now become an 
important institution under the Superintendent, Trigonometrical Surveys, a t  which 
all 11nperi;d and Provincial officers, a s  well a s  native surveyors, go through a course 
of instruction. It is doing admirable work, but is unable to train native survey- 
ors fast enough to supply the demands of our Topographical Parties and those 
of foreign countries. 

" 11~1-ing the last 3 or 1 years the calls on the Department to provide trained 
surveyors for work out of India have been increasing and are now so many that 
me cannot supply them without detriment to our own work. In addition to surveys 
for Boundary Commissions and Military Expeditions, which may be looked upon a s  
part of our legitimate work, we have been asked for and have furnished surveyors 
for Africa, China, Zanzibar, and a detachment under two European oficers is under 
orders to survey the added area in Kwang Tung. I t  is not only on the topographical 
branch that such demands are made, but they extend also to the cadastral 
and trigonometrical branches ; for we have supplied four Provincial Officers to Siam 
and a rctired Survey Officer \vho has taken service under the Siam Government is 
now in India recruiting native Surveyors for that country; and again not long ago 
I was obligrd to refuse to send to the Straits Settlement some natives experienced 
in trigonometrical work, for want of men to spare. In consequence of these 
increasing demands I consider that the department should a t  all times be kept up 
to its full strength in both the Imperial and Provincial Services. 

" The scientific branch has not been idle ; the electric determination of the 
difference of longitude between Icardchi and Greenwich has been finally deter- 
mined with a probable error of about o"'33 ; the principal series of triangulation 
through MakrAn to Persia mas started, but owing to the political rising in those 
parts during which our officers narrowly escaped with their lives and several 
natives were killed, it came to an abrupt conclusion and has not yet been started 
again. A junction has been made between the principal triangulation in Burma 
and that in India, the result of which has been to prove that the most eastern 
stations, near Manipur, to which the Indian work had been carried, had not been 
disturbed by the earthquake in Assam. It  had been previously ascertained by 
means of some carefully executed secondary triangulation that the hills to the 
west of Shillong had been perceptibly thrown out of position, both horizontally 
and vertically, but neither the actual amount of the displacement nor the area 
over which it extended could be ascertained, as  it was evident that all the stations 
visited lay within the affected area. This being so, the Superintendent, Geolo- 
gical Survey, asked for sanction to have the whole of the triangulation in that part 
ol Assarn rigorously revised; as however the junction now made has proved that 
such revision is not necessary for geodetic purposes, the Government of India have 
decided that it is not worth incurring su& a heavy expense. 1 still hope, however, 
that this may some day be sanctioned, when the finances are in a more favourable 
condition, as  I believe it is almost the only case in which it is possible to determine 
with accuracy the actual displacement of the earth's crust over a large area due 
Lo an  earthquake. Tidal observations have been extended to the Red Sea 
and observatories have been established at  Perirn and Suez. 

" Arrange.nents have been made to qtart the first magnetic survey of India, 
and i t  was hoped that a cornniencenicnt sould have been made this field season, 
1,11t this is now impossible as the necessary instruments cannot be procured t ~ l l  

.October I goo. 
" Great progress has been mad,: in topographical surveys, more especially in 

I3urma, where four topographical and one forest survey party are a t  ~vork, besides yet 
anr,ther small parly in the Lushai Hills. The whole of Burma and the countries 
between Burma and Rengal have now been allotted to some one of these parties. 
T l ~ e  rcsurvey 01 the \vholr of Sind was commenced in 1895-96, and about 4,000 
square miles a year are being mapped. 

" Only one cadastral party is now being carried on, on the old lines, and that 
is working in Burma. .The survey of the cultivated areas in the Assam valley 



and in Cachar of which the Local Government wanted cadastral maps has been 
finished, but there are large permanen~ly settled tracts in Cachar which have not 
been mapped since the original survey 40 or 50 years ago. Portions of the 
North-CVestern Provinces \\-ere cadastrally surveyed on the old system previous to 
I 895, but as  already mentioned the remaining districts are being surveyed by local 
agency under our officers. 

" The areas completed since 1895 by the topographical, forest and cadastral 
surveys are as  follows :- 

Square miles. 

Topographical Surveys . . . . . . . 89,235 
Forestsurveys . . . . . . . . 23.314 
Cadastral Surveys . , . . . . . . 35,263 
Travrrse Sur\.cys . . . . . . . 29,704 
Geographical Surveys or Reconnaissances . . , . . 278,456 

" N o  allusion so far has been made to the large Head-Quarters Offices, in 
Calcutta nor to the Trigonometrical Branch Office in Dehra Ulin. The  actual 
number of maps examined, printed and issued, the number of instruments manu- 
factured or repaired and issued, and all the other work performell in Calcutta can 
be seen in the annual reports. In almost all the different branches work is steadily 
increasing and it is almost certain that not many years hence an enlargement of 
the office will be required. The copper.plate printing establishment is 111uch 
below the strength it should be and it is accumulating arrears at  an alarming pace, 
but it is impossible to strengthen it for want of spare. We  have been forced to 
take a house in mhich to accommodate the Bengal Drawing Ofiice for want of 
room. The  Trigonometrical Brancii Ofice is also much too cramped and some 
addition to that is urgently wanted, and I hope Government will carry out my 
successor's proposal when he submits it. The  clerical and other establishments 
of these different offices, which up till now have always been in separate cadres, 
and difficult to dcal with in respect to promotions, etc., have all been remodelled 
and amalgamated like to lilie, which much simplifies such questions and greatly 
accelerates promotion in the smaller offices. 

"As  the question is sometimes asked as  to when the Survey of India \\fill be 
completed, it will not be amiss to mention some of the areas still remaining to be 
surveyed for the first time, a s  \yell a s  those which have been reconnoitred only, and 
require resurvey or of which tlie maps have become out of date. 

" In the North-Western Provinces there are nine districts aggregating an area 
of over 17,500 square miles, which have never been accurately surveyed at  all ; the 
existing maps are based on rough settlement surveys made many years ago, of 
other parts the maps require revision. All this has been provided for by the local 
survey establishment. 

" The maps of, by far the greater part of, Bengal and Cachar are so old a s  to 
be of but little use now ; the changes of rivers in many places are so great a s  to 
make it impossible to trace the rivers along which the steamers ply. No provi- 
sion has been made in either Bengal or Cachar to resurvey these areas. 

"Of  upwards of 35,000 square miles in the Punjab, we have no reliable maps ; 
arrangements have quite recently been made with the Local Government by which 
it is hoped new maps of the Punjab will be gradually produced ; at present tlie 
scheme is in its infancy, but I trust it will shortly be orga~iised on a proper footing, 
with a strong drawing oflice. 

" In S ~ n d  a topoqraphical party is a t  work and should complete the province 
in nine or ten years, it will then take up the survey of 18,000 square miles yet un- 
surveyed in RfijputAna. 

"There are hilly portions of Madras of which we have no maps worthy of the 
name. A topogar,hical party was provided for the survey of these on thr  I inch 
scale, but it was directed to take up the special surveys of the forest reserves. on 
the scale of 4 inches to the mile, and of course its progress. tho~lgh it is a double 
party, is slow. There are uplvards of 26,000 square miles i l l  this Presidency still 
to be topographically surveyed. 

" It is difficult to say what area still remains for survey in Burma, the Lushai 
Hills, Hill Tippera and the Chittagong Hill Tracts, but it cnnnZ.t be less than 
150,000 square milcs, which \\ i l l  occupy the present parties for some 1 5  years. 

" The above are in British Territory or Tributary States, but besides those we 
have 80,000 square miles in Hyderabad of which we have m?ps formed from rough 
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reconnaissances ; and a very large area in the eastern Himalayas, including Nepll 
of which we know but little more than can be gathered from native information. 

" Without pretending that the above embodies all that remains to completethe 
first survey of India or that the figures quoted are more than approximate, I think 
I have shown that there is work enough to employ the topographical branch for 
many years to come, without taking into account resurveys on a larger scale 
which will assuredly be hereafter required in special places. 

" T h e  future of the cadastral surveys has been or will be provided for provin- 
cially ; they can never end, as  the fields and other details are constantly changing, 
and in many cases resurveys will be necessary when new settlements are required. 

" In the scientific branch there is still a large amount of work to be done. 
Owing to the extension of our surveys and reconnaissances to the west and north- 
west in BallichistAn and Persia, and to the east and north-east in Burma, it has 
been found absolutely necessary to  extend the principal triangulation ; in Burma 
several base lines mill have to be measured, and probably some telegraphic deter- 
minations of longitude will be desirable. T h e  observations for latitude and azimuth, 
which have been constantly put aside for other more urgent work, have yet to be 
finished in India and they must be made in Burma also. T h e  magnetic survey 
has not yet been even commenced. The observations at many of the tidal 
stations will not be completed for several years, and the levelling operations are 
still going on in India, whilst Burma has only one line of levels-that from Elephant 
Point to hlandalay. " 
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PART II. 

THE OPERATIONS OF THE SEVERAL FIELD PARTIES, 
TRIGONOMETRICAL SURVEYS. 

INDI.4 TRIANGULATION. 

57. This party under Captain Fraser, R. E., started from Calcutta on the 
Pevson~tel. 14th October, arriving in Rangoon on the 

17th October and in Mandalay on the  
Captain H .  A. D. Fraser. R.E., Officialing 

neputy Superintendent, 1st grade, In charge 'gth October' 
from I &  October 1898 to 12th May 1899. 58. After a halt of two days the 

Lieutenant H .  H .  Turner, R.E., Officiating 
oep,,ty Superintendent, m d  grade, in charge party embarked On One of the 
from lst  to  13th October 1898, from 13th May Irrawaddy Flotilla Company's boats, and 
to 28th June 1899, and from ~ 2 n d  August to proceeded down the river a s  far as  Pak6k- 
30th September 1899. 

Mr. j. Hickie, Extra Assistant Superintendent, k ~ ,  where the party changed into the 
4th grade, incharge from 29th June to ~ 1 s t  Chind~vin steamers. T h e  journey up the 
A U ~ U S ~  1899. rSub-Assistant Supe- Chindwin occupied 7 days, and Homalin 

r~ntendents, was not reached until the 30th October 
Mr. D. 1. Hunter, B.A.4 A d e  Joined 1898, ,, H. R. Hunter I party on 1st October 

L1898. 59. .A halt of seven days was made 
at Homalin, the time being employed in adjusting Instruments and lamps. 

60. Actual work was commenced by Captain Fraser a t  Tonsaltah on the 
12th November, the idea for the season's work being to connect up the India 
and Burma triangulations. Great difficulty had been experienced by Captain 
Fraser in 1895-56 in observing across the Chindwin Valley. These difficulties 
had led him to consider whether the lamps could not be considerably improved, 
with the result that the party took the field with not only a very much improved 
lamp but they also had with them a stock of acetylene, some of the lamps 
having had special fittings made to allow of either acetvlene gas or Duplex oil 
lamps being used in them. The  lamps had previously been thoroughly tested 
by being observed a t  Roorkee from Mussooree. 

61. AS a result of the improved lamps very little difficulty was experienced 
in observing across the Chindwin Valley, and the great quadrilateral was finished 
by the I 7th December, acetylene gas  being used for all the longer rays. T h e  
longest of these rays was 61'4 miles. 

62 .  Owing to bad weather being experienced the season's work was not 
completed until the 19th of March 1899. In addition to joining on to Captain 
Burn's work of 1894-95, several of his angles were re-observed, in order that it 
might be ascertained whether the great earthquake of 1897 had caused any 
movement of the earth's crust in this neighbourhood. l ' he  result of these 
observations given below, tended to prove that there had been no movement 
whatsoever. 

Compavison table showing the anfles observed a! IZur~pvu, H. S., Loijing, H. S., and 
Pangkibot, H.  S., during t h e  seasons 1894-yg and 1999-99. 

Oesauvm~ n Y  

Loijing, H S .  a n d  Pangkibot H.  S. 4 1  5 50.18 I 41 5 5 0 6 0  I I 

ANGLE BITWEON STATIONS. 
Captain Burn, R.E. Captain Fraser, R.E.  

1894-yS. 18yS-gg. 
Lieutenant Turner, 

R .E .  1893-99. 
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Cotnpnrison lablc showin,a the antler observed at  Kaupru, H. S., Loytnp, H. S., and 
fingkibot, H. S., during the sensons 1894-95 and 1898-99-contd. 

I O B ~ E R V B D  BY 

ANCLR B B T W E R N  STATIONS. 
Captain Burn, R.E. Captain Fraser, R.E. Lieutenant Turner, 1 1 8 g ~ - ~ ~ .  1 1898-99. 1 R.E. 8 ~ 8 - g g .  

- 

At Loijitrg, H. S. I 
0 ,  " 0 ,  n 

Khaojing, H.S. andpangkibot  H.S.  25 19 56.71 
Pangkibot,  H. S.ant l  Kaupru, H .  S 81 a6 20.78 
Kaupru, H. S. and Maphitel, H.  S. 53 38 29'41 
hlayhitrl ,  H .  S .  a n d  Khambiching I I 16 19.51 I 11  19'95 

Kaupru, H .  S. and Loijing, H .  S. I 5 7  17 52.48 I 1 51 '7 52.01 

-. - - -- 

63, Two observers (Captain Fraser and Lieutenant Turner) were working 
throughout the season; it was considered better for both observers t o  start work 
from The Burma side. 

64. Captain Fraser observed a t  Tonsakah, Thyoliching, Sirohifurar, and 
Kaupru and re-obsqved the angles a t  Khambiching ; Lieutenant Turner 
observed a t  Tamunja, Khambiching, Maphitel, and Loijing and one angle 
a t  Pangkibot. Owing to both observers working from the same side, there was 
occasionally a delay in waiting till the one had finished observations a t  one 
station, before the other could commence a t  the other end of the ray ;  a far 
greater cause of delay was the bad weather and thick haze, but fortunately the  
work required to be done was satisfactorily finished. 

65. T h e  season is a memorable one from the fact of the Eurma 
triangulation being linked up with the Indian, the result being on the whole 
satisfactory. 

In computing out the results the values obtained from the Burma side were 
carried on to the side Ramphan, H. S.-Tukbai H. S. of the Cachar Branch 
Series, the twr, figures of Captain Burn's work of 1894-95 being recomputed. 

66. T h e  instruments used were No. z and No. 3 Troughton and Simmg 
12-inch Micrometer Theodolites. 

67. The  method of observing was to measure angles on twelve zeros, two 
faces on each zero, and a t  least two swings on each face. 

Towards the end of the season the body of the instrument was shifted 
through I 20' a t  every 4th zero, in order to  bring the female portion of the cone 
bearing, into different positions with reference t o  the zero station. The shifting 
was effected by lifting the instrument bodily from its stand and in replacing 
it ; each footscrew was brought over a different leg. 

No. 3 proved itself to be a very high class instrument, but No. 2, a s  in former 
years, proved very unreliable, and gave indifferent results. 

66. T h e  season's outturn of work is a s  follows :- 
Number of stations newly  fixed . . . . . . 5 

D o .  figures completer1 . . . . . . - J  
Length of series completed in miles , . . . . I I I 

Area  of triangulation in square m i l e s  . . . , . a,540 

T h e  mean triangular error in seconds was 0'64. This rather large error 
was due to the unreliable results given by No. 2 Theodolite. 

69. T h e  health of the party during the first-half of  the field season was 
not good owing to the feverishness of the districts in which the work had to be 
earried on, but later the general health decidedly improved, though a few men 
had to be sent back to their homes early. 

70.  The  work was greatly facilitated by the kindness of the Political 
Agent of Manipr~r, and the Deputy Superintendent, Upper Chind win, in rendering 
the Party every assistance on all possible occasions. 

The officer in c h a r ~ e  is lvell p l~9sed  wit11 the work or his assistants. 
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TOPOGRAPHICAL SURVEYS.  

LOWER BURMA. 

No. 3 PARTY. - 
On the 15th November 1898 Mr. T. E. M. Claudius made over 

charge of No. 7 Party 
Personnel. (Cadastral) a t  Rangoon t o  

Mr. E. J. Jackson, and on the 
p,qr. T. E. M. Claudius, Extra Assistant Superintendent, 1st 

grade in charge. lollowing day assumedcharge 
, l . l r : ~ .  C. bwiney, Extra Assistant Superintendent, 5th grade. of NO. 3 Party. In this 
,, C. George, ditto, 
,, M .  Gastaud, ditto, 6th " capacity he remained till the 6th ,, 
,, k ~ ~ ~ a g h q ,  Sub-Assistant Superintendent, 2nd .. 15th September 1899, when 
,, . H. Corridon, ditto, 3rd fl he was relieved by Mr. E. 

Sub.Surveyors Asmatulla Khan, Nizarnudin, Rohan Lall, Ram 
Sarup and sixteen others. Litchfield, and received 

orders to proceed to Dehra 
DCn to take charge of No. 20 Party, Burma Forest Surveys. On the 20th April 
Mr. G. C. Swiney was transferred to No. 7 Party (Cadastral). 

72. As No. 3 Party (Cadastral) was converted into a topographical one, 
assistants and surveyors accustomed to that style of mork were posted to  
it from various partles. All assembled a t  Prome by the 15th November, and 
by the 25th idem had left for their respective ground of work. On the 10th 
May all the members reached recess quarters a t  Bangalore, with the excep- 
tion of the triangulators, who did not return till the middle of June. 

73. T h e  plane-tabling portion of the party was divided into two sections, 
the northern and the southern. Each consisted of nine plane tablers. The  
former was supervised directly by Mr. Claudius with Mr. Swiney's occasional 
assistance ; and the southern was solely under Mr. George's supervision. 
Mr. Swiney supervised the traverse work in the Pegu district, whilst Mr. M. 
Gasbaud and Sub-surveyor Ram Sarup were deputed for triangulation in advance 
in the Sandoway and Kyaukpyu districts. 

74. T h e  programme for the field season was the survey in detail on 
the I-inch scale of the ground lying between the crest of the Arakan Yornas 
and the river lrrawaddy and between the parallels of ! 8" 15' and 19" IS', 
including parts of the districts of Prome, Thayetmyo, and Henzada. A portion 
of detail work was also done on the left bank of the lrrawaddy in standard 
sheets 178 and I 79. T h e  triangulation was undertaken of the country betmeen 
the sea coast and the Yomas, between the parallels of 18' of and 19" 3or, and 
traverse work in the unfinished portions of sheets 278, 279, and 280 in the 
Pegu district. The  whole programme was successfully accomplished, 

74. T h e  outturn of detail work on the I-inch scale was 1,963 square miles. 
The triangulation comprised 3,512 square miles, and the traverse work consisted 
of 185 linear miles, a most creditable result, seeing that this is the first field 
season of the party as  a topographical one. 

76. T h e  cost rates are a s  follow :- 
R 0 .  p .  

Detail survey, I - inch scale . . . . 28 1 2  I per square mile.  
Triangulation , . . . 5 o 1 1  ,, I I  

77. In the country under survey the Arakan Yomas attain an altltude of 
from 3,000 to 3,800 feet, whilst the lower hills range From 300 to 2,000 feet. 
The  inhabited area is confined to the plains, in the vicinity of the Irrawaddy 
river on the east of the Yornas, and the sea coast on the west. The remaining 
area, about two-thirds of the whole, is uninhabited and hilly, covered with 
dense forest, and infested with \\.ild elephants, rhinoceri, tigers, bison, etc., etc. 
There are only three roads practicable for carts, one about l o  miles in length 
leading from Sandoway to Caw on the sea coast, another about 4 miles long 
from Sandoway northwards. The third is a military road connectin Prolnz on 
the Irrawaddy with Taungup on the sca coast. Alter passing the 7 arge ,village 
of Padaung, it crosses the Yotnas. Rest-houses exist along this road about Y 
to t o  miles apart. There is telegraphic communication between Prome and 
Taungup, but none between the latter place and Snndoway. ?'aungup IS, how- 
ever, connected with Kyaukpyu. In the forests the surveyors moved about 
principally along wild elephant tracks, which were fairly numerous The 
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inhabitants were mostly Burmans in the plains, but in the hilly tracts a few Chins 
were met with. 

78. As was expected in such unhealthv ground, a good deal of sickness 
was experienced, mostly fever and dysentery. O f  fifteen serious cases among 
the k / ~ n l d s i s ,  three proved fatal. After returning to recess Sub-Surveyor 
Nizamudin, an able and experienced topographer, died from malarious fever 
contracted in the Yomas ; and Sub-surveyor Asmatulla Khan has been entirely 
prostrated from the same cause. Of the European assistants Mr. Corridon 
suffered most. His constitution appeared to be quite shattered when he reached 
recess quarters in May. T h e  delightful c l~mate  of Bangalore has, on the whole, 
re-established the health of all the members. 

79. The  party was inspected by the Deputy Surveyor-General, Revenue 
Branch, in the field in January, and in recess quarters a t  Bangalore in August. 

T h e  Surveyor-General also visited and scrutinized the work and office 
in September.* 

U P P E R  BURMA. 

No. 10 PARTY. 
80. Lieutenant W. M. Coldstream, R.E.,  continued to hold charge of 

this party up to the 
Perso~rnel. 28th October I 898, 

Lieutenant W. M. Coldstream. R. E., Officiating Deputy Superintendent, when he was inva- 
2nd grade, in charge from 1st to  29th October 1Ny9. 

Caplain F. W. Pirrie. I .S.C. ,  Officiating Deputy Superintendent, 2nd lided home ; the di- 
grade, in charge from 29th October 1898 to g ~ s t  May 1899. rection then devol- 

hlr. G.  I). Curson. Extra Assistant Superintendent, 4th grade, in temporary 
charge from 1st June 1899. ved on Captain F. 

Iv11. G 1. Hall, Extra Assislant Superintendent, 5th grade, up to 14th Oc- w. Pirrie, 1. s. c. ,  
lobrr 1898. 

Mr. P .  J .  Serrao. Sub-Assistant Superintendent, 1st grade. 
who remained in 

,, C. C. Hyrne, Sub-Assistant Superintendent. 3rd grade. charge of the party 
, \V. G .  Jnrbo. Sub-Assistant Superintendent. 3rd grade. U P  to t h e 3 1 s t  May. 

1 3  Sub-Surveyors and Apprentices. 
I \vrirer and I Hospital Assistant. H e  then left for 

England on a year's 
furlough, handing over temporary charge of the party to Mr. G .  D. Cusson. 

8 1 .  The party left recess quarters at.Bangalore on the 3rd of November, 
arriving a t  Mandalay on the gth, and leav~ng  again for its ground on the ~ 1 s t  
idem. During the passage from Madras to Rangoon one of the apprentice Sub- 
Surveyors died of fever. 

82. Captain Pirrie proceeded three times during the field season to Bhamo 
for longitude operations with Captain Ryder, R E , ,  between Bhamo and various 
points in Yunnan ; and the results obtained were highly satisfactory. 

83. Mr. G. D. Cusson with Messrs. C. C. Byrne and W. G. Jarbo, seven 
Sub-surveyors and six apprentices, took up the one inch detail survey of sheets 
261, 262, 263, 264, 265, 266, 267, 312 ,  and 313. 

S4. Mr. P. J. Serrao triangulated in sheets 251, 255, 256, and also fixed 
points in sheets 253, 301, 302, and 303. On his return to Mandalay, he with 
four Sub-Surveyors was employed on detail survey in the western portions of 
sheets 265 and 267. In addition to the above, sheets Nos. 267 and 268 were 
triangulated in by an Assistant and a Sub-surveyor. 

85. T h e  Maymyo survey, comprising an area of 25.3 square miles, on the 
scale of 16 inches to a mile, having the basar in the centre, was traversed by 
No. 7 Party ; and the detail survey, which was started by a detachment of the 
same party, consisting of one Ins$cclor and two Amins, was taken over by No. r o 
Party from 1st December 1e98. T h e  cadastral survey was completed on 8th 
April 1899 ; and about seven of the sheets were contoured before the end of the 
field season. T h e  method employed was that of traversingj along each 50 feet 
contour, using the clinometer a s  a level ; the initial points being given by Mr. C.  
C. Byrne from observations with a theodolite to  three trigonometrical stations. 
A ten and a twenty-foot bamboo could sometimes be used with success in tilling 

Mr. C l a u d i ~ ~ s  report* very favourably of the services of Mr. George, who, thmughout the year, has 
worked chc~rlul ly  and ~nde la t iyh ly .  h lu~srs .  C;astaud and Corridon havc also given entire satisfacrlon. 
01 ~ h r  Sub-Survcynrs speci;il mention ;s  made r ) l  the g o d  work turned out by Asrnatulla Khan, Nizarnndin. 
Mc,hnmed Khan 11. and hlulk R a i .  Sub-Surveyor Ram Sarup has proved himself to be an  exceptionally 
good triangulalur. Writer Nisaral~ is reported as being quite competent in all his duties. 
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in the intermediate 10 feet contours, when working down hill. Also Colonel 
Wahab's height ~ndicator was often used and did a great deal to accelerate the 
work. T h e  Mayrnyo topographical detachment was under the charge of Mr. 
C, C. Byrne, after the work was started by Captain Pirrie. 

86. The outturn for the season is a s  follows :- 
Square miles, 

Triangulation for deta i l  s u r v e y  . , , . , . 2 , 7 9 8  
T o p o g r a p h y ,  o n e  inch  s c a l e ,  including 2 7 6  m i l e s  o v e r l a p  . 2,338 
M a y m y o  survey ,  s c a l e  16 i n c h e s  to I mile . . . .  8 

This outturn is an improvement both in quantity and quality, compared 
with the previous season's work, and is very creditable considering t h ~ t  the 
party lost a Sub-Surveyor through death just before the beginning of the 
field season, and another by transfer in January. 

87. The health of the party was, on the whole, excellent throughout. 
One of the triangulators in sheet 267 suffered from fever, and a Sub-surveyor 
died of debility in hospital after the close of the field season. 

88. The  whole party, except the Maylnyo detachment, left for Bangalore 
on the 181h May, and arrived there on the 25th ; the recess office being opened 
there on the 29th. T h e  above detachment left Mandalay on the 15th of June 
and arrived at  Bangalore on the zznd. 

89. During the recess the cornputations have been brought up to date ; and 
sheets Nos. 461,463, 464, 465, 466, and 467, have been prepared for publicdtion 
in two colours. Sheets 312 and 313 have also been completed in the same style 
a s  the portions already published. Sheets I and 4 of the Maymyo survey have 
been prepared for publication ; and the outlining of sheets 2, 5, 7 and 8 completed. 

go. The total cost o f  the party for the year was R86,135-2-4, and 
the cost rates per square mile are :- 

R n.  p. 
For triangulation . . . . . . .  g 13 2 . . . . . .  11 t o p o g r a p h y  1 9  ' 5  9 

These figures compare favourably with those of last year, the rates being less 
both for triangul~tion and topography. 

91. T h e  programme for next season is :- 
'l'he triangulation of sheets Nos. 268, 221, 220 and 2 1 9  ; the unsurveyed 

gaps in 210, 21 I ,  212  and 213, and a network to connect the gaps falling in 
sheets Nos, I 70, I 71, 2 1  7, 2 18. In detail survey the conlpletion of the large 
scale survey of Maymyo, and the one inch survey of sheets 257, 258, and 268, 
and the comple~ion of sheets 259, 260, 261, 262, 263, 264, 265, 266, and 267.* 

UPPER BURMA. 

No. I I P A R T Y .  

92. The servicrs of Captain Renny-Tailyour, R.E., being again required 
Pcvsonnel. for the Burma-China Boundary Commis- 

Mr. P. 1. W. Doran, Extra Assistant Super- 
sion, Mr. P. ]. W. Doran continued in 

imtendent. 4th grade, in charge. charge of the party. 
Mr. W .  M. t<elly. Extra Assistant Super- 93. In addition to the surveyors trans- 

intendent, 5th grade 
Mr. P. White, Extra Assistant Superintend- ferred from the  party dur ing  the  previous 

cnt, 6th erade. year, there was a further reduction by the 
Mr. H.  G. Shaw, Sub-Assirtant Superin. transfer of Surveyor Ram Sabad to the Yun- 

tendent, 1st grade. 
klr. B. M. Herrill, s u b - ~ s ~ i ~ t a ~ t  Superin- nan Mission and of Sub-Surveyors Kudrat- 

tendent, 3rd grade. ulla and M o ~ n i  Ram to the Burma-China 
Surveyor J. Sebastian and 1 2  Sub-Survey- 

ors and Probationary Sub-Surve~ors. Boundary Cornrnissior.. 
I Writer. Mr. Berrill, Sub-Assist,ant Su~er in tend-  
I Typcr. ent,  ~ r d  grade, joined tlw party at' Rangoon 

from the Dehra Training School, on the 8th of Novrmber 1898. 
Mr. White unfortunately falling ill was unable to cope with the work allotted 

him and returned to head-quarters on the 5th of May. H e  has been invalided 
and pensioned from the 7th of July 1899. 

The officer in charge reports that Messrs. P .  Serrao and C. C. Ryrne deserve special mention 
Lx the rxrcl ln~ra of tllrir ~ ~ ~ o r k  i m d  among L e  Lb-Surveyon ,  S a k ~ a w a t  Husrin, S l e d  Ali Shah, 
Sheikh Abdulla, and Radha [irishen. 



I 2  PART 11. 

94. T h e  party, with the exception of Mr. White, who had started a week 
earlier, left Bangalore, the  recess quarters, on the 2nd of November 1898, sailed 
froin Madras on the 3rd and reached Lamlc Sawk, in the Southern Shan States, its 
head-quarters for the field season, on the 8th of December. Field work was corn- 
menced on the 7th of December and closed on the 18th of May 1899. The party, 
with the exception of Mr. White and Sadiq Hossein, returned by the steamer 
leaving Rangoon on the 2nd of June, and office opened a t  Bangalore on the I zth. 

95. 'The programme for the season was the detail survey of sheets Nos. 310, 
31 1 ,  and 357, sheet No. 356 was also to  be taken up, i f  possible. The  triangula- 
tion to be taken up was that of sheets Nos. 308,309,354,355, 356, 456, and 457 
as " triangulation In advance." 

Detail Sutvey.-The programme was completed, sheet No. 356 was not 
o n l y  planetabled but also triangulated. 

Trio"gulation.-The sheets laid down for triangulation in advance were all 
completed except Nos. 456 and 457, of which only 250 square miles could be 
finished. 

96. T h e  outturn of work is a s  follows :- - 
(o) Detail survey on I inch scale, 2,524 square miles, inclusive of an 

overlap of 306 square miles. 
(6) Triangulation, 3,234 square miles, inclusive of an overlap of 220 

square miles. 
T h e  area surveyed, considering the nature of the ground and the reduction 

in the strength of the party, is very creditable. 
97. T h e  total cost of the party is R81,093-5-10. 
T h e  cost-rate, as  noted below, compares favourably with the rates of pre- 

vious season. Triangulation for I inch survey, R I  1-6-4. Detail survey on 
I inch scale, 8 I 7-8-0. 

98 .  T h e  health of the party during the field season was good. At the 
beginning and particularly a t  the close there were several cases of fever among 
the natives. During the recess, the malaria contracted in Burma has shown itself 
among the surveyors and khalisis. 

gg. T h e  detail surveyors were visited regularly during the season. T h e  
tvork after a rigorous test proved excellent. 

100. T h e  programme for the coming season will be the survey in detail of 
sheets Nos. 308,309 and the western halves of sheets Nos. 354 and 355, and the 
triangulation of sheets Nos. 525 to 528 and the portions of 456 and 457 left 
unfinished during the season under report. 

101. The  Surveyor-General visited the party on the 19th of September, 
and after a careful examination into the working, expressed himself as  " very 
well satisfied."' 

UPPER BURMA. 

No. 21 PARTY. 
102.  T h e  Party left recess quarters a t  Bangalore on 2nd November 1898, 

Psrrorri~eL. and proceeded to 
Captain C.  H. D. Rgder. R.E., Officiating Deputy Superintendent, 1st grade.' in the 

,, H .  J . H a r e .  R.E., 1st ,, t Northern Shan 
hlr .  A .  1. Jarncs, Extra Assistant Superintendent, 2nd grade. 
, W'. F. E.  Adams. Sub-Assistant Superintendent, 1st grade. States, where the 
.. A 1-1 I'cvchers, ,, 2nd ,, Died zoth head-q u a r t e r s 
" Fehru.~ry ( ~ O I ) .  were e ~ t a b l i s h ~ d ,  
, p. \V~lliams. S11h-Assistant Supcrinlrndent. 3rd grade. 
,, P. H Anderson. ,, ,, 3rd ,, and returned to 

hltlnshi I k b a l ! ~ J ~ l ~ n ,  .. 3rd ., t recess qllarters on 

.V ,rvryn..r  n,:,f .5-:rb.,Tr,vvt.yor.s. 
16th R / I ; L ~  ,Bg9, 

Lnci,rn:ln Jarln.* Ham Sabad.' Ganu hlnl. N a ~ h n  S in~h, ;  i i lohamrd [ . a l l j , $  'Su a office 
~ < ~ , , i ~ ~ t  jnmna f'crsharl, lirc.hao Jndo.1 Abdul GnlTur, H3zra.t Ali, t'rr. b e i n S opened 
nlnnnn<l, Sh:lmsudd~n, and .) I'rnhsrli,n.~ry and Apprcnt~ce Sab-Survc)<,rs. from 251 h idem. 

, ~ r ! a ~ l i ~ . l  to Y I I C X ~ I ~  S 1 ~ r v n .  thr,.oqho,ul Ihr  i c s r o n .  

+ , 1 ,  1; 1.11 1 , 1,t1ta ~ ! ~ , u o I c I  , r .  C - l ~ , ~ ) t i r m n  Ihr~#tl,:\>c~I Ilic w a r m  
103. Owing to 

,, t ,% \t,qr8.,n 1 L r 7 ~ : , ,  ~ I , ~ T Y ,  ~l,r,>~,~;h?ut tt,x .camn. 
8 ,, ," I ck,,, ~ ~ ~ ~ ' I , C * I < .  

the exigenc~es o f  

1 hc omcer in chargc repork in high terms or lhc work done by .\lcssrs. W. hl. ~ < ~ l l ~ ,  H. G .  sllaW, 
3 1 ~ 1  1 3 .  > I .  Hcrrill 

'Ihc ourvc).ors and sub-surveyors withone exception have worked well. 







T O P O G R A P H I C A L  S U R V E Y S .  23  

the Burma-China Boundary Commission the working strength of this party was 
considerably reduced during the field season, with the natural result that  the 
outturn of work was considerably below that of a normal season. 

The detail survey of sheets 396 and 397, with a small gap remaining in 
sheet 350, on the scale of I inch= I mile, was completed. 

T h e  triangulation in advance for I inch survey was carried out in parts of  
sheets 450, 451, 452,and 453; over the whole of 454, 455, and 524, and in parts 
of 518, 519, 520, 52a, and 523. 

The  outturn of work is as  follows : Triangulation for the I inch survey 3,416 
square miles, Topography on the I inch scale 1,133-5 square miles, Topography 
on the ) inch scale in Yunnan 26,850 square miles. The total cost of the party 
from 1st October 1898 to 30th September 1899, is Rg2,/24-9-4, and the cost 
rates per square mile are a s  follows :- 

Per square mile. 
R a. p. 

Triangulation lor I inch survey . . . . . 1 1  9 8 
DetailSurvey~inchscale . . . . . . 1 1 1 2  3 

), 4 inch ,, . . . . . . 1 8 0  
which figures are a s  low as  could be expected under the conditions of tile smaller 
outturn. 

104. A very regrettable incident occurred during the course of the field 
season, Mr. A. H. Peychers, Sub-Assistant Superintendent, having been murdered 
in cold blood by a sepoy of his escort, while a t  work on zoth February a t  Lni 
Hopong Hill Station. Mr. Peychers was apromising lad and his untimely death 
is much regretted. The  murderer was duly tried and executed. 

105. The  health of the party, with a few exceptions, was uniformly good 
throughout the season, and no deaths occurred from sickness. 

106. The country surveyed included parts of the Hsi Paw, and the Northern 
and Southern Hsinwi States. The ground is all very hilly and covered mith 
heavy tree and scrub jungle. About four miles to the north of Lashio there 
are hot sulphur springs, more or less in the shape of a horse-shoe; the waters of 
which have the reputation of possessing healing properties for curing certain 
diseases if regularly bathed in for some time. T h e  Shans of the country, 
a s  well as  Natives of India living round about Lashio, make free use of them. 

107. The Surveyor-General inspected the party on the zoth September 
1899, and was generally satisfied with what he saw of maps, records, etc., of the 
party during his inspection.* 

S I N D .  

No. 1 2  PARTY. 
108. The  operations during the year under report were in continuation of 

those of the previous season. 
Personnel. Mr. C. F. Erskine held charge 

Mr. C. F. Erskine, Deputy Superintendent, 1st grade, in of the party up 10 the 13th luly 
charge from 1st October 1.898 to 13th July 1899. 

Mr. J .  A. Barker, Emtra Assistant Superintendent, 4th 1899 when he proceeded on 
grade, in charge from 14th u ~ y  to 30th September 1899. three months' privilege leave 

Mr. G .  G .  Vander-Beek. kr tra  Assktant Superintendent. mating over the temporary ,.barge 
5th rade. dr. R. F. Warwick, Extra Assistant Superintendent, to  Mr. J. A. Barker. 
6th grade. 109. T h e  programme, which 

Munshi Rahmatullah, Sub-Assistant Superintendent, f O ~ ~ O w S ,  cOlnp le t ed  :- 
and grade. 

Mr. E. C. J .  Bond, Sub-Assistant Superintendent, 2nd (=) A short series of second- grade, 
Mr. C. J .  Veale, Sub-Assistant Superintendent, 3rd grade. ary triangulation, about 
Babu Uhani Ram, Sub-Assistant Superintendent, 3rd g j  miles in length, a s  a 

grade, and 55 fmanent and temporary Sub-Surveyors, 
Computers and raftsmen. check 011 traversing, and 

another short series to 
supply points. 

( b )  Village boundary traverse survey in sheets Nos. 20, 21, 37, 38, 39, 
401 571 58, 591 77 and 78. 

(c )  T h e  detail survey on the a-inch scale of an area situated between 
the Indus river on the west, and the desert on the east, in sheets 
Nos. 70, 71, go, portions of 50, 51,  9 1 ,  108, log, and 40. 

The ollicer in charge is perlectly sa t i sh~d  with the work of all his a.sistant~. 
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I lo. The recess office at  IcarAchi closed on the 17th October 1 8 ~ 8 ,  and  
the party re-assembled a t  Tando Alahyar on the 20th idem, and each man was 
on his ground by the end of the month. 

I I I .  T h e  traversing consists of a village boundary survey with offsets, 
and the area traversed IS 3,887 square miles. There were 14 main circuits 
measured, 19 sub-circuits, and 791 village circuits. The a n g ~ ~ l a r  work was 
checked by observations for a z i l ~ ~ u t h  a t  g g  stations on main and 
and the average angular error is I' 34", the angular error per station being 3v.7. 
T h e  linear measuremellts amounted to 4,r 18 miles, and \\,ere checked by 54  
connections with principal stations o f  the Great lndus Series, and with stations 
of  the cecondary triangulation executed by Mr. Bond. The  average correction 
per 1,000 links being 1'21 links. NO permanent marks were laid dotVn a t  
traverse stiltions, but the position of the marks used to demarcate the village 
boundaries have been fixed by offsets wherever possible. 

In addition to the village boundary traverse survey 51 bench-marks laid 
down by the Irrigat~on and Railway Departll~ents were connected with the 
traversing, involving observations a t  66 stations and 44 linear miles of chain 
~ ~ ~ e a s u r e m e n t .  

I 12. T h e  cost of the traverse survey amounts-to R8.5 per square mile. 
I 13. T h e  area surveyed in detail on the 2-~nch scale amounts to 2,S13 

square miles, giving 61 plane-table sections. It  comprises the whole of sheets 
Nos. 70, 71,  go and portions of  Nos. 50, 51, 91 ,  108, and 109, and an area of 72 
square miles has also been surveyed in standard sheet No. 40. In sheets 
Nos g r ,  108, and I 09 the survey has been carried to  the edge of the desert. Sheets 
Nos. 50 and 51 have been surveyed up to the  work of the Indus Riverain 
Survey. The  remainder of these sheets will be surveyed on the  I-inch scale by 
No. 1 j Party. T h e  detail survey was carried out almost entirely by interpola- 
tion, and was based mainly on the traversing; it was tested from 1,756 in sift' 
fixings, and was done under the direct supervision of the officer in charge and 
three assistants. The  cost of detail survey is R 13-1-0 per square mile. 

I 14. The  country surveyed during the  past srason was generally of the 
same monotonous and uninteresting description as  that dealt with during the 
previous year, the only hilly portion being the southern limit of the Ganj Takkar 
falling in standard sheet No. 50. In-sheets Nos. 50, 5 1 ,  and 70 the country was 
fairly well populated and cultivated, except in the north portio~l of sheet No. 70, 
where there is a considerable area of uncultivated land ; this, however, in theevent 
of  sufficient water being available could, to a large extent, be brought under culti- 
vation; in the west portions of sheets Nos. 50 and 51 on the east of the river 
Indus, there are large lracts of waste lands covered with Knndu (Proso)js 
sprcigera) and Lor (Tamnrix Digen) ; there are also considerable Forest reserves 
near the river, the most important being the Huderrini and ILlulchand reserves. 
T h e  greater part of standard sheets Nos. 7 1  and 91 are fairly well populated and 
cultivated, with thr  exception of the south-east corner of sheet No. 91, which is 
very sparsely populated, the greater portion being waste land covered with a 
growth of babal trees. In sheet No. 90 the southern portion, which is watered 
from the Nasir Wah, and the eastern portion, watered by the Mithrau Canal, are 
fairly well populated and watered, a very large percentage of the balance of the 
sheet being composed of uncultivated land, of wh~ch a very large area wiJl be 
broueht under cultivation when the Jnmrao Canal, now under construction, is 
comileted. In sheets Nos. 108 and 109, watered chiefly by the NPra river, 
both the popul;~tion and cultivation are scanty, and both rapidly decrease jour- 
neying eastwards towards the Thar and PArkar desert. 

I 15. There was little or no sickness. 
I 16. Field work closed early in April, and the party returned to Kardchi for 

recess. During recess the fair mapping of the entire area surveyed in detail 
on the a-inch scale was completed, with the exception of  the small portion 

in sheet No. 40 ; this sheet will be drawn next year when the survey 
is completed. The mapping was comprised in 30 quarter sheets, of wh~ch three 
\\.ere blank. They were drawn on the 2-inch scale for reduction by photography 
to one-half, and have all been despatched to the  Trigonometrical Branch Office 
at Debra D ~ i n  for publication. Sheets Nos. 50 and 51 have been drawn a s  far as  
surveycil. T h e  remainder of these sheets will be mapped by No. 1.5 Partv. 
S l ~ e e i s  Nos, g1,1o8, and log  have been  napped a s  far a s  they are to be survyyed 
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at  present and will be published. T h e  area surveyed in sheet No. 40 has not 
been mapped ; the detail survey of the remainder of the sheet will be completed 
during the field season, and it will be fair drawn in due course. 

1 I 7. The  triangulation and traverse charts of sheets Nos. 19, 20, 21, 37, 
,38, 39, 40, 5!, 57, 58, 59, and 71 have been drawn. All the charts w ~ t h  the 
lists of co-ord~nates have been despatched to Dehra D6n. 

118. Next season triangulation and traversing in advance will be taken 
up in sheets Nos. 41, 60, 61, 77, 78. 79, 80, 81, 95, 96, 97, 99, and 1 1  2. 

Detail survey will be carr~ed on in sheets Nos. 19, 20, 21, 37, 38, ~ g , 4 0 ,  
57, 581 and 59.* 

LUSHAI HILLS,  ASSAM. 

NO. 14 PARTY. 
119. Captain Robertson, on transfer from special duty in Simla, assumed 

Psrsonnel- 
charge from Mr. Keating on 

captain C. I-. Robertson, R.E.. Deputv Superintendent, 1st the 6th October 1898 and re- 
.grade, in charge lrom 6th October 1 ~ 9 Y ' t o  28th M a y  1899, mained in charge till the 29th 
inclusive, and lrom 25th September 1899, inclusive. 

~ r .  J .  [<eating, Extra Assistant Superintendent, 6th grade, 1 ~ 9 9 ,  when he again pro- 
in charge up to 5th October 1898 and from 29th M a y  1899 to ceeded to Slrnla on leave and 
*,th September 1899, inclusive. 

Mr .  R. Waller-Senior, Extra Assistant Superintendent, 6th 'pecial dutyJ making  Over 

grade. porary charge to Mr. Keating 
Sub-Strrueyors, e f c .  

R a m  Singh, Mahadeo Daji. Abdul Haq and five others. 
till the 25th September 1899, 
when he rejoined the party. 

120. The party left recess quarters in Shillong on the 16th October 1 8 ~ 8 ,  
and, with the exception of  the assistant detailed to  carry out the 1st clasj second- 
ary series, proceeded to the Lushai Hills vid Goalundo and Silchar. Field 

was closed by the 15th April 1899, and. the party returned by the same 
route by which they had taken the field to  Shillong, where the office was opened 
for  the recess on the 5th May. 

121.  T h e  sanctioned programme of work for the  season under report, 
included the completion of  the 1st class secondary series commenced during 
the preceding field season, the extension of a net-work of tertiary triangulation 
in  of a similar triangulation of the preceding season over standard 
sheets Nos. 164, 165, and 166, and the execution of a detail topographical sur- 
vey on the scale of I inch = I mile of standard sheets Nos. 162 and 163, 

The  programme of triangulation, with the exception of a small portion of 
tertiary work on the southern edge of sheet No. 166, has been completed. 

The detail topographical survey, however, of only one complete standard 
sheet (No. 162) has been carried through, though a portion of sheet No. 163 
has also been surveyed. 

I 22. Mr. Iceating, to whom was entrusted the completion of  the 1st ,-lass 
secondary series commenced by him during the preceding season, proceeded 
with his squad to Chittagong, and starting work from a side of the Burma Coast 
G. T. series, worked nortli\vards, completing his series by joining on to his pre- 
vious work. 

A net-work of tertiary triangulation, based on the sides of Mr. ~ < r a t i ~ ~ ' ~  
series, and in continuation of the previous season's work of the same kind, was 
carried out in standard sheets Nos. 164, 165, and 166, by two of the native sub- 
surveyors assisted, for the part of the season when he was not employed on the 
supervision of the plane-tablers, by Mr. Waller-Senior. 

The  remainder of the native sub-surveyors were employed on the detail 
survey on the scale of I inch = I mile of standard sheet No. 162 and a small 
portion of sheet No. 163. 

123. T h e  failure to complete the programme of topography has Seen due 
to an over-estimate of the capacity o f  the surveyors in a country presenting the 
difficulties, physical and other, which are encountered in the Lushai Mills. 
O\\.ing to the absence of any previous experience in this district the programme 
had to be framed on ulterly Insufficient data. 

hlr. Erskinc report- that all his assistants worked well and speciallv mentions hlr. Vandel-. 
Reek. 'l'he N n t ~ v e  cstablislrtn~nt with one or two exceplions, gave satisfaclion. Ram IZinkar Pcrshad 
lshar Sing, Gormukh bingh, hlaula Bakbsh, Mohamed Akbar, and Alay Ahmad 11, are deserving oi 
menlion. 

6 



a5 PART 11. 

A survey of Aijal on the scale of 24 inches to the mile was asked for by 
the Secretary t o  the Chief Commissioner of Assam in the Public Works Depart- 
ment, and this was commenced during the field season. 

T h e  programme for the ensuing field season will include the c o ~ n ~ l e t i ~ n  of 
the net-work of tertiary triangulation in sheet No. 166 and the execution of a 
similar net-\vork in sheet No. 170 and half of  sheet No. 171 in extension east- 
ward of previous triangulation, the completion of the detail topographic;ll survey 
of standard sheet No. 163 and the execution of a similar detail survey of half of 
standard sheet No. 164. 

The  large scale survey of Aijal will also be taken up and completed. 
Resides the foregoing a detachment consisting of  one officer anc! one native 

surveyor \\riil be detailed to accompany the military expedition operating about 
the 1st December 1899, against the Mishmi tribes to the north-east of Assam, 

124. T h e  outturn for the season was as  follows :- 
Square miles, 

1st  class secondary triangulation . . . . . 1,050 
Tt.rtiary triangulation (net-{VOI k) . . . . . 1,423 
Detail topography on the scale of I inch = I mile . . 649 

And the cost-rates for the different classes of work are a s  under :- 
Per square mile. 
R a. p. 

1st class necondary triangulation . . , . . az 3 6 
'Tertiary triangulation (net-work) . . . 3' '3 4 
Detail ~opograpliy on the scale of I inch = I mile . , 64 6 g 

A s  the net-\vorlt triangulation 01 the previous season (1897-98) is that on 
\vIlich the detail I inch survey 01 sheet No. 162 has this year been based, its 
cost-rate (R5o  per square mile) has been accepted in calculating the final cost- 
rate of that standard sheet and added to that of the detail survey of the season 
under report, thereby giving the outturn cost-rate a s  81 1 4 - 6 9  per square nl i l e  
exclusive of cost of publication. ?'his rate will probably be considerably 
reduced in future years. The  cost-rate of  the 1st class secondary triangulation 
has not been included in calculating the final cost-rates of I.he topographical 
survey a s  the work is trigonornetrical rather than topographical. 

125. The  health of the party during the field season under report has not 
been good. Out of a total native establishment of I 1 native surveyors ancI 
clerks, I 31 kkaliisls and 400 Nepdlese coolies ; 3 Khalriszs and 2 0  coolies died, 
and 4 khaldsis  and I I coolies had to be Invalided a s  permanently broken do\rn 
in health, giving a proportion of  deaths and breaks-down of 7 per cent. on the 
total number of natives employed in the field. Eighteen coolies, however, died 
of c\lolera which broke out among them during their journey from the Dar]eeling 
district to Silchar. There were besides a large number of cases of sicltness 
under treatment during the field season. Every care was taken of the health of 
the men, and the high rate of ~iiortality and sickness can only be attributed t o  
the unhealtlliness of the countrv a ~ ~ d  the hardship inseparable from qert i t  e in it. 

126. T h e  country surveyed is a difficult one, consisting of a wries of 
densrly wooded and very steep parallel ridges rising to a height oi from 3,000 
to 5,000 feet abov~: st.a-lt,vel with valleys between them whose elevation is but a 
few hundrt,d fret above that of the sea. 

Beyond llle one Government mule road running through the co~intry from 
nort\l to south and one or t\vo branch roads to police outposts, there are no 
commu~lications other than native foot-paths, and in the uninhabited lracts of 
the country, consid[-,rable areas of \\hich came ~:ntler survey this year, not eve11 
these exist, and here the surveyors have had to cut tracks for thernsrlves. 
Trancport othrr than coc)lie \\';is therefore out of the question, and as  local labour 
was nclt proc~rrable, the nrcessarv number of men (400 Ncpdlese coof~es)  was 
oblaincd through the Deputy Commissioner, Darjeeling. 'Ihese men. with [he 
exception of a proportion who were of inferior physique, worked well throughout 
ihe field se;lson. 

As practicnlly no food sr~pplies are obtainable in the country, the food for 
~h~ party h;~rl to be imported f r o ~ r ~  Silchnr. l 'he dificulty of rationing the 
\.;lrll?lls >clt~;~cls in the field, \ c ry  cor~sider;~bly addrd to the difficulties 2nd cost 

survey, and nece~ii ta ted the es tab l~sh~nent  of intermetliate ration drpbts 
5 c a ~ ~ c r e d  about the country lor the s ~ ~ p p l y  of such squads as were working more 
than four or h e  days' march from Aijal. 
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T h e  smoke haze which sets in about the middle of February each year, and 
1s due to the custoni which obtains in these hills of clearing the forest lor culti- 
vation by burning it, was found to be another difficulty to the execution of sur- 
vey oprrations, especially triangulation, as  it renders the observation of the 
longer rays, even with the use of luminous signals, an absolute ilnpossibility. 
Another characteristic custom of this district is that of moving the sites 
of every village every two or thr-e years, a custom which renders the record of  
village sites and names on the map of very little permanent value. 

Much assistance was rendered throughout the field season by the Superin- 
tendent of the Lushai Hills and other officers of the Civil Administration. 

1 2 7 .  T h e  party was inspected in recess quarters by Lieutenant-Colonel 
Hobday, I.S.C., Deputy Surveyor-General, Revenue Branch, a t  the end of Sep- 
tember, and he expressed himself satisfied with the work dcne.* 

NORTH-LVESTIERN F R O N T I E R .  

No. 15 PARTY. 

128. Colonel R. A. Wahab, R.E., held charge from 1st October 1898 till 
Personnel. the 12th July 1899, when 

tol,,nel R. A. Wahab, C.I.E., R.E., Superintendent, and grade, he proceeded On privilege 
in charge up to 12th July 1'199. leave and was relieved by 

helltenant G. A .  tleazeley R.E.,Officiatin Deputy Superinten- Lieutenant G .  A. ~ ~ ~ ~ ~ l ~ ~ ,  dent, 2nd mrade, joined the party on the 29th %lay, i n  charge from 
12th ~ u l ~ ; i l l  the 9th October 1899. R.E. 
Mr.  ):.A. Wainright, Extra Assstant Superintendent, 3rd grade. The  sudden death of R a t  ,, G. A. Knight, 
,, G. P. Tatr. , Bahadur Hira Singh a t  

Y U S U ~  Sharif, Khan ~ a i i d u r ,  sub-Assistan; Superintendent. 1st Quetta on the I 7 th Septem- 
grade. 

H i ra  Singh, Ra i  Bahadur, Sub-Assistant Superintendent, 1st 1899 has the 
grade, died 17th Se ternber 1899. party of one of  its best 
Mr. M. C. Pelters, gub-Assistant Superintendent, 2nd grade. known members. His ex- 
,, H.  C. H. Cooper. ,, 2nd ,, 
Ahmed A l i  Khan. Khan Bahadur, 'Sub-~ssistant Superinten- cellent service on the  

dent, 3rd grade. Afghin Boundary Commis- 
as Surveyors, and Sub-Surveyors, etc. sion in 1884-86 g a i n ~ d  him 
promotion to the Provincial Service, and his subsequent services in the North- 
Western Frontier party, both in military expeditions and in regular work, have 
fully justified his advancement. 

129. 'The different detachments commenced work on or about the 1st 
November 1898, the field season terminating on dates varying with the different 
detachments. 

130. The  surveys in progress during the previous season in Sind and 
near liiwalpindi were continued, and a special survey on the 6-inch scale was 
made of the coal-bearing area on the Sor range near Quetta. Triangulation for 
lainch survey was continued in Sind. 

131. During the summer months a detachment has been employed on 4- 
inch surveys in Kashmir and Ciilghit, and in the Indus Valley near Chilas. 

132. During the year the recess quarters of the party were moved from 
Quetta to  Mussooree where the North-Western Frontier Drawing Office, hitherto 
a t  Simla, has also been transferred. The  two ofiices have al\vays formed one 
charge u n d ~ r  the superintendence of the officer in charge of No. r 5 Party, and 
the desirability of bringing them into closer connection has been~obvious for some 
time. During the recess the fair drawing of the Sind I-inch sheets has been con- 
tinued and revised maps of the Quetta Cantonment Survey on the scale of 
16 inches = I  mile have been completed. 

+ The oficer in charge re orts highly o l  the assi5tants with the party and o l  the checrlul way i n  which 
all mcmbrrs pcrlo~.mcd thcir &ties under exrrptionally tryinpconditions. 

hlr .  IZratinq hns shown lrirnscll an able t r i n~ r~ l l l a t o r  and has administered the party during his (Cap. 
tain Rol~rrlson's) abwncc to his cntirc sntislnction. M r .  Wsllcr-Senior i s  espccia!ly mentioned for the 
cncrgy 2nd ~VRI  IIC has displayed in carrying out I ~ i s  tvork, for much of thc sczon, In  spite of i l l -hmlth lrorn 
walnria contrnctrd in the cnuntry. 

Sub-Surv~%y<~rs Ram Singh, for his net-work triangulation, and Gurjan Singh, for his r-inch drbail topo- 
graphy, are cspccinlly mcntioncd. xs also Syed Razi Hason, the writer 01 the party, Lor the painstak n g  way 
in which he h.u pcrlormcd his duties in olticc. 
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I 33. T h e  total outturn of the party is a s  follows :- 
Sqnnre miles. 

Triangulation for I-inch s u r v e y  . .  2,765 
,, ,, 12-inch ,, . . . . . .  2 I 

) I  ,, a-inch reconnaissance , , . . 16,000 
Detail S u r v e y  on I-inch scale . 1,320 

I I  1 1  2-inch ,, . 271 
19 I I  6-inch ,, . 187 
I I 1 9  +inch ,, . . . . . .  2,043 

Reconnaissance and Survey f-inch scale . , . . 26,274 

134, T h e  programme for t h e  ensuing season includes the extension of 
I-inch detail survey in Sind, and the commencement of 12-inch survey a t  
Secunderabad. T h e  Q-inch surveys of Kashrnir and the Gilghit Agency, and 
i-inch survey and reconnaissance will also be continued. 

135. T h e  health of the party has been excellent throughout the year, and 
with the exception of Rai  Bahadur Hira Singh, who died of heart disease, there 
have been no casualties.* 

HIMALAYAS, PUNJAB. 

No. 18 PARTY. 
136. Mr. Pocock held charge of the party from 1 

Personnel. 
hlajor W.  J.  Bythell, R.E. ,  Officiating Superintendent, 2nd grade, in 

charge, from 5th November 1893 to 1st hlay 1899. 
hlr. L. J .  Pocock, Extra Deputy Superintendent, and grade, in charge, 

from 1st October to4th November 1898. 
Mr. C. D .  Pottcr, Extra Assistant Superintendent, 3rd grade, in charge, 

from and May to 30111 September 18gg. 
Mr. \V. Robert, Extra Assistant Superintendent, 5th grade. 
,, G.  E. Parker, ,, 5th - ., 
.. 1. 0. Greitl. Sub-Assistant Superintendent. 2nd ,. 
;; LV. hl .  Gorman, ,, 2nd ,. 
,, E.  J .  Biggie, and ., 
., C. E .  C. French, ,, 2nd ,, 

23 Sub-Surveyors, one Clerk, and 27 others. 

le 1st October to the 
4th November wheu 
he was relieved by 
Major Bythell, R.E., 
who continued in 
charge up to the 
2nd May 1899 when 
he proceeded on spe- 
cial leave making 
over the party to  
Mr. Potter. 

137. T h e  party, a s  in previous seasons, was divided into detachments 
noted below, each working in different portions of the Himilayas, in the Kingra  
and HoshiArpur districts, and also in the Simla Hill States  and in Suket and 
Sirmlir. T h e  detachments left, and returned to, recess quarters on various 
dates according to the description of work performed and the nature of the 
ground worked over, the climatic conditions, and the state of fair mapping. The 
detachments were a s  follows :- 

i. T h e  Sirmlir detachment, for work in the Sirmlir S ta te  forests on the 
a-inch scale and a &-inch scale survey of the town and canton- 
ment of NPhan, the capital of the State. 

ii. T h e  Kingra detachment, for work in the K5ngra district, on the 
,+-inch scale surveys. 

iii. T h e  Simla Hill States  detachment, for work in the Simla Hill States  
and HoshiPrpur district, on the 2-inch scale surveys. 

ill. A Triangulator, for triangulation in advance of topography, in the 
I-loshiPrpur district. 

if. T h e  Executive officer, to visit and examine progress of work in all the 
above detachments, left recess on the 23rd December and returned 
on the aoth April. 

I 38. T h e  Sirmlir detachment under Mr. Potter, with 7 sub-surveyors, con- 
tinued the previous season's work of surveying and classifying the forests of the 
Sirmlir State, but on a reduced scale of 2 inches to a mile as  noted in paragraph 
138 of the General Report of 1897-98. T h e  surveys were carried on in the 
northern part of the State  on either side of the Giri river, from the main Nhhan- 
Dagshai road to the ridges of the Chor. T h e  highest point reached during 
the  season's work was I I ,  134ft. above sea-level. The 48-inch survey of the town 

*Theofficer in charge reports that Messrs. Wainright, Kniqht, and Tare deserve special mention 
@nd 01 the native establishment Surveyors Sher Jung, Lall Singh, i n d  Jafar Ali  have done excellent work. 
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of Nshan, a t  the special request and expense of the  State, a s  noted in paragraph 
139 O f  the General Report of 1897-98, to which was added the survey of the 
cantonment, on the same scale, with spirit levels over both localities, was conti- 
nued and completed during the season. 

139. T h e  Icingra detachment, under Mr. Greiff with Mr. French, and 7 sub- 
surveyors, continced the previous season's surveys on the 4-inch scale in the 
north-western portion of the Kingra district. During the winter months they 
worked on the low ground (about 2,oooft. above sea-level) bordering the high 
ranges that separate' that district from the native s tate  of Chamba, and during 
the spring months they moved up to the high ranges some 15,000 ft. above sea- 
level. The  lower ground consisted, for the most part, of level stretches of 
land, richly cultivated and well inhabited, lying between detached hills and 
knolls and intersected by numerous streams with deep channels and precipi- 
tous banks. T h e  higher ranges, of characteristic mid-Himilayan features, 
are uninhabited and destitute of cultivation above 7,000 ft. ; . a n d  but for a few 
goat-tracks leading to the passes over the crests they are otherwise inaccessible. 
The  survey of this ground was accomplished under the usual difficulties and 
hardships encountered by surveyors on high altitudes. All forests were also 
surveyed pnrripnssu with the general survey of the locality, and a classification 
o f  forest growth and soils in them, was also prepared. 

140. T h e  Simla Hill States detachment, under Mr. Robert with Mr. 
Biggie and 8 sub-surveyors, continued the previous season's operations on the 
2-inch scale in the native states of Suket and Kahllir of the Simla Hill States, 
and contiguous portions of the HoshiPrpur district. The  country surveyed 
was mostly along the valley of the Sutlej river, a t  an average height of 1,500 ft. 
above sea-level, including the remarkable loop some 55 miles long and zoo 
miles i n  area formed by the1 river. T h e  survey oI the Hoshiirpur district was 
commenced on the reduced scale of 2 inches to a mile in pursuance of the re. 
cent Government of India orders. 

141. The  triangulation, in advance of topography, was done by Mr. 
Gorman in the eastern portion of  the Hoshiirpur district, along the S o i n  river, 
one of the tributaries of the Sutlej river, on either side of which run two parallel 
ridges, the western of Sinblik and the eastern of outer Himdayan formation 
rising to 2,200 ft. and about 4,000 ft . ,  respectively, above sea-level. 

142. A drawing office under Mr. Parker, with 19 draftsmen and apprentices, 
was left located at  Simla to deal with the mapping work of the party. 

143. T h e  operations of the party were carried out in accordance with the 
proposed programme of the season, except the work in I<ullu, which appertained 
to the Simla Hill States detachmen~,  and had to be abandoned on account of 
the late snow falls during the spring, following a severe winter, which rendered 
work on high regions impracticable. Some triangulation to the north-east of 
Simla had also to be abandoned on account of the dense haze that enveloped 
the country prior to the setting in of the monsoon. 

144. T h e  outturn of the field season's work wasas follows :- 
Square miles. 

( a )  Triangulation i n  Hoshidrpur district . . . . 315.0 
( b )  Detailed survey on the 4-inch scale in the KQngra 

district). . . . . , . . . 156.0 
(c) Detailed survey of the Sirrnlir forests, on 2-inch scale 

with classitication of forest gro\vth . . . . 259.8 
( d )  Detailed survey on the 2-inch scale i n  Suket, Sirnla Hill 

States and Hoshidrpur districts . . . . 362.2 - 
Detailed surveys on all scales= . . . . . 778.0 - 

145. T h e  surveys of  the following number of forest blocks or compartments 
are included in the areas shown above :- 

- -  - - - -- -- - -- 
I I 

No. of blocks or Area in rquare 
compartments. miles. 
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R 
The cost per square mile lor triangulation is . . . r5.2 
The cost per square mile for 4-inch surveys including mapping 

andinstruments . . . . . . . 99'9 
The cost prr square mile for 2-inch surveys i n  the Simla Hill 

States including mapping and i~~struments , . . 68.7 
The cost per square mile lor a-inch surveys, i n  Sir~nGr State, 

2-inch scale, including mapping and instruments . , g3.6 

146. There was also good progress made in fair mapping as  4 0  sheets 
were sent for publication ; 1 5  are in a very advanced state of prcp,lration lor 
publication ; 28 and 35 proofs were examined and coloured respectively ; 1 5  
sheets of forest classification were prepared for ferrotype reproductions, and 
23 coloured, and despatched t o  district officers; besides the compilation of tabular 
statements and indexes supplied to the various offices connected with the party. 

147. T h e  instruction of Native Soldier surveyors, a s  noted in paragraph 
143 ol last year's report, still continues to form one of the duties of the party. 
One of them, Naik Madho Ram, 44th Gurkhas, completed his course with much 
credit to himself, and rejoined his regiment. Sepoy Manna Singh, 5th 
Punjab Infantry, joined the party on 8th October 1898, and has now completed 
a portion of his training ; and another man from the 6th Punjab Infantry has 
just joined for his course. 

148. This party has frequently been placed under contribution for sub. 
survryors on special work, two men have been absent during the season on 
exploration duties, another man is on deputation with the Central Afr~ca Pro- 
tectorate, and a fourth is on deputation with the Pekin Syndicate in China; a 
fifth, Wahid Ali Khan, was also on deputation with the Central Africa Protec- 
torate, but returned during the recess and obtained the distinction of " Khdn 
Sdheb" from the Government of India for his services ; but he has since re- 
signed his appointment for a more lucrative one in the  Protectorate. All these 
men have been trained in this party, inured to hardships on the Himalayas, 
accusto~ned to work on various scales and in the different descriptions of ground 
t o  be met with in the Himdlayas and, almost all, have been favourably reported 
on wherever sent. 

149. In future, in accordance with the orders contained in Government of  
India letter No. 351-95-18, dated I ~ t h  February 1899, the scale of survey in 
Kdngra and the hilly parts of Hoshiirpur is to be reduced from the 4-inch to 
the 2-inch, with the exception of the Reserved Forests which are still to be 
surveyed on the larger scale;  in the Simla Hill States, when the 2-inch sheets, 
a t  present in progress, have been completed, the scale is to be reduced from the 
n-inch to the I-inch ; and what remains for survey in l<ullu is to  be surveycd on 
the ]-inch scale. It  is also proposed to survey the small area still remaining in 
the Sirmlir S ta te  on the a-inch scale, as  the party is under an arrangement with 
His Highness the Maharaja to survey his forests on that  scale, His Highness 
paying a contribution to their cost. 

150. The  party was inspected by the Surveyor-General on the I I th July, 
and by the Superintendent, Trigonometrical Surveys, on the 12th and 13th luly 
1 8 ~ 9 ,  and both expressed their commendation of the work and efficiency of the 
party.* 

Mr. Potter reports very lavor~rahlv on the work done by hlessrs. Roherl, Parkcr, GreiR (specially), and 
Corman in the management ol  their- respectwe detachments; Messrs. P ~ e n c h  and Biggie promise to 
become good surveyors, the lormer especially. 

Of the subordiuate establishment the lollowing are specially brought Lo notice:- 
Amir Singh, clerk ; Paras Ram,  Sheopal Misar, and Amba Dull, sub.surveyor~ ;and  N u a i n  Dutt, 

drdtsman. 
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FOREST SURVEYS. 

MADRAS PRESIDENCY.  

NOS. 9 A N D  19 PARTIES. 
151. Under the orders of the  Deputy 

Captain A .  H .  B .  Hume, R.E., Officiating Deputy Super- 
intendent, 1st grade, in charge. 

Mr.  i;. F. Hamer. Extra Assistant Superintendent, and 
grade. 

Mr. H .  Todd, Extra Assistant Superintendent, 3rd grade. 
,, R .  Todd. Extra Assistant Superintendent, 4th grade. 
,, J .  H .  S.  Wtlson, Sub-Hss~slant Superintendent, 2nd 

grade. 
hlr. M .  J. Sheelinn. Sub-Assistant Superintendent, 2nd 

grade. 
60 Surveyors, sub-surveyors, and soldier surveyors and 

one writer. 

Surveyor-General the parties were 
re-organized with the personnel 
reduced from that shewn in last 
year's report, the pe~,sonnel is 
given a s  it was on taking the 
field after the reduction was 
completed. 

152. T h e  parties took the 
field on the  7th October 1898 and 
returned to recess quarters on 
the I ~ t h  May 1899. 

153. Mr. H. Todd was 
placedyn charge of the Northern 

Circle Camp, Mr. Wilson of the Central Circle Camp, and Mr. Hamer, assisted 
by Mr. Sheehan, of the Southern Circle Camp. 

154. For triangulation Mr. R. Todd was employed first in Kurnool and 
then in Cuddapah. Surveyor Govind Raju and Sub-surveyor Hilal Uddin, who 
was detached from the Southern Circle Survey towards the end of the season, 
worked in North Coimbatore. On Surveyor Govind Raju's falling sick Mr. 
R. Todd teolc up his work for the last month in North Coimbatore. 

153. The  programme for  the Northern Circle was the contintlation of the 
survey of the Nallamalai Hill reserves in the Kurnool district. An area of 303 
square miles was con~pleted. T h e  triangulation mas also the  continuation of the 
same district to  the north, and I j0  square miles were completed and boundaries 
traversed for the current season and next, 

For the Central Circle the programme mas the mapping of the Nallamalai 
Hill reserves of the Cuddapah district, here 334 square miles were completed. 
The  triangulation programme included 5 reserves south of the railway near 
Cuddapah, of which an area of 550 square rniles was triangulated. T h e  boun- 
daries necessary for the current season and next were traversed. 

In the Southern Circle 685 square niiles were completed in the North 
Coi~nbatore district including the following reserves :- 

North Bargur 
South do. f (A strip remaining from last reason). 

Hanur. 
Kaudhalli. 
Dodd;lsamprgai. 
Chil<i;~lur. 
Yedarhalli. 

T h e  triangulation programme included the Talamalai and Made~waranmal~i  
reserves, the latter were completed and loo  square miles out of the 2 j 0  of the 

, . 
former. I he area not triangulated was reconnoitred and the East Nilgiri reserve 
also, but the surveyor, and afterwards an assistant, falling sick prevented its 
c o n ~ ~ l e t i a r ~ .  The triangulation being well in advance in t h ~ s  district the loss is 
immaterial. l'ra\rerses as  required for the current season and next, were corn- 
pleted. 

156, A total of 950 square niiles of triangulation was completed. 
The  traverse or~rturn \\?as 717 linear miles, or about the normal amount. 
The tot.11 detail survey outturn of 1,350 square miles is a very good one, 

sIlo\ving an narlvance of nearly 30 per cent. on last season. It is decidedly the 
largest Vrt c-ornplcted in a season, a n t i  I 70  square miles more than the pro- 

>tlrnate. 4raln~ni.;,lic outturn in each district being above the e -  ' 
-1 Ile I\;urnool o11ttul.n was consid[-rably the la rges~  yet done in that district 

though tht:  rountry was particularly difficult. 
The work was checked by pnrlal lines and i n  silu fixings and, with few 

except i~ns ,  \)as found  ell and carefully done. 
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I j 7 .  T h e  state  of the mapping is a s  follows :- 
Of Kurnool 1 1  finished maps are to be submitted and 2 held over a s  

incomplete. 
Of Cuddapah 7 finished maps are to be submitted and 5 held over. 
Of North Coimbatore 18 finished maps are to be submitted and I I held 

over. 

Those held over are fair drawn a s  far a s  the survey is done in them. 
Besides the above, 1 9  fair sheets of last year's survey of Salem and South 

Arcot hiive been finished, and 2 part sheets of Madura surveyed this year. 
All computations have been completed and bound, and traces made for the 

classification of soils and forest growth. 
158. The  programme for next season proposes continuing the survey on 

the same lines in Kurnool, Cuddapah, and North Coimbatore, and commencing 
the triangulation of the South Canara reserves in the Southern Circle. 

159. T h e  following table shows the progressive outturn and cost-rates 
of the party since 1888 :- 

Conrparison o f  o l c t t i~m and cost-rates. 

Triangulation Cost-rate of 
Detail survey Total cost of and traverse Detail cost- party pcr REMARKS. 

Suavsv V ~ A R S .  completed in party lo r  the combined cort- rate per square mile o f .  I square milts. 1 year. a r I sauare mile. 1 Lnished ! 
R R R 
24 138 337 
29 120 332 
3 1 5 I 162 

1991-ga . 20 7 7 110 
1591-93 81 .dqo 7 71 104 
1893-91 . 7 8 . 5 ~ 8  . I r 61 

10 
89 

76.692 
75,900 C' I I 

56 79 
54 

88,921 13' ' 66 * Above this line No. 19 
Panty. - 

129,293 13 106 1 12.3 Below this line Nos. 9 
a n d ,  19 as combined 
partles. 

l w , j l o  2 0  5s  I 74 
-~ . ..~ - . -- - - - - . ~ 

-- - .- .-.- ~ 

a In season 1896.97 K u r n w l  d i sb i c t  was  commenced, which accounts for the increase in  rate. and the same tends to 
i n c r e a ~  the years following. 

Column 6 shows that this has been decidedly the cheapest year since the 
work was commenced in t h e  Presidency. The  rate in column 4 appears larger 
than before and that in column 5 larger than in the two previous years, but these 
rates cannot be relied on for exact comparison as  they depend on the allotment 
of supervision, and the larger or smaller amount of triangulation and traversing 
undertaken. From 1892 to 1896 easier country was under survey, and the detail 
cost-rate this year, if the Kurnool district figures be excluded, is R ~ I  per 
square mile, or lower than it was in those years. Column 6 gives the fairest 
comparison by actual results and shows a highly satisfactory advance in the 
cheapness of the work. Comparison with last year's figures also shows the good 
ezects of the re-organization that took effect from October last year. 

160. Allowing for the  ordinary percentage of fever, the health of the 
party was, on the whole, fairly good. One s~~b-surveyor and z Khakdsis died of 
fever. T h e  assistant in charge of the Kurnool section suffered rather severely 
from fever in the field. The  work of the surveyor t r ~ a n g u l a t i ~ : ~  in North 
Coimbatore was brought to a close mainly by ill-health, and the assistant sent 
there to carry on his work contracted bad fever, from which he has suffered 
throughout the recess. Besides the above, 5 apprentice sub-surveyors had fever 
a t  frequent intervals. 

161. The  country surveyed varied considerably. The Nallamalai Hill 
reserves of Kurnool are the most difficult on account of the thick jungle, and 
work has  to  be done mainly by traversing which is very tcd~ous, owing to the 
thick thorny undergrowth. T h e  south end of the same range of NalIamaIais 
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in Cuddapah is rather more open. In parts of North Coimbatore the hills rise to 
near\y 6,000 feet and have areas of fine evergreen jungle. 

Besides the work in the districts reported on above, l o  square miles 
were surveyed to complete the South Arcot district, and 2 square miles to com- 
plete Salem district, also the revlsion of some boundaries, wrongly demarcated 
i n  the previous season's survey. In Madura district, where the survey was 
completed some years ago, 13 square miles of new extensions were surveyed a t  
the request of the: Forest Department. 

163. The Deputy Surveyor-General inspected the parties in recess on 
the 23rd August, and the Surveyor-General on the 26th September. Each 
District Forest Officer visited the recess office for ~ e v e r a l  days for the verifica- 
tion of the maps with the notifications, and the Conservator of Fcrests, 
Northern Circle, inspected the maps on the zznd August.* 

BORIBAY PRESIDENCY.  

No. 17  PARTY. 
164 Captain Cordon held charge of the party during the field season until 

the 20th h4ay 1699, \\,hen he was trans- 
Perso~rnel. ferred to Calcutta to officiate as  A-sistant 

Cnptain P. J. Gordon, I.S.C, Deputy Sllper- 
,st grade, i n  charge from 1st O C ~ O .  Survevor-General in charge, Surveyor- 

ber, 1099. General's Olfice and Mathematical Instru- 
hlr. C .  E. Tapsell, Ewtra Assistant Superin- 

tendent, znd grade, in charge from 2 ~ t h  Mey He Ivas succeeded 
Mr. Tapsell who continued to hold charge r8iy;. S, I;. Norman, Extra Assistant Superin- during the recess 

tendent. 6th grade. 
hlr .  C. A .  Norman, Extra Assistant Superin- le5. The firstdetachments left Poolia 

tcndent. 6th grade. in the middle of November and the last 
S,rrocyovs and Sub~Surzreyort: ones returned in the e ~ l d  of June, giving a 

G .  R. ~ h o ~ a t k a r ,  R. V.Joyhi, Govind Gopal, working field season averaging six months 
and 36 others. in duration. 

166. The party wzs divided a s  usual, for convenience of supervision, into 
three carnps and a detachment a s  follows :- 

( I )  No. I Camp consisting of 1 2  surveyors under Mr. Tapsell in North 
anara. K ' 

(a) No. 2 Camp consisting of 12 surveyors under Mr. S. F. Norman in 
N h i k  up to the end of February, and afterwards until the end of 
the season, strengthened by 3 surveyors from No. 3 Camp, in 
Th6na district. 

(31 No. 3 Camp consisting of I o surveyors, after\vards reduced to 6, under 
Mr. C. A. Norman in I<olBba d~strict.  

(4) A Jetachment consisting of 5 surveyors under Sub-Surveyor Govind 
Gopal in Ahmednagar and Sholbpur dis t r ic~s.  

167. The  party continued the survey on various scales, of the lorest reserves 
in the Northern, Central, and Southern Circles of the Bombay Presidency, these 
operations comprising :- 

( I )  172 the Nnrtherlr Circle.-Preliminary triangulation in Thina.  
Detail survey on the 8-inch scale of the Teak reserves in ThAna 
(Mdhim and D6hdnu to' lukns) .  

(2) If2 the Central Circle.-I'rel~minary triangulation in NAsik (Nisik 
Chhndor, Kalvan, and Dindori tilirkns). Detail survey on the 8-inch 
scale in lgatpuri tdlukn and on the 4, 8 and 16-inch scales in 
the NAsik tcilukn of the Ndsik district, and on the 16-inch scale 
of the Babul reserves in Ahmednagar and Sholdpur districts. 

(3) in the Southern Circle.-Traversing in North Icdnara. Detail 
survey on the 8-inch scale of the Teak reserves in Koldba 
district (Mahdd and Mingaon tdrubns) and on the 4-inch scale 
in North Kdnara district. 

The officer in charge reports lavourably on the work 01 Messrs. Hamer. H.  Todd, R.  Todd and  
Wilson. 

'I'be surireyors, sub-surveyors, and soldier surveyors, with few exceptions, are favourably mentioned. 
The work o l  the writer, Taraprosonno Roy, i s  also commended. 
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T h e  improvement both in outturn and in cost-rates, notwithstanding the  
increase in t h e  cos t  of supervision for the  year under report, is very marked. 
T h e  trifling increase in t h e  cost-rates for 4-inch surveys may be disregarded, as 
8 5 0  per  square  mile may b e  considered t h e  minimum possible for 4-inch Forest 
Surveys  in Kiinara, any  slight Increase or  decrease  being due entirely to  local 
conditions. 

Owing to  a clerical error in t h e  report  for 1897-98, it has  been found 
necessary to  revise t h e  figures for  that  year, the  rates now given are, however, 
more  favourahle than those given in last  season's report. 

169. A s  was  pointed ou t  in last. year's report, a just comparison of results 
can  best be  arrived a t  by forming a unit of survey which will include preliminary 
traverse and  t r i a n g u l a t i ~ n ~ a c t u a l  survey, fair  mapping, and all supervision. I t  
may be  assumed tha t  a square mlle of completed 8 or 16-inch survey is now 
equal t o  2; square  miles of +inch survey which may be  taken a s  the  normal 
scale  of t h e  party. T h e  results, according to this scale of values, a r e  for the 
year under report  and the  two previous years, a s  follows :- 

168. T h e  following table shows in detail the cost-rates and outturn for the 
year under report  and the  two previous years :- 
.- 

DISCRIPTION OF SuRVIY. 

Triangulation . . 
Traversing . . 
Topography, 4-inch . 

Ditto 8 ,, 
Ditto 16 ,, . 

-- 

- 
These  results, both a s  regards outturn and cost-rates, may be considered - 

satisfactory. ,f 
1 7 0 .  A comparative s ta tement  of t h e  total  cost  of  t he  party for the  past 

Note.-(a) Stations a1 observation. ( b )  Linear miles. (c) Square miles. 

- 

SEASON. 

1896-97 . . . .  
1897-98 . . . 
1898-99 . . . . 
Average lor three years . 

three ;ears is given below :- 
-- 

I 

COST-RATES. 
Per square mile. 

Number of units. 
-- 

1024'5 

1026.3 

1201'1 

I 084.0 

- 

Cost per unit.  

80.8 

64'4 

5 8 . 1 ~  

67'9 

Survey year. ( Total cost. 

1896-97. 

R 

21'4 

14.3 

77'6 

135'7 

156'1 

OUTTURN. 

RBMARRI. 

* Or an improvement of 
some 10%. 

----___ 

( 0 )  

(6) 

(c) 

( c )  

(c) 

1897.98 

R 

1 9 "  

14'6 

49'4 

155'7 

176.3 

-- 
1898-99. 

J3 

18.3 

10'9 

53'2 

136.6 

122.9 

1896-97. 

229 

188 

522'0 

168.0 

33-0 
-- 

1897.99. 

255 

164 

444.25 

ao3.81 

28.97 

1898.99. 

230 

I 66 

439.15 

254.oa 

54.74 
- - 
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171 .  It may be remarked that the increase in the cost for I 98-99, a s  
=ompared with that for 1897-98, is principally due to an increase of Rq,Gr4 under 
the head of supervision. Fcr this increase, however, there i-. a larger outturn at  
reduced cost rates. 

172. l ' he  worlc was thorou~hly examined and tested while in progress by 
the ~ i ~ e r i n t e n d e n t  and Camp office;s. 

173. During the recess, most of the fair rnappin of the past season's work, :: has betn completed. A small Draming Office was Ir t in Poona during the field 
season and brought up the arrears of mapping, and it is proposed to continue 
it in future for the purpose of keeping up with the increased outturn of field work. 

174. All the fair maps lor the Forest Department have been submitted to the 
Bombay Government Photo-zincogra~hic Office and published, and the 2-inch 
sheets of the North I<Anara district have been sent to the Head-Quarters 
Offices at  Calcutta for reduction to one inch standard sheets. 

17j .  The  health of the party during the field season was excrption;~lly 
good, but during the recess the party did not escape the ravages of plague and 
t\vo valu;~ble surveyors and one k l~a lhs i  died from this cause. T h e  party has 
thus lost the services of five thoroughly trained surveyors during the past 2 

years, a severe loss in a small party of forty men, especially when i t  is considered 
that it takes several ye:trs before an apprentice can beco~ue a tl~oroughly quali- 
fied surveyor. The greatest credit is due to Mr. Tapsell. lor [he excelle~lt 
arrangements he made in forming a segregation camp for the membrrs of the  
party and thus minimisi?g the risk of the disease spreading in a small comrnu- 
nity, the members of wh~ch were daily brought into close contact with one another. 

176. The programme for 1839-1900 is a continuat~on of that for the past 
season; Belgaum is the only new district in which operations will be com- 
menced, and it is hoped the work in KolAba and North Kinara districts will 
be brought to a close. 

I 77. The party mas inspected during September by the Surveyor-General.* 

LOWER BURMA.  

No. 90 PARTY. 
Parsonne1. 178. Mr. L. J. P O C O C ~  

M r .  L. J.  Pocock,Extra Deputy Superintendent, 2nd grade, in charge of th i s  party 
charge, lrom zyh November 1898 to zj th Se tember 1899. from the agth of November 

M r .  T. E. M. Claudius. Extra Deputy Quprintendent. 2nd ,g98 t i l l  he retired on the grade, in charge, from 26th September ~Syg.  
M r .  C. W.  Wilson, Extra ~ssistant Superintendent. 5th grade, 25th of September 1899, 

officiating, in charge lrum 3rd October, 1898 to 14th November \!-hen Mr. T. E.  M, Claudlus 18yS. 
Mr.  A .  George. Extra Assistant Superintendent, 6th grade. assumed 
,. A.  Ewing. ,, .. 6th ,. 179. 'The work of the 
., W. C. Barckley, Sub.Assistant Superintendent, 1st grade. 
,, H. A .  Charricr, ,, 1st , party,,  a s  in former years, 

54 Surveyors, Sub.Surveyors, erc. C O ~  pr~sed- 
(i) Detail survey of portions of the South Zamayi and Icadat reserves 

in the Pegu forest division, the Nyabwa Zaha I<owliya and Tongan 
reserves in the Shwegyin division; the Thayetmyo East l'oma, 
Tindoir, and Setsuwa reserves in the Thayetmyo division and 
Hrnawbi and Kyetpugon reserves in the Rangoon division, all 
on the scale of 4 i n c h e s = ~  mile, except Kyetpugon which was 
done on the 8 inches= I mile scale. 

(ii) Detail survey of portions of standard sheets " I ,  274, and 323 of 
unreserved forests, to fill up gaps, on the scale of 2 inches= I mile. 

(iii) Triangulation in advance of  topography in the West  Salween forest 
division. 

(iv) The  classification of forest growth and soils pari pass14 with the 
topography of the reserved forests. 

(v) Theodolite traverses based on the triangulation, a s  a basis for the 
detail work in the Thayetmyo, Toungoo, Shwegyin, West Sal- 

Much credit is due to Mrssrs. Tapscll and S. F. Norman for the effici~nt u,av in wllich thev 
r f o r m e d  their duties. h10st of the surveyors worked to my entire satisraction ; G. LI. R\;opatknr. \lah.t~d 

han, Yemla Piraji. Hari  R.wnchanclra, as plane tablers. N .  R. Patwardhan as a triangul;l~<~r, and GanelIl 
Balal as a draltsrnan are specially deserving ol mention. 

P a 
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ween and Ataran forest divisions; in the last named the  traverse 
work was based on Great Trigonometrical Survey points of  the 
Eastern  Frontier Series. 

180. T h e  party left recess quarters a t  Banpalore about the  l o t h  o t  Novem- 
ber and commenced field work in the  first to third week of December, accord- 
ing  to  t h e  d is tance  of the field of  operations from Pegu. T h e  recess quarters 
of t h e  party have been changed t o  Dehra  Dlin, and the party has  been amalga- 
mated ni th  t h e  Forest  Surveys  of tlie Bengal Presidency and has  been placed 
under t h e  administrative charge of the Superintendent of Forest Surveys, in 
keeping with the  orders of t he  Government of India, in their Resolution Circular 
No. AF. of the  6 t h  March 1899, Revenue and Agricultural Department. T h e  

143 3 
recess office was opened in the  beginning of the  first week of June. 

181. T h e  party was  divided into six sections, t he  head-quarters and traverse 
camp being in cha rge  of the  Executive Officer. Three  detail survey camps 
were under charge  of Messrs.  George, Ewing, and Charrier, respectively, while 
the  triangulation was carried on by Mr. Barckley assisted by Surveyor Amjad 
Ali. All the  detachments left Pegu on various da te s  between the  las t  week of 
November and  the  first week of December. 

182. T h e  outturn of the field season's work was a s  follows :- 
Square miles. 

( a )  Triangulation in the West Salween forest division . . 1,200 
( 6 )  Theodolite traversing for the 4-inch scale . . . 186 
(c )  Detail survey on the 4-inch scale . . . . . 472 
( d )  ,, 1, 1, ,1 2-inch 9 1  . 87 
( E )  ,, ,, ,, ,, &inch ,, . . . . . 1.4 

183. T h e  usual tes t  lines were applied to  the  detail work by t h e  camp 
officers, who constantly visited the  surveyors a t  work, which a s  a rule, proved 
of good quality ; one case  havlng been found otherwise, for which the surveyor's 
pay was reduced by the  Deputy  Surveyor-General. 

184.  T h e  traverse work was conducted by Mr. Pocock, no assistant being 
available for this work. Considering t h e  difficult and scat tered nature of t he  
reserves which entailed considerable lose of time in marching from one t o  t h e  
other,  and sickness among  the  traversers, a good outturn was completed. 

185. T h e  outturn of 4-inch detail work is larger than ever before done by 
this party, but  the  2-inch work has  decreased. 

186. T h e  cost-rate o f  survey, a s  seen from the following table, shows- 
- - - -- - 

YEAR. 

1891-92 . . . .  
1892-93 . . . . 
18g;.g4 . . . . 
18949j . . . . 
1895-96 . . . . 
1896-97 . . . . 
18y7-yB . . . 
1998-yy . . . . 

. . ...-. _ -  

T h e  cost - ra te  for traverse work is high, but  the  cost per square mile is not a fair 
romp.trison, as  all [he  work clone this year is for 4 - ~ n c h  survey,only, embracing 
a much smaller a rea  than if sim;lar work had been needed [or m n c h  survey. 

~ -- - ~ 

COST-RATE PER SQUARE MILE. 

Triangula- 
,ion, 

a 

35.2 

33.1 

36'9 

30.1 

21'2 

... 

. . . 
I 4 6  

__ - 

Traversing. 

R 

150'6 

138.1 

1339 

94'0 

58'5 

83.5 

57.4 

132.8 

DETAIL SURVBY. 

8-inch scale. 

R 

. . . 

... 

... 
n-. 

... 

... 

... 
131.4 

--- --- 

.$-inch scale. 

R 

175'3 

J 60.1 

159'3 

153'5 

158.1 

1-inch scale. 

R 

66.2 

60.9 

83'5 

176'0 

83'5 

173'2 1 50'5 

196.4 1 79.4 

1 4 . 1  1 86'4 
-_____ - 
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T h e  cost-rate for detail survey is lower than last year. T h e  early 
beginning of the  monsoon reduced the last month's outlurn somewhat or  the 
area  finished would have been greater. T h e  new hands  which joined the party 
from the Dehra Training School required further tuition before rhry  could 
take up independent work in the  very difficult country operated in by this party. 

187. T h e  country was very difhcult for survey work, consisting of intricate 
hills covered with dense jungle. T h e  health of t he  party was on the whole good. 
Three  khala'szs were carried off by tigers, which caused some delay in the  work, 
and one sub-suryeyor and one khaldsi died from fever. Most  of the  surveyors 
were provided wtth guns and ammunition, which gave them some confidence. 

188. No supplies, except small quantities of rice, being obtainable near 
the  work, food dep6ts had to be established, and the  supply and  distribution 
of provisions was successlully done by the  party, T h e  elephants a t tached to  
the  party were of the greatest  use ior transporting the  provisions. 

189. During the recess all t he  computations and ,+-inch mapping have 
been brought up  t o  date. 

Thirty-five +inch sheets were submitted for publication, and three more 
sheets will be submitted during the  field season. 

190. T h e  programme for next season comprises :- 
(I) E a s t e r n  Circle.-The survey of tlre Sinthe reserve in t h e  Pyinmana 

forest diviston. 
T h e  unsurveyed portion of the  Ruby mines forest reserve will be 

triangulated and traversed lor future topography. 
(2) ~ e n a s s e v i m  Circle.-Survey operations in the  Ataran division will 

be carried on in the  Kyurrchaung and Y e  forests and teak-5earing 
t rac ts  contiguous to  t h e  lormer. I n  the W e s t  Salween division, all 
the  reserved forests nil1 be topographically surveyed, (except 
Pachaung which will be prepared for topography during 1899- 
lgoo),  and the balance of the unsurveyed forest reserves in t h e  
Toungoo and Shwegyin divisions. 

(3) Pegu  Circle.-An area of about 157 miles will be  topographically 
surveyed, comprising the Ohnezan, ThkgBn, and Sinmadaung 
reserves in the  Thayettnyo division, Wanetchaung in the Rangoon 
division, and Shwelaung Kodugwe and Salu in the  P q u  divis~on. 

191. T h e  party a a s  inspected by the Deputy Surveyor-General, Revenue 
Branch, in the field, in December 1898.* 

O P E R A T I O N S  O F  T H E  F O R E S T  S U R V E Y  B R A N C H .  

192. Mr. W. H. Reynolds, Superintendent of Forest  Surveys, held adminis- 
trative charge throughout the year under the orders of the Inspector General of 
Forests and the  professional control of the Surveyor-General. 

During the  year (vide orders marginally noted) No. z o  Party of t he  Survey 
of India L)epartnient has been amalgamated 

Governmcnt of India, Department of 
R~~~~~~ and Agriculture ( F ~ ~ ~ ~ I ~ ) ,  R~~, , .  n-ith the Forest Surveys of the Bengal Presi- 
lution Circular NO. 2-, F., dated 6th dency, and has bcen brought under the adminis. 
March 1899. trative - charge of the Superintendent of Forest 

Surveys. 
193. T h e  field operations of the year were carried on in seven districts of the 

Central Provinces, in the Chamba S ta t e  and Montgomery district of the  Punjab, 
in several districts in Oudh and in three districts in Upper and Lower Burma. 
No. 2 0  Survey Party was employed entirely in Lo\ver Burma. 

194. In addition to No. 2 0  Party, the field establishments comprised twelve 
separate detachments, each of which worked under European super \ '  r ~ s ~ o n  ' or under 
reliable and trustworthy native assistants. 

M r .  Pocock reports very lavourahlv ol  the work done by Mesrrg. George, Ewing,andChanier, 
who, as heads ol  sections, suprrvis:d their carps  effiriently. Of  the subordinate e,tablish&erlt, Surve,ors 
A e j a d  Ali and Sharifudin, and writer Muhammad Abdul Karim are lavorably reported. 
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The  total outturn of field work for the year is a s  f o l l o ~ s  :- 
-- ---- 

I I I-- - 

... Central Provinces . . .  ... ... I 1 38.8 ( 

T,iangu,a- h a v e n i n g  ( Levelling 'ETA:L I N  ' Q U A R E  MILES. 

N A M E  or PARTY. tion. (linear (linear 
miles). ~ni les ) .  

Forest Surveys . 1,092 56 1 839 

No. 20 Survey Party . . 1.200 aor ... ... 472 1'44 ... - 
TOTAL . 2,aya 

33770'44 
-- 

~p 

T h e  detail survey on the I -inch and 2-inch scales was done for topographical 
purposes. 

T h e  topographical work was tested by running 7 2 0  linear miles of pnrf61 or 
check surveys through it, and the instrumental contours which were run at  fixed 
vertical intervals in the Central Provinces and Chamba Surveys, also afforded a 
further check on the detail survey, 220 miles of partdl surveys were also run 
through the detail surveys done by No, zo  Party. 

1 9 5 .  For purposes of comparison with the previous year's outturn, the fol- 
lowing statement for 1 8 9 7 - 9 5  is added :- 

Burma (Forest S u r v e y )  . ... 93.8 I ... 1 - - - -- - --- - - - - --- -- - - 

N A M M  OF PARTY. 

. . . . .  Forest Surveys 

. . . . . .  No. 2 0  Survey Parly 

TOTAL . 

T h e  above cost-rates conlpare favourably with those of the previous year. 
197. For all forest areas surveyed on the 4-inch scale the usual records of 

forest distribution and classification of soils were prepared. 
198. During the field season Mr. W. H. Reynolds, Superintendent of Forest 

Surveys, visited in turn, each of the several field detachments in Burma, the 

From the foregoing statements it will be seen that, except the 2-inch work, all 
the outturn of detail surveys, on the several scales, is in excess of what it was in 
the previous years and so  also is the traversing and levelling against Forest 
Surveys, as  well a s  triangulation against No. zo Party. T h e  triangulation against 
Forest Surveys is less than in the previous year, which is due to this branch of 
the work, both in the HimAlayas and some of the districts in the Central Provin- 
ces, being sufficiently in advance of the detail survey. 

1 9 6 .  The cost-rates per square mile, by Provinces, of the detail surveys, are 
as  follows :- 
~- -- 

DRTAII. S U R V E Y .  

PROVINCB.  I inch. 2 inches. 4 inches. 8 inches. 

- - -. . - - .- - 

R R 

Trianzuls- 
tian 

a,leo,. 

--- 
2,617 

2,617 1,119 I 118 1,907 ,.. 23" 

2,461 squale miles. 
- 

Traversing 
(Ijnear 
miles), 

395 

724 

Levelling 
(linear 
miles). 

672 

... 

DETAIL S U R V E Y  I N  S Q U A R E  MILES.  

I inch. r inrhcr. I ------ 
0 I . 
... I I 8 

9 Inches. 

. 

4 inche. 

. , P I  

406 

#6inrhc. 

256 

. . . . . .  
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Central Provinces, and the Punjab, and satisfied himself that the field work 
was being effic~ently conducted. Also, by special request, he inspected the field 
office of NO. zo Survey Party. 

199. Six separate forest survey detachments were employed during the 
PersoaneI. year on field operations in the Central 

~ r .  T. S .  Marten, Extra Assistant Superintendent, Provinces. T h e  forests operated on 
5th gradc. were those in the districts of (i) Bi- 

,, J. Marten, Lntra Assistant Superintendent, 6th 1 i s p u r ,  (ii) chhindwira,  (iii) N~~~~~ 
grade. 

,, B. R .  Huches, Sub-~rsistant Superintendent, and Wardha with Chinda, (ivj Sec.ni, 
1st grade. 

,, J .  H .  Nichol, Sub-Assistant Superintendent, 1st (v) Sambalpur, and (vi) Saugor. All 
grade. the survey operations, except those 

,. C. Litchfield, Sub-Assistant Superintendent, 1st in  the Sambalpur  and Chinda  dis- 
grade. 

Babu Uodey Singh, Forest Surveyor. tricts, were in continuation of the 
99 Native Surveyors. previous year's work. 

200. The several survey detachments took the field about the middle of 
November and returned t o  recess quarters on various dates between the 10th 
June and 8th July. 

201. The  following statement exhibits the areas surveyed and the ex- 
penditure and cost-rate per square mile on each branch of the work :- 

-- - -- - - - - - - - - - - 

Saugor  . . . . 
Bildspur . . . , 
Seoni  . . . . . 
ChhindwIra . . . 
Ndgpur-Wardha with Chanda.  
Sambalpur . . . . 

FOREST DIVISIOI 

Total expenditure . . 1 69,036 
T o t a l  areas, square miles . 1 1.780 

Levelling, 
Detail survey 
4 and 16-inch, 

including 
mapping. 

Cost per square mile in Rr. . 1 38.8 ( 5.7 / I +  1 1'9+ I 
Linear miles. 

t Cost per linear mile in Rupees. 

Total 
expenditure. 

I 
Triangula- Traversing. tion. 

202. The  total area topographically surveyed in detail was 1,780 square 
miles ; of this area 1,454 square miles were done on the 4-inch scale and 
comprise the interior survey of t h e  reserved forests and 326 square miles were 
surveyed on the 16-inch scale. The  larger scale survey comprises work along 
the forest boundaries and was done, as explained in previous reports, for the 
purpose of securing a large scale indisputable boundary record of the Govern- 
ment forest reserves. The outturn for the previous season was go2 square miles 
on the 4-inch scale and 236 on the larger scale, showing an increase, for the 
present year, of 552 square miles on the 4-inch scale, as  well as  an increase of 
yo square rniles on the 16-inch scale. 

203. Triangulation was extended in the Chhindmiira and Saugor districts; 
the work in the former district was done by Mr. J. H. Nichol, and in the latter 
district the triangulation was done by Mr. T. S. Marten. Some traversing was 
done in the districts o f  BilAspur and Sc-oni for the purpose of connecting the old 
revenue survey traversing with the triangulation of the province, with the object 
of reducing the traverse measurements to those of the triangulation. In the 
Seoni and Chinda districts where the trigonometrical stations were few and far 

part, and in the denser parts of the forests, it was found necessary to run lines 
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of spirit levels t o  afford a sufficient and ample  basis for adding instrumental 
contours to the  topographical work. 

204. T h e  detail survey was tested by running 501 miles of partdl or check 
surveys through it and no serious errors were brought to notice, and the instru. 
mental contours, which were run a t  250 feet vertical intervals, afforded a further 
check on t h e  topographical work. 

2 0 5 ,  A large amount of worlc has been completed in the way of mapping: 
129 forest sheets, on  t h e  4-inch scale, have been published during the  year, 45 
are in the  press and  163 sheets  are  in different s tages  of progress. 

206. T h e  average cost-rate per square mile of  the  detail topographical sur. 
veys \\'as 839, a s  compared with f t 4 l  in the previous year and f t 4 3  in 1 ! 3 ~ 1 5 - ~ ~ .  

207. Mr. W. H. Reynolds, Superintendent of  Forest Surveys, was in the 
Central  Provinces from the  161 h Fvbruary t o  the middle of March, and inspected 
the field work of the  several survey detachments  whilst t he  work was in progress. 

208. In the  Punjab, survey operations were conducted in the  Chamba State, 
Perso~rireL. a s  well a s  in the  Montgomery Forest Divi- 

hlr. J. Marten, Extra Assistant Superin- sion. T h e  Chamba survey was in continua- 
tendent. 6th grade. 

Mr. B .  R .  Huches.  Sub-Assistant Super- 
tion of the  previous year's operations, and 

intend en^, 1st crade. t he  survey of the Montgomery reserves was 
16 Native Surveyox.  commenced during the year under report. 

zog. Triangulation mas extended in the Chamba S ta t e  over an  area of  267 
square miles situated in the  north-east corner of the  S ta t e  touching on Zaskar and 
LQhul and a t  elevations of  from 7,000 to z I ,ooo  feet above sea-level. T h i s  branch 
of  the  work, which was an arduous undertaking, was done by Mr. B. R. Hughes, 
and this season's outturn completes t h e  triangulation ot t he  Chamba State.  

210. Topographical operations were carried on entirely in the  Pangi Valley 
and in t h e  more elevated and sparsely populated tracts of Chamba. T h ?  leased 
forests which were brought under survey during the  year, are  situated for the 
most part on  the  Chandra  Bhdga river and i ts  main tributaries, and were sur- 
veyed on  t h e  4-inch sca le ;  the tracts,  beyond forest limits, were surveyed on 
the  ]-inch scale for  the  purpose of completing the  topographical map of the 
Chamba Sta te .  T h e  4-inch survey, a s  well a s  t he  western portion of the I-inch 
work, was entrusted to Mr, J .  Marten, and Mr. Hughes  also assisted in the 
I-inch topograpllical survey. 

z :  I .  In the  Montgomery district t he  survey was confined to  the traversing 
of  forest  boundaries and the detail survey of a narrow t rac t  on either side of 
t he  boundary lines. 

2 I 2. T h e  following s ta tement  gives the areas surveyed in the  Punjab and 
the  expenditure and cost-rate per square mile on each branch of the  work :- 
-- -. - -- 

FOREST D ~ v ~ s l o x .  

-- -- - . - - - -. . - .- -. 

Chamba . . . . 
Montgomery . . . 

Total expenditure , . 
Total areas, square miles , 

Cost per square mile in  Rs. . 
~ - -- --  .. .. ~ -. 

a lainear mi'es. 
t Cost per linear mile in Rupees. 

--- . 

Total 
expendi tue  

R 

14,813 

1,681 

16,49( 

... 

- - - --- ... ~ - - 

COST O P  

Traversinp 

- . - 

a 
... 
1,681 

1.681 

380.2~ 
- - __ - 

4'4t 

I'riangula- 
tion. 

. - - - 

A 

3,249 

,.. 
- - 

I 
I-inch detail j lnch delail 
survey, 181- I ;uwcv. in- 

7.436 4,128 I 3.249 

953 1 I o o l  267 
_ . - . I . - - ._ - _ . - 1  41.3 1 12 .2  

-p- .- - ~ - - ~  - -  --  ~~ - .~ ~ 

cl~ldlng 
mapping 

R 

7,436 

... 
. - 

cluding 
mapping. 

A 

4,128 

. . . 
. - - 
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213. T h e  total expenditure on account of survey operations in the  Punjab 
mas 816,726,  of which 8 1 4 , 8 1 3  were spent on surveys in the  Chamba S ta t e ,  
and an  expenditure of 8 1 , 6 8 1  was incurred for surveys in the  M o n t g o ~ ~ ~ e r y  
division, \vl~ilst R232 were expended on map  drawing and the  publications of 
maps of areas previously surveyed in the  Bashahr State.  

NORTH-WESTERN PROVINCES A N D  OUDH.  

214. Nothing beyond forest boundary surveys was undertaken in the  
North-Wester11 Provinces and Oudh. 'The fir~al demarcation of many of the  
Oudh Iorest boundaries, by permanent marks, is still incomplete, and  hence 
delays have occurred in issuing the  new maps. 

215. A small survey detachment  was employed in the  districts of Pilibhit, 
Kheri, Bahraich, and Gorakhpur in surveying the newly erected monolit l~s on  
forest boundaries, and a few surveyors will again have to  proceed t o  Oudh 
during the  coming field season to continue the survey of the  boundaries, t he  
demarcation of which was incomplete a t  the close of last field season. 

216. A total length of 61 I miles of boundary was measured and the  details 
added to the existing 4-inch maps  a t  an  average cost of 8 3 ' 4  per mile. 

217. I t  \vas ren~arlced in last  year's report tha t  the re-aligned Nepil-I<heri 
boundary would not be shewn on forest  maps  until the  new boundary had been 
finally approved by Government. This  boundary has now been approved, and it 
 ill, accordingly, appear on the new maps. 

218. T h e  forest surveys in Burma were in continuation of the  previous 
~ e r s o ~ t n e ~ .  year 's  operations. Three  detachments  were 

Dabu Bhup Singh, Native Surveyor. employed, and the  forests surveyed were 
,, Dalip Singh. ditto. 
,, Oodey lbm,  ditto. 

situated in the  divisions of- 
and 30 other Native Surveyors. 

(i) Ruby Mines 
(i i ,  Pyinmana 

} in Upper  Burma. 

(iii) Salweeo-Ataran in Lower Burma. 

219. No. 2 0  Party was also employed on forest surveys in the  Pegu and  
Tenasserim Circles. 

220. T h e  three forest survey detachments  left Dehra on the  ~ 1 s t  November 
and were again in recess quarters early in July. No. 20 Party left Bangalore ahout 
the  10th  November; all the  field squads were a t  work bv the  third week of D e c e ~ n -  
ber and the party returned to i ts  recess quarters a t  Dehra  D6n  early in June. , 

221.  O n  the 1st  April 1899  Party No. 20  was brought under t h e  
administrative charge of t h e  Superintendent of Forest Surveys,  and  is now 

Government of India (Revenue and amalgamated with the  forest surveys 01 the  
Agricultural Department) Circular Bengal Presidency, in keeping with the  
No. h3 F., dated 6th March 1899. orders of the  Government of India margin- 
ally noted. 

T h e  following statement gives t h e  areas  surveyed by the  three forest  
survey detachments,  a s  well a s  t he  expenditure and  cost-rate per square  mile 
on each class of survey :- 

-- P 

I COYT 01 I 
Total 

mapping. 

a 
Tenasscrim . , . . . . 
Pyinrnana . . . . . . , 

3,372 .. . 
R u b y h l ~ n e s  . . . . . . 3,591 

Total expenditure  . . , . 
Tvtal areas, square milcs . , . 
Cost per square mile in Rs. . , . ( 54'6t  

I I I - 
a Linear miles. 

Cost per linear mile in Rupec~.  Q 
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From the above statements it will be seen that the cost-rates compare 
favourably with those of previous years. 

222 .  The  detail survey was tested, a s  usual, by running pavtdl or check 
surveys through the topographical work af ter  it had been completed. B~ the 
forest survey detachments 219 linear miles of test surveys \\.ere run and 
No. zo Party measured zao miles of pnrtlil lines. 

223. The  fair mapping has made good progress during the year ; 17 sheets 
have been publishecl, 36 are in the press and 34 are in different stages of pro- 
gress. 

224. Mr. \V. H. Reynolds, Superintendent of Forest Surveys, was in  
Burma from 16th January to 6th February and visited, in turn, each of the 
survey detachments and, by special request, he also inspected the field office of 
No. 20  Party prior to its amalgamation with the Forest Survey Branch. 

225. During the field season of 1899-1900 all the forest survey detach. 
merits in Burma will work under the Executive Officer in charge of No. 20  Party, 
and the combined establishments will be employed on surveying the forests i n  
the Ruby Mines and Pyinmana divisions in Upper Burma, a s  well a s  the reserves 
in the Pegu and Tenasserim forest circles in Lower Burma. 

226. T h e  operations, in detail, of No. ao Party are reported on separately.* 

CADASTRAL SURVEYS. 
BENGAL. 

No. 4 PARTY, 

227. T h e  survey programme in the 

Persor~nel .  
Captain R. T. Crichton, I.S.C., Deputy Superin- 

Lendent, 1st. grade (up to 26th April 1899). 
Captain C. \V. H .  Symonds. I.S.C., Officiating 

Depi~ty Superintendent, 1st grade (from 16th April 
1899). 

I.ieutenant A Mears, 1.S.C , Assistant Superintend- 
ent 1st rade. 

h r .  3. Donman, Extra Assistant Superintendent, 
1st qrade. 

\ir. A .  W. Smart, Extra Assistant Superintendent, 
wade. 

5t!Vfr. C. S. Kraal, Extra Assistant Superintendent, 
6th grade. 

idr. E. P. Berkeley, Extra Assistant Supcrinten- 
dernt. 6th grade. 

Rlr. T. W. babonau, Sub-Assistant Superintendent, 
1st grade. 

hlr. C. S. Gasper, Sub-Assistant Superinlendcnt, 

Province of Bengal consisted of the 
following :- 
( a )  In Siran- 

Square miles. 
T r a v e r s e  s u r v e y  , 143 
C a d a s t r a l  s u r v e y  , 535 
T o p o g r a p h i c a l  s u r v e y  . 87 

( b )  In Darbhanga- 
T r a v r r s e  s u r v e y  . 521 

C a d a s t r a l  s u r v e y  . 6 8 0  
(c) In I3ackrrgunge- 

T r a v e r s e  s u r v e y  . 150 
( d )  In Champdran- 

T r a v e r s e  s u r v e y  . 195 
T o p o g r a p h i c a l  survey  . go 

( e )  In Burdwan- 
T r a v e r s e  s u r v e y  . 88 

I SI  grade. 
Bnbu Nilmoni Chatterji, Sub-Assistant Supcrin- 

T o p o g r a p t ~ i c a l  s u r v e y  . 88 

tendent 2nd grade. (1) In Darbhanga City- 
>tr. H. H. &. Hanby, Sub-Assiztant Superinten- T r a v e r s e  s u r v e y  . 

dent 2nd grade. T o p o g r a p h i c a l  s u r v e y  . 7 
%I;. P. L. Causley, Sub-Assistant Supcrintendent. 7 

and grade 
( g )  In Chapra City- 

hlr. E. G. Hardinge.Sub-Assistant Superintcndcnt, T r a v e r s e  s u r v e y  , 
T o p o g r a p h i c a l  s u r v e y  . 7 

3rd grade. 
73  Supervimrs and Inspectors. 7 
bj Surveyors and  Sub-Surveyors. 

(k )  In the ShQhabad Division- 
30 Computers. T r a v e r s e  s u r v e y  , 15 

31 Eatinlators, Draftsmen and Writers. Topographical s u r v e y  . 15 
246 A m ~ n s  (local). (i) In Sonthal Parganas- 
432 ,, (imported). T r a v e r s e  S u r v e y  . 631 

In addition to the above the relaying of  certain boundary marks on the Nepal 
and the Knchnar mahaf boundaries was sanctioned. 

228. The  general principles which have been in vogue during preceding 
years have been fully ~naintained during the season under report. 

All villages l y ~ n g  In the didra were treated a s  follows :- 
(a) Ylflages permanently settled.-The external boundaries were mapped 

on the 16-inch scale, topographical features (i .e. ,  roads, etc.) 
being shown. 

Mr. Reynolds speaks in the highest terms ol the omcers of the Provincial Service ; they have, cme 
all, co-operated willingly and cheerfully in the season's work, and the results of their labqurs are most 

creditable to themselves and have met a i h  the Superir.tendent1s entire salislactian. 
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( t )  Vi l lages  temporarily settled but not belonging to  G o v e r n ~ r ~ e ~ ~ t  were 
dealt with in the same way as  permanently settled villages, hut 
references were made to the Collector, and in special cases, such 
as  the impending close of an existing settlelnent, a detailed survey 
was made, i f  required. 

( c )  Vil lages  belongzng to Government were surveyed cadastrally, khasras 
written and Rl~dn/ ipur i  done. T h e  khdndpuri  Settlement Officer, 
in addition to deciding boilndary disputes, passed, orders on all 
disputes entered in the list. T h e  records were then made over to 
the Collector for any further action he deemed advisable. 

( d )  Vi l lages  par t ly  belongi+rg k G o v e v f r m e ~ t  and par t ly  pernznnently o r  
temporar i ly  settled (but nct the  proper ty  of Governmetzt) or  both 
were treated in the same manner a s  villages entirely belonging 
to Government. Government villages, not on the river side of the 
dzlfro line, were surveytd and settled under the Bengal Tenancy 
Act in accordanct with Government orders. Lists were sent to 
the Collector, of villages proposed for treatment ( I )  as  permanent, 
(2) a s  d idrn .  

229. During the season, there were no serious complaints regarding the 
temporary demarcation of village boundaries, with the exception of villages 
lying in the SBran d:dva .  Here it was very defective. This is due to the 
fact that the ra i ya l s  were unable to point out their boundaries in waste land 
tracts. With a view to secure the better attendance of m i y a t s ,  a new form 
was introduced, which was supplied to each a~ t r in ,  who entered in the proper 

the numbers of the fields, and the names of those whose attendance 
was required for either survey or klrtinrfpuri. Each of the interested parties 
signed against those fields in which they had vested interests. T h e  introduc- 
tion of this procedure reduced the reports for non-a t tend~nce  to Qth in the 
S i ran  district. It  was equally effective in Darbhanga. 

All village sites were surveyed on a scale of 64 i n c h e s = ~  mile which 
necessitated the use of 1,241 additional sheets. 

No free labour was provided. The three coolies attached to each anzit; 
were paid at  a uniform rate of 14  znnas per diem, with the exception of those 
employed in the survey of the Darbhanga City where it was found necessary 
t o  pay them a t  a rate of annas 2 per diem. 

23.0. T h e  following civilians went through a course of survey and settlement 
work, In accordance with the rules drawn up by Captain Crichton and 
Mr. Stevenson-R'loore. blessrs. Johnston, Woodman, Hignell, Strong, and 
Cornes in the Sfiran district, and Messrs. Crump, Thomas, Salkeld, Cammiade, 
Mellor, and Gourlay in the Darl~lianga district. 

231. Tvnverse Survey.-The traverse section, which was under the super- 
vision of Mr. 1-1. Dowlnan, took the field on the 1st of November 1898 and 
returned to recess quarters a t  Mussooree on the 20th of April 1899. 

The whole area traversed lies within the following tha'rras. MBnjhi, 
Rilashrak, Chapra, Sonpur, and Parsa, and is contained in 6 river circuits, 
which were again sub-divided into 2 1  sub-circuits. The urban area of the 
Chapra Muliicipality was contained in one sub-circuit, sub-divided into 40 
blocks. 

The  preliminary demarcation, which was carried out by the villagers them- 
selves, was found to be satisfactory. No opposition was experienced, and milling 
assistance \virs invariably afforded. 

232. Cndastrnl  sril-vey nnd w r i t l i ~ g  of Records.-This section was under 
the supervision of Mr. A. \V. Smart, assisted by Messrs. E. F. Berkeley (up to 
12th Noveniher 1895), C. S. Gasper (from IS: July 18gg), H. H. B. Hanby, 
Y. L. C;rusl(-y, and H. H. Taylor (up to 21st March 1899). The  native estab- 
lishment consisted o f  [lie follo\ving : 3 head-inspectors, 30 inspectors, 205 foreign, 
and 103 loc:rl, nnzitts ; 308 ~rrohol*rirs and 490 rnirdhas together with the usual 
o c c e  etablishnient. During recess the above strength was reduced to 278 amit.s 
and 255 ~)rohov?iys .  Field operations conlmenced on the 5th of November and 
closed on [lie 20th of Ap~il,  on which date the establishment returned to recess 

0 2 
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DISTRICT. 
Number of Number of Area in Area in square 1 ' e 1 a .  1 Fie].. i s  1 miles. 

quarters a t  Digha. Owing to t h ~ i r  being under water, three villages were not 
completed until the 16th of June 1 8 ~ 9 .  

The  programme in this district consisted of the completion of thdnas 
Chapra, l'arsa, and Sonpur. As usual the t,enures were of a very in t r i ca t e  
nature and the size o f  the lields extremely small. 

T h e  area is mapped on 1,825 sheets, ~vllich include 551 sheets of vil lage 
sites ~vhich were mapped on a scale of 6 4  i n c h e s = ~  mile. The average s i r e  of 
the field was the same a s  that of the previous season, rlamely .3  of an acre. 

In order to check tlle accuracy of the detail survey, 1,871 linear miles of 
partdls were run by European officers, and independently. The alnount of 
partdls,  ruli by inspectors was 1,645 linear miles, giving a total of 3,516 \inear 
miles, which gives an incidence of 6.41 liriear miles per square mile of survey. 
In the survey of village sites on the 64 i n c h e s = ~  mile scale, portions 
of 330 were re-surveyed a s  an independent check arid as  a further check 1,512 
chains of par ld l  were run through the main streets and alleys. The  results of 
these checks proved the work to be excellent. 

Of the total number of fields, namely, 1,157,451 ; 9,689entrieswere checked 
by European officers and 301,352 by inspectors, which brings the average 
number checked to 26'9 per cent. This check is exclusive of that done by 
Assistant Settlemerit ~ f f i c e r s  and Banungos. 

T h e  cost-rate for detail survey amounted to a 7 2  per square mile, and for 
record writing, etc., to R s g  per square mile. 

The  health of the establishment was excellent during the field season, 
but af ter  returning to recess quarters a t  Digha there were a few cases 01 cholera 
and dysentery. 

233. Topographz'cai S~rrvey.-In accordance with the procedure laid down 
in  1 8 ~ 6 - 9 7 ,  a topographical survey on the 16-inch scale was made of all villages 
lying in the Ganges, Gogra, and Gandak rivers, which did not come under the 
prov~sions of the Bengal 'I'enancy Act. 

T h e  survey has been mapped on ~ o j  sheets. All village sites have been 
surveyed in blocks and all topographical features of any importance have been 
accurately mapped w ~ t h  a view to their being utilized in the compilation of the 
standard sheets. 

The  check survey comprises 260 linear miles of parthl which gives an 
average of  4-57 linear miles of p a r t d l  to  each square mile of survey. The 
cost-rate is R 13 per square mile. 

The  areas 01 work completed will be found in tht: subjoined tabular 
statement. 

.- - P - - - - - - - - -- . - - - 

- ' . - 

234. Badnr Estnb.'rshment.--The bodar section ot the Bengal Craning 
Office was trnnslerred to Sorth Biliar, each citdastral camp being allowed to 
entertain a s:nall badav establishment which, during the season, undertook the 
completion of the bndurs of 1897-98. 

Tlie work co~npleted was as lollows : 877 villages, 1,180,871 fields with an 
area of 555-27 square 111iles. In the above area only b/tdnrs effrctin:: 582 vil. 
lages were submitted by the Settlement depart men^. In these v ~ l l ~ ~ e s  only 
3,309 fields required cor~ections. 

-- 

235. 7 r a i ' e r s ~  SUYVC~.-AS the traverse survey in  he %ran district neared 
co~npletion, and a3 tlie services of the sub-surbeyors became available, they 
mere moved across lo  Darbh;~nga. By the 1st bf February the whole traverse 
section mas employed in this district. T h e  area completed conlaills 596 

-- -- 
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villages and 618.72 square miles. In addition to the  above, 31  blocks corn- 
prisin,o an  area of 6.95 square miles, was traversed in [he Darbhanga Munici- 
pality. The  area traversed was dividedup into 3 main circuits, which were again 
sub-divided into 35 sub-circuits. 

During the season under report, I 3,573 new stations were embedded, o f  
these 1 , o j 4  were marked by s tone prisms, 9 ,749 by clay cylinders, and 183 
Ly wooden pegs. In the survey of t h e  Darbhanga Municipality, I I were marked 
by stone prisms, 175 by iron pins, and  t ,401 by clay cylinders. r h e  temporary 
demarcation was found to  be excellent. T h e  health of  t he  establishment was 
exceptionally good throughout the season. 

236. C o d a s t r n ~  survey a n d  wr i t iv~g  of Records.-This section mas under 
the supervision of Mr. C. S. Kraal, Extra Assistant Superintenderit, assisted 
by Messrs. T. W. Babonpu, E. G .  t lardinge, Sub-Assistant Superintendents,  
and A. E. L e  Franc and W. H. Babonau, Supervisors. T h e  native establish. 
ment consisted of 4 head inspectors, 3 4  inspectors, 340 nniins, and 340  
mirdlras. In addition to the above there were 102 computers, draftsmen, 
tindals, etc. 

T h e  section commenced field work on the  3rd of November and after 
completing the  entire programme (with the exception of 3 villages which were 
under \!rater) and the Darbhanga Municipality, returned to recess quarters at 
Digha on t h e  2 I s t  of  April. 

T h e  programme consisted of the  survey with records of all villages lying 
within thdna bahera ,  and a portion of lhd~aa Darbhanga. T h e  a rea  which 
comprised 916 villages, I ,  I 31,264 fields, and 683.82 square miles was mapped 
on 1,357 sheets and on 655 addi:ional sheets on the  6 4  in ihes= l  mile scale. 
T h e  Darbhanga Municipality has been mapped on 9 4  sheets  on  the 64-inch 
scale. 

T h e  total number of linear miles of check run in the  detail survey amoun t s  
to I ,  136.91 by Europeans and 1,577'7a by inspectors. l ' h e  average size of 
each  field is  -38 of an  acre. During the  season 1.60 linear miles of independent 
p a r t i l  were run to each square mile of survey. In village sites in order to tes t  
the  acccracy of the  survey, 965  blocks were re-surveyed and 1,532 p ~ t d l  lines 
run. T h e  total number of entries in the  khas ra  which were clrecked by 
European officers, :amounted to  7,576 and by inspectors to  283,581, mliich gives 
an  incidence of 26 per cent. on t h e  total number of fields khdndpkricd. 
T h e  demarcation of village boundaries was fairly good. During the  season 
the  health ol t he  establishment was excellent. The re  were foul- deaths  from 
cholera 2nd t a o  from dysentery. Mr. W. H .  Babonau, Supervisor, also died 
during recess from consumption. 

T h e  total expenditure incurred amounts to  R I .01,535, of this sum H44,ogi  
a r e  debitable to detail survey, etc., and 5357,443 to klldadpur i, completion 
of  records, etc. T h e  resulting cost-rates being a s  i o l l o ~ s  :- 

Detail survey K64 per square mile ; Rhdrrdpur i, etc. ,  8 8 4  per square 
m~le .  

T h e  areas  completed are  given in the  nibjoined tabular statrment :- 
--: - -- 

pp -- . . - - 

-- 
DISTRICT. 

-- - 
Nil. 

237. Hndnr Estnbli.rAment.-A staff of 3 estimators and 3 draftsmen were 
employed on the  attestation badars  of 1857-98. T h e  work which has  been 
de;tlt nith during t h e  season is a s  follows :- 

\'ilI;lges 965, fields I 10,808, and area 732'54 square miles. In this area 
bainls rflecting 4 ,0  I I fields contained in 590 \illages were submitted by the 
St t~ l t  men1 Dcpartmrnt. 



238. h v e r s e  Survey.-This section, which was under the supervision of 
Mr. E. F. Berlreley, assisted by Mr. W. Newland, con~menced field operations 
early in December. T h e  work carried out consisted of the traverse survey of 
1,936 villages, comprising 726 square miles. The  greater portion of the work 
consisted of a compact block oi 525 square miles lying to the N.-W. of 
Naya Dumka. Field work was completed on the 1st June 1899, on which 
date the detachment moved into recess quarters a t  Naya Dumka. T h e  demar- 
cation was fairly good and was carried out by the headmen of villages. 
Considerable opposition was experienced from the inhabitants of Tal!pa 
ManihAri, who amused them5elves bv uprooting theodolite stations. During 
the season the following marks were embedded :-stones 2,335, cylinders 3,881, 
and pegs 14,764. A considerable number of stones stili remain to be embedded. 
This is due to- 

( I )  T h e  number of stones required being under-estimated. 
(2) On [he arrival of the additional stones great difficulty was experienced 

in obtaining carts a t  Deoghur. 

T h e  health of the Establishment throughout the season was excellent. 
T h e  total cost of the season's operations amounted to 832,693, which gives an 
incidence of 8 4 5  per square mile. 

239. Trnverse n ~ z d  Topographical 5z~ruey.-'This detachment was in charge 
of Mr. C. S. Gasper. Sub-Assistant Superintendent. 

T h e  original programme was approximately 172 square miles, this \\,as 
reduced to I 25 square miles and again, owing to the  entire establishment being 
laid up with fever, to 95 square miles. Field operations commenced on the 
20th January 1899, and on the 20th of May the detachment returned to recess 
quarters at Digha. T h e  topographical survey on a scale of 2 inches= I mile 
has been mapped on 17 held sections. Mr. C. S. Gasper was greatly ham- 
pered o\ving to his having to employ ordinary nmine who know nothing about 
hill surveying. This necessitated a good deal of time in training them. The 
total cost of the season's operations amounted to 89,545, which gives an 
incidence of R loo per square mile. 

240. The  survey of this dispute boundary was con~menced in season 1893-94 
under the supervision of Major (then Captain) G. B. Hodgson, b r ~ t  owing to 
none of the marks said to  have been embedded by Sub-surveyor Irfan Ali, being 
traceable, in 1897-98 Captain Crichton deputed Sub-Surveyor Sarju Pershad 
for the work, but apparently, the sub-surveyor misunderstood the orders sent to 
him. Mr. C. S. Gasper who was deputed to test the work during the seas011 
under report, reports, that all the stations laid down by Irfan Ali and Sarju 
Pershad have been marked with stones about 2' to 3' high; also with rocks and 
sn~al l  stones piled round them. As Mr. Gasper's services were urgently 
required lor the relaying of stations on the Nepril Frontier, he was recalled and 
the permanent marking of these stations postponed u n t ~ l  1899-1900. 

241. This work which was undertaken under the sl~pervision of Mr. C. S. 
Gasper consisted of- 

I .  Ex3mination :ind relaying any of the stations of the traverse sllrvey 
done by Mr. E. F. Herkel~y during the season I 897-98. 

2. Refixing wooden posts Nos. 76 and 82 which had been washed away. 
3. Ke~llov:~l of wooden posts from 67 to 71.  

4. Survry of  the Nuna river and refixing of wooden posts Nos. 23, zq, 
and 30. 
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Arrangements having been made between the Nepilese representative 
and the Sub-divisional Officer of Supaul, Mr. C. S. Gasper was deputed by 
the Superintendent, Settlement Surveys, Bengal, to proceed to Birpur. The 

w a s  commenced on the 13th of December. Out of the 14 stations embed- 
ded by Mr. E. F. Berkeley between pillars I I and 14, g were found to be i n -  
tact, while 5 had been washed away by the river. The  relaying of these 5 was 
rnmpleted by the 17th December. T h e  rest of the work on the Nepal Frontier 
was completed on the 4th of January and Mr. Gasper returned to head-quarters. 

242. In addition to the foregoing surveys, the following tabular statement 
shows the various minor operations carried out by No. 4 Party in Bengal, during 
the year under report. 
.- - -- -- - - - - - - - - - -  - -- -- 

DISTRICT A N D  ESTATE. 

- - - 

Traverse 
Survey. 

I 6 7 

Cadastral 
Survey. 

MuzaRarpur Didra . . . . . .  
Revision of Bazidpur Village 
D a r b h a n g a C i t y  . . .  . . . .  Chapra  City 
Revelganj Citv . . .  . . . . .  Shdhabad Dumrdon Rdj  
ShLhabad Diara . . .  
Ballia Sdran . . . . . . .  
Pa tna  Didra . . . . . . .  
Shdhabad Dumrdon R d j  D i i r a  . 
Revision or Babu Ganeshar  . 
Pershad's area . . .  

. .  TOTAL. 
. - ~ 

Sq. rn. 

. . . .  
6.96 
1'84 

14 .~1  

--- 

23.01 

. 

Topogra- 

Sq. m. 

1.65 
2'63 
... ... 

2';'86 
... 
... 

29.33 ... 
... 

60.47 
-~ - 

243. According to the orders of the Bengal Government the programme 
for 1899-1900 is shown in the following table :- 

Topogra- 
phical 

survey on 
=.inch 
scale. 

Record 
wrlt~ng. 

Sq. m. 

... 

... ... ... 
2'00 

... 
25.08 
13.08 
1 ~ 6 1  
14.21 

... 
----- 

64.98 
. - 

Sq. m. 

2.65 
a.63 
... 
... 

... ... 
29.33 ... 
22'2 

82.67 

- - - - - - 

DISTRICT. 

Darbhanga . . . .  
Monghyr . . , . 
Backergunge . , . 
Ddman-i-koh . . .  
Champiran . , 

Boul'dary ' ' } 
Kachnar  Mahal . . . . . .  NoiIkhili 
Jauhi Village (Ballia) . , 

TOTAL . 
.~ ~ 

City sur- 
vey On 

lhc 64-inch 
scale. 

phical 
survey on 

16.inch 
scale. 

Sq. rn. 

... 

... 

... ... 

... ... 

... ... ... ... 

... 

... 

N.B.-Cn tain Symonds reports well of all officers attached to No. q Party, es eci~ll  of the services 
rendered by dessrs. A. W. Smart, C. S. Kraal, H. Dowman, E. F. Berkeley, and 8. S. J s p e r .  

Traverse. 

Sq, rn. 

... 
655  
600 
700 
80 

Relaying 

50 
7 

1,092 

-- 

Sq. rn. 

... ... 
4'0 
1'9 ... 

... ... ... ... ... 

... 

5'9 

Cadastral 
Survey with 

records. 

Sq. m. 

94 1 ... ... ... ... 
Stations. 

... 
7 

50 80 

-- - - 

TOPOGRAPHICAL SURVEY. 

a-inch scale. 

Sq. m. 

... ... ... ... 
80 ... ... ... ... 

,&inch scale.) .$-inch scale, 
I 

Sq. m. 

... ... 

... ... ... 

... ... ... ... 

Sq, m. 

... ... ... ... 

... ... ... 
50 ... 
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TOUNGOO A N D  M Y I N G Y i N  D I S T R I C T S ,  L O W E R  A N D  UPPER 
BURMA. 

NO. 7 PARTY. 
244. Mr. T. E. M. Claudius was in charge of the  party till relieved on 15th 

Personitel. November 1898 by Mr. 
M r .  'T. E, M. Claudius, Extra Assistant Superintendent, 1st grade, J' Jacksonl 1~110 Con- 

in chargr. tall 14th November 189% tinued In charge t i l l  10th 
h,fr. E. J .  Jackson, Superintendent, 1st grade, in charge, Irom 15th April gg9, when he pro. 

November 1S9i to lo th  April 1899. 
Mr. E. G. LattIe, Extra Assistant Superintendent, 1st grade, In ceeded on 6 months and 

charge, from I I th April 1899. 21 days furlough, making 
Mr.  ,I. Connur, Extra Assistant Superintendent. 3rd grade. 
,, G. \V. Jalbo, Extra Assistant Superintendent, 4th grade. over charge to Mr. E. G, 
,, G. C. Suiney, I..stra Assistant Superintendent, 4 ~ h  grade, from Little, who held it for the 

~ 1 s t  April up to 9th October 1899. 
Mr .  J .S.  Swiney, Estra Assistant St~perintendent, 4th grade. 

remainder of the year. 
,, C. W. Wilson, Extra Assistant Superintendent, 6th grade, from 245. T h e  cadastral sur- 

1st January 1897. 
M r .  W. J .  baker, Sub-Assistant Superintendent, 1st grade, till 20th VeY of Upper Burma 

September 18yg. having o f  late years ad. 
hlr. W. Newland, Sub-Assistant Superintendent, zndgrade, till 1st vanced too far ahead of 

January 1899. seltlelnent operations, it 
was decided to reduce the establishment and the outturn to about 800 square 
miles annually. In accordance with this decision two cadastral calrlps were 
formed in Lower Burma for the survey of the area remaining in the Toungoo 
district, and were placed in charge of Messrs. Jarbo a'nd J. S. Swineyi  
Mr. Jarbo was helped by Mr. Wilson from the date he joined the party. Both 
the  above camps a s  well a s  the head-quarters one were located a t  Toungoo 
during the field season. Mr. Little, assisted by Mr. Baker, had charge of the 
only cadastral camp in Upper Burma for the survey of the small area remain. 
ing in the Myingyan district, on the completion of which the camp returned 
to recess quarters a t  Mandalay, whilst Mr. Little proceeded to Toungoo to  
relieve hlr. Jackson of the charge of the party when that officer proceeded on 
furlough. 

246. The  two cadastral camps in Lower Burma took the field on 
December 1898, and returned to recess quarters towards the latter end of May 
1899. The cadastral camp in Upper Burma also started lor the field on lst 
December 1898, and closed cperations on the 8th April 1899. 

247. The  programme, a s  revised, was to survey cadastrally the areas 
remaining in the Toungoo and Myingyan districts SO a s  to  complete them, and 
this has been done. No traverse work was undertaken during the season under 
report, there being a sufficiency prepared in advance of detail survey for next 
field season. 

248. T h e  following statement gives the season's outturn and cost-rates :- 
- -- -- 

Area in 
square 
males. 

Total cost. 
Cost-rates 
per square 

mile. 

Toungoo, Lower Burma . , . . . 1 665 1 90,406 2 ro 1 135 15 1 

Ditto, Revision Survey . . . . 
blyingyao,UpperBurma. . . . . 
Arrears Establishment . , . . , ' ... 1 58,1 14 l o  7 

--- %- - 
... 

TOTAL . 
P 

820 1,81,og5 2 

- - --- i . ---- 
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T h e  high rates of the revision work in Toungoo and of the survey in 
Myingyan are accounted for by the scattered nature of the work and the small- 
ness of the areas operated on. 

249. The detail survey in the Toungoo district comprised 1,169 sheets, 
and was checked by 1,712 linear miles of part&/;  928 miles of which were 
"ndertaken by inspectors, and the balance 784 miles, by European assistants 
and independent partdllers. The  average size of the field is 0'38 of an acre 
calculated on the cultivated area only, and the proportion of jungle to cultivation 
east of the Sittang river is a s  seven to one, and on the west four to one. In 
Myingyan the work was mapped on 163 sheets arid checked by 441 linear 
miles of chain measurements including those done by inspectors, independent 
partiillers and European agency. The average size of the field is 1.38 acres. 

250. Owing to the survey having advanced so far ahead of settlement oper- 
ations in Upper Burma, a vast quar~tity of cadastral maps have accumulated, 
which cannot be published till the settlement has been completed. Again, in 
some districts, the original surveys were carried out by circles, which were sub- 
sequently divlded up into Rw~ns,  entailing renumbering of the fields and 
re-drawing of the whole of the work together with the preparation of new Field area 
statements. In many districts all holdings had been surveyed and numbered ; 
subsequently it was ruled that holdings, being of a temporary nature, should not 
have been surveyed, thus necessitating the re-drawing, retracing, and recasting 
the area statements of all such work. Numerous tracings and copies of Field 
area statements (sometimes in duplicate) have also to be supplied to  Settle- 
ment Officers from time to time, and continuorls corrections and alterations 
have to be made on the original maps, due to  revision surveys by local agency 
a s  the settlement work progresses. 

In addition to the preparation and completion of the 16-inch cadastral maps 
and Field area statements, the party was expected to compile 2-inch reductions 
of all cadastral surveys, for incorporation in the standard sheets of the Province. 

It  was found impossible to cope with all this amount of mapping and miscel- 
laneous work, which has accumulated since 1892.93, wi~hout  forming a separate 
establishment of draftsmen and others to deal with it. An establishment was 
therefore created for the purpose during the year under report, and supervised 
by Mr. J. Connor, and the lollowing statements show the extent of this arrear 
mapping, and the progress that has been made in clearing it off :- 

DISTRICT. 
Sheets submitted for 
publication previous 
to 30th September 

1898 

M e i k t i l a .  . 
Shwebo and Yeu 

Upper Chindwin 

Katha , . 
Yarnethin . 
Myingyan . 
Mi~rbu . , 

Lower Chindwin 

Magwe . 

Sheets submitted for 
publication during 

1898-99. 

2 1 

2,796 

... 

'1459 

... 

... 

... 

Sheets remaining in 
hand, awaiting 

seltlement 
operations. 

790 

Nil.  



5 O  PART 11. 

Sheets submitted for 
Sheets remaining in 

hand. 

hIeiktila . . 
Shwebo a n d  Yeu 
Upper C l~ indwin  
Katha . . 
Yamhthin. , 
hfyingyan . 
Minbu . . 
Lower Chindwin 
Magwe . , 

Nil. 
70 
59 
5 1 

Nil. 
38 
20 
I I 

47 

In addition to  the above, 1,979 tracings of 16-inch maps and 96 tracings 
of 2-inch reductions have been prepared and submitted t o  Settlement Officers. 

25 I .  The country to  the east of the Sittang ,river in the Toungoo district 
is low and covered with jheels and swamps, having narrow strips of cultivation 
running along their edges, whilst about 49 square miles of country situated to  
the west of Dinnya-wadi and Yegyi Circles on the opposite side of the river is  
full of ravines, and hills ranging from 100  to 500 feet high, and sparsely culti- 
vated. Most of the country under survey in the Toungoo district during the 
season under report, is only now being opened out, judging from the numerous 
indications of intended extensions. Many of the village sites along the Sittang 
river were large and intricate, and the irregular strips of fallow ground between 
fields, being covered with high grass, rendered the work very laborious. 

The  area surveyed in Myingyan this season contains scattered patches of 
wet cul~ivation, but the greater part of the district is rough and broken up into 
low undulating hills covered with thorny jungle interspersed with ill-defined 
upland cultivation. 

252. No complaints were received regarding demarcation, which seems to 
have been well done, especially in Lower 13urma. 

253. T h e  establishments both in Lower and Upper Burma kept in fairly 
good health, and only three deaths occurred. 

254. 'The party was inspected on the gth, loth, and i l t h  December in the 
field by the Deputy Surveyor-General. 

255. All the tracings and area statements of the season's work have been 
completed and submitted to the Settlement Department before the commence- 
ment of the field season. 

256. The programme for the  coming season comprises :- 

These are not all complele sheats. 
Sors . -The  officer in charge reprrls that all the assistants have worked well, whilgt Messrs. Connor. 

arho, and J. S. Su.iney are deserving of special mention. 01 the natlve establishvent Bhagobatti Charan 
ihakarbatl i .  H t a d  wriLer, has, as usual, done excellent work, and most of the other, have given satislaciion. 

- 

RRMARKS. 

- --- 

... 
Re-survey five vil- 

lages. 
... 

large scale, 64 
inches = I mile. 

TRAVERSING. CADASTRAL SURVEV. 

Area i n  oquare 
n~iles. 

790 
. . .  

. . . 

... 

District. 

Lower Chindwin , 
Katha . . 
Bawni (Toungoo) . 
'Toungoo town and 

civil station. 

Area in square 
miles. 

Lower Chindwin 
, . .  

... ... 

... 
Isa 
? 
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NORTH-WESTERN PROVINCES AND OUDH. 
25;. During the season under 

Personne!. 

Mr. G. B. Scott, Superintendent. 
,, T. F. Freeman, Deputy Collector. on 

survey dut 
Mr. L. L ~ e r k e l e ~ ,  Extra Assistant Superin- 

tendent, 6th grade. 
Mr. P. C. H.  Smart, Extra Assistant Superin. 

tendent, 6th grade. 
Mr. 0. D. Smart. Extra Assistant Superinten- 

dent, 6th grade. 
Mr. N. dedlord, Extra Assistant Superinten. 

dent, 6th y a d e  
Mr. W. k~ll~n~,Sub-Assistant Superintendent. 

report the revision of  village maps and 
records was compleled in districts Bareilly, 
Kheri, and the hill parganas of Naini 
Tal, continued in Gonda and commenced 
in Farrukhabad, Azamgarh, and Pilibhit. 

258. The total area surveyed was 3,314 
square miles, the number of villages 4,376 
and of fields 41~88,949.  Of these the 
record writing in the field was completed 
of 4,338 villages containing 39,g 1,364 
fields. The  average size of the fields 

1st grade. - 
Mr. F. El. Powell, Sub-Aesistant Superinten- 

. ranged from .I of an acre in Azamgarh 
dent, 1st grade. (omitting Naini Tal as  exceptional) to 1'6 

Mr. C. H.  G. Johnson, Sub-Assistant Super- in Kheri. The  total number of patmdris 
intendent, 1st grade. 

Mr. G. Rae, Sub-Assistant Superintendent, in the  tracts surveyed was 1,7201 of whom 
I st grade. 1,418 or 82 per cent. qualified and com- 

Mr. J. Murphy. Sub-Asslstant Superin- pleted the survey and records of some or 
endent, 1st grade. all of the villages in their circles. Of 
these, who from old age  or other physical incapacity, were unfitted for survey 
work, the  greater number provided substitutes in the person of their own heirs, 
or other relatives, and a few substitutes were appointed by survey officers with 
consent of the district officers. In addition 59 Kavdungos and 263 Ilnredzctar 
(candidate) Kanungos, sent for training by the Officers of other districts, were 
trained, and the greater number qualified and assisted in survey work, also 18 
scholars from the Agricultural School, Cawnpore. The  average daily outturn by 
patwdris ranged from 4 to 1 0  acres of survey in December and January, rising 
to  20 acres in the later months of the year and 42 fields of record writing. 

259. No village plan was passed till it had been carefully checked, first by 
the Inspector of the circle, and after completion of survey and deposit of the 
plan in office, by " independent partdllers." These are native surveyors employ- 
ed exclusively in running check lines over completed villages, having no access to 
the plans, and registering details in field books which are plotted in office and 
compared with field sheets by the survey officers. All plans, which on applica- 
tion of these tests, were found incorrect were rejected and re-surveyed. The 
total area thus rejected only covered about 10 square miles. This does not of 
course include small portions of sheets rejected while work was in pro- 
gress. T h e  average length of check lines run by Europeans on board 
plan was a89 linear miles, inspectors 6,932 linear miles, and by independent 
Parthilers 3,362 linear miles, giving an average of about 3 linear miles per 
square mile of survey. Of the records those of 6,63,799 fields or. I 2 per cent. 
were checked chiefly by inspectors. As these are attested by Deputy Col- 
lectors before settlement operations commence, there is not the same neces- 
sity for so large a percentage being checked by European Officers as was usual 
in the Survey of India Department, when records were passed on to settlement 
officers without furlher attestation. No amilzs were employed on survey 
work except in Naini Tal  where there are no patwriris, and in a portion of the 
Farrukhabad district where the near expiry of old settlement rendered it neces- 
sary to complete the survey of the Kgimganj and sadav tnhsiis in one year and in 
the alluvial tracts along the Ganges in Gonda. Some villages in Pilibhit, where 
annual settlements are made, a?d villages in the jungle, north of the Chaka 
river, were also surveyed by amrvts a t  the request of the Collector. The cultiva- 
tion of these villages was scattered in dense ~ungle,  and none but experienced 
surveyors could have done this work correctly, certainly not newly trained 
patwdris. The rest of the work being on the two years' system, the patwdris 
needed little or no assistance, according to the size of their circles, and where 
it was needed Kanurzgos and candidates fully met the want. 

260. Cost rates on the two years' system must be in excess of those for work 
done on the one year systen~, owing to the large number of inspectors, and still 
more of rnirdahs or chain men required over a double extent of country. On 
the other hand, the patwdrts after two years are, as  a rule, not only good 

H 2 
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surveyors, but also good a t  record writing, area estimating, and drafting. EN. 
penditure is largely increased also when the pntwirie are called away from 
survev duties for long or frequent intervals, and to ensure the completion of 
records of certain areas Moharrivs have to he entertained to complete the work. 
This year owing to the necessity for reporls on cattle, crops, etc., in connection 
~vith the threatened scarcity or famine, the palwdrrs were more often withdrawn 
from survey work even than in previous years. An examination of the records of 
attendance shows that every pntwd?.i was absent from survey work for an 
average of 3 months of the pear, during which either the work had to remain 
unfinished, or when neressarv, completed by outsiders a t  increased cost. This 
was specia!ly necessary in Bareilly and I<heri, where the survey was completed 
and only records remained to complrte, and in Farrukhabad where the papers 
of two tahsils were urgently needed for attestation this year. 

261. Of boundary disputes, 259 were reported, most of which were settled 
on the ground with the aid of former settlement maps. A few are still unse~tled 
and I-rave been reported to the record officers. 

262. Rewards for good work to patwdris amounted in all to R 374-13-1. 
263. Record writing has been much facilitated and uniformity ensured 

by the Issue of the " Rules of Procedure" by the Board of Revenue. In 
accordance with these rules the demarcation of soils is now left to settlement 
officers. Khnfsuni or holding slips are prepared In the field simultaneously 
with Rltasras, and khnlau?zis preparrd from them subsequently in office. T h e  
preparation of lnmnhattdis has been discontinued. T h e  survey of districts 
Bareilly, Kheri, and NainiTal having been completed, and the records made 
over to settlement officers, the permanent establishments of those parties have 
been transferred to Mainpuri, EtPwah, and Etah, respectively. 

264. In district Bareilly only 344 square miles remained for survey, and 
in Kheri 2 8 4  When such small areas are s~lpervised by the strength of a full 
camp, the cost per square mile must necessarily be heavy. In Bareilly, portion 
of the establishment was utilized in helping the Bisalpur section of Pilibhit, and 
the cost per square mile was therefore kept down to R6g-2-8. This  includes 
the cost of a small establishment employed in preparing plots for the Aligarh 
district. It was impossible to reduce. expenditure. or increase the area to be 
done in Kheri. Moreover, the work remaining to be done was of the most diffi- 
cult nature, consisting of n-umerous patches ot cultivation scatlered over a large 
area in heavy jungle and intersected by numerous water-courses. T h e  cost 
for this year was R 128 per square mile, but this rate does not apply to  the 
entire area. T h e  district is now comple~ed,  the area is 2,551 square miles, the 
cost from Octobtr 1895, R1,36,423-IS-" o r  an average of about 853-8-i 
per square mile. The  average cost per square mile for the year, of the remain 
ing districts, is Rs2-12-4. This does not include cost of head-quarter: 
establishment, which might add another R I O  per square mile for expenditure 
under various heads. 

265. The  survey, and record writing of the cultivated area in the hill 
pnrgnnas of the Naini Tal district were completed. There is nothing to add 
to the remarks on this survey made in previous reports. The area surveyed 
this year was zr square miles on the 64-inch scale, making the total surveyed 
in the d~strict I O I  square miles. Excluding carefully from this the area of all 
terraces and uncultivated land, the area under crop or lying fallow but held in 
occupation by tenants, is 61 square miles. T h e  area according to previous 
papers in district office is 49 square miles, a difference of 12 square miles 
or 25 per cent. increase, although the actual cultivation appears rather to have 
diminished than increased since last settlement, owing to the tenants obtaining 
more valuable lands in the Bhrfbav. T h e  cost of the 64-inch survey and 
record work, and of  4-inch index maps, (excluding cost of instruments transferred 
for use in other parties) was R426-6-9 per square mile. Mr. F. Powell, who 
has been in charge of  this difficult work from the start, deserves credit for its 
success and f u l l  completion. 

266. All the survey officers have worked with their usual zeal and ability. 
T h e  work of Mr. Freeman (Deputy Collector, on survey duty) in Azamgarh was 
specially difficult and needed all his exceptional experience in survey and 
record work, together with his zeal and energy, to  ensure correct results. 
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267. T h e  Superintendent visited the several districts under survey, and 
where time permitted personally examined the work of patmdris in the field, 
especially in Pilibhit and Farrukhabad, where work was commenced this year. 
H e  also completed the relaying of lost boundaries between ShRhjahinpur on one 
side, and Budaun, and Farrukhabad on the other, where the Rdmganga and 
Ganges rivers had swept away all old land-marks over a large extent of country. - 

268. T h e  Superintendent also personally supervised a training class of 1 2  

junior civilians from 1st to 20th November. After surveying a small block of 
cultivation each, these officers were posted to surrounding districts to p i n  an 
insight into the system of survey, and assist survey officers by checking the work 
of patwdris.  At this time of year the palwdris are, as  a rule, only commencing 
work, and it is not therefore a seasonable time for observing the f u l l  working of 
a party. T h e  training class will, during the coming season, be held in January. 

269. In the month of December, having no competent assistant available 
for the work, the Superintendent personally refixed the sites of lost boundary 
pillars and selected others on the Nepil-Almora and Nepll-Naini Tal 
(Tarsi) boundaries. In March and April, he, ran check lines over numerous 
villages in the Agra and Muttra districts to test the present accuracy of the 
village maps. The  districts having been cadastrally surveyed by the Survey 
of India Department, the original maps were of course correct. The Superin- 
tendent found few changes a s  a rule, and \%here field limits had been changed 
these had been correctly recorded on the maps, a re-survey was considered 
unnecessary. Mr. Johnson a t  the same time ran check lines across the Jilaun 
district and found the old maps as  a rule much changed and a t  times seriously 
incorrect. It is believed a re-survey will be ordered of this district. 

270. The Deputy Surveyor-General visited the Survey Camp a t  Gonda, 
Farrulthabad, and Bareilly in April and expressed his satisfaction with the sys. 
tematic way in which the operations were being conducted. 

TRAVERSE SURVEYS. 

N O R T H - W E S T E R N  P R O V I N C E S  AND OUDH. 

NOS. 9 AND 8 PARTIES. 
271, During the year under report, charge of these parties was held by 

Person~re~ .  Mr. B. G. Gilbert-Cooper. 
M r .  B. G .  Gilbert-Cooper, Deputy Superintendent, 1st grade, Mr. W. S .  Buttress was super- 

in charqe. 
Mr .  iV. S. Buttress, Exlra Assistant Superintendent, 1st grade, 

annuated on 18th February. 
from 1st Oclober 1HgH to 18th February 1899. Mr. R .  B. Smart's services 

Mr.  H. T. Hanbv, Extra Assistant Superintendent. 1st grade, Were temporarily lent to the 
from rqt October 1898. 

M r .  R. B. Smart, Extra Assistan1 Superintendent, 3rd grade, 
Punjab Government from 1st 

Irom 1st lo ~ 1 s t  Octobcr 1898, and from 1st April 1899. Novemiber until 1st April. 
M r .  J .  Mc Hatton. Extra Assistant Superintendent, 4th grade. Mr. J. h4 urphy was transferred 
,, '1'. Shaw, ,, 
,, J .  hlurphy, ., :: up to the Head-Quarters Offices, 

to 3 1 ~ t  May 1899. Calcutta, from 1st June, and 
Munshi Aulad Hossein, Sub- Assistant Superintendent, 2nd 

grade, u l o  gist October 1898. 
Munshi A,ulad Hossein, Babus 

M r .  0. !. Ollenbach, Sub-Assistant Superintendent, 2nd grade. Amar Sing, and Jagdamba 
Hahu Amnr Sing, 

to 31s' Octobrr 1898. 
Prasad were transferred to the 

M r .  J a ~ d a m b a  Prasad. ,, e ,, ,, survey training school a t  
to 3 1 ~ t  Oclober 1898. Dehra Dlin, from 3 1 s t  

M r .  C. O'Donel, Sub-Assistant Superintendent, 3rd grade. 
,. C. S. Littlewood, ., Octobtr. 

0 

114 Sub.Surveyors, Compulers, elc., etc. 
I Hospital Assistant. 

272. T h e  recess offices of the parties were closed at  Mussooree on 
25th October 1898, and field work started in districts, Farrukhabad, 
Mainpuri, and Azamgarh on the 1st November 1898, and. in districts EtBwah, 
Etah, and Gonda, on the 1st December 1898, 14th January 1859, and I l t h  
N.ovember 1898, respectively, T h e  recess offices were re-opened at Mussooree on 
1st May. 
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173. The  programme sanctioned and the work actually carried out was 
a s  follows:- 

( a )  Completion of district Farrukhabad, exclusive of the bulk of alluvial 
tracts, comprising 166 square rniles in tnhsits Icanauj and 2 2  
square miles of alluvial lands in taksil Farrukhabad. 

District Farrukhabad was commenced on 1st November, and com- 
pleted b the end of the month. In this, a s  in the other districts that came under 
survey 1 6 s  year, it was decided, a t  the instance of the Superintendent, Land 
Records Surveys, to exclude from traverse operations all ;illuvial tracts, and only 
take them in hand during the same season a s  the  cadastral survey by local 
agency; a s  previous experience had shown that in the interval between traverse 
and cadastral survey, amounting sometimes to more than a year, mally of the 
survey stations were washed away, owing to fluvial action, necessi~ating their 
being re-laid a t  considerable extra expense. 

(b) District Etlwah, about 700 square miles, in lahsils Bidhlina and 
Auraiya. 

This  district was commenced on 1st December, on completion of district 
Farrukhabad, and two whole tahsils Bidhlina and Auraiya, giving an area of 
846.51 square miles, were conipleted in the order given, thus completing half t h e  
district. Some difficult country was here met with, lying along the rivers Jumna 
and Chambal, aggregating about loo  square miles, and consistii~g of formidable 
ravines, where ~t was almost impossible to use a chain. 

(c) District Mainpuri, about 700 square miles,. in tohsile Bhongaon and 
Mainpuri. 

Work was commenced in this district on 1st November and closed on 13th 
January, and one whole fahsil Bhongaon and a portion of  Mainpuri were com- 
pleted, comprising a n  area of 694.67 square rniles, and leaving a balance of 
about ~ , o o o  square miles for future traverse. T h e  country was open and easy. 

( d )  District Etah, 770'53 square miles, in tahsils Etah and Aliganj. 

Work in this district was commenced on 14th January an3 closed on 6th 
April. Tahsil Etah was completed, and a s  much of tahsil Aliganj a s  was neces- 
sary to meet the requirements of the programme, comprising 7704 square miles 
and leaving a balance of about 9 1  1 square miles to  be traversed. 

(e) Completion of district Azamgarh (exclusive of about 2j.5 square 
rniles of alluvial tracts), comprising 896 square rniles, in tahsils 
Sagri and Muhammadabad. 

Work in this district was commenced on I st  November and closed on 9th 
April. Tahsils Sagri and Muhammadabad were taken up, thus completing the 
district. 

(r) District Gonda ;  alluvial tract touching on districts Fyzabad and 
Bara Banki, comprising an area of 242 square miles, and a similar 
tract in pargana Utraula with an area of 162 square miles. 

T h e  work in this district was started on 11th November and closed on 
9th April. A balance of 338 square miles remains to be traversed in this district. 

In addition to the above sanctioned programme, the following work was 
done for the local Government, a t  the request of the Su~erintendent ,  Land 
Records Surveys, the cost of which will be debited to  the Government of the 
North-Western Provinces, vie. :- 

(a) One Sub-Surveyor was deputed to district Kheri for 64 months, to relay 
old stations or substitute new ones where they could not be found, 
also to traverse boundaries of newly-formed villages w~thin forest 
areas and other miscellaneous work, at a cost of R742- I I -5. 

0) Another Sub-Surveyor was similarly sent to district Pilibhit to 
survey disputed boundaries of villages bordering on the Govern- 
ment Forests, also to run supplementary sub-traverses and take 
up boundaries of villages, which during the traverse survey of the 
district, were for some reason either om~tted or were found to be 
too far away from the traverse lines, at a cost of R183-12-0. 
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(c) A Sub-Surveyor was deputed, to district Bulandshahr, to survey 
a boundary dispute, a t  a cost of R 127-0- lo. 

274, T h e  average size in square miles of village circuits in the several dis- 
tricts traversed is as  lollows :-Farrukhabad 0.76, Ellwah 0.93, Mainpuri 1.1 7, 
Etah 1.06, Azamgarh 0.36, and Gonda, in pargana  Utraula 0'78 ; and alluvial 
tracts 8.07. 

275. Azimuth observations were taken a t  462 points on m a i n  and sub- 
circuits in the season's work. With very few exceptions, a s  i n  the raseof  
alluvial lands, main and sub-circuit traverses have been run along pnrgana and 
toppa boundaries. In alluvial tracts, the practice is, for the main circuits, to 
follow the first line of village boundaries above the high bank of the river. 

276.   he usual prism-headed stones obtained trom Chunar, and baked 
clay cylinders, locally made, were used to mark the stations. The former were 
used as  before, in marking (a) village trijunction points, where settlement marks 
were 110n-existent, (b) one satellite station a t  every trijunction, and ( c )  two con- 
secutive stations between trijunctions a mile or more apart ; cylinders were used 
for all other stations. The total number of stones used was I I ,  I 13 and cylinders 
41,225. T h e  number left unused, and which will be utilized next season, are, 
stones 5,771, cylinders 12,913. The  cost of 16,477 stones purchased during the 
yrar under report, amounts to 84,326-2-6, including railway freight, and that 
of 50,13! clay cylinders, to Rg55-2-10, excluding carriage. T h e  local carriage 
for both descriptions of marks, cost R3,026-4-1. The  cost for cylinders this 
year is less, owing to the price paid per hundred being considerably less than 
in previous years. 

277. Traverse charts of every district under survey have been prepared, 
showing the run of main and sub-circuits, with their trijunction points, azimuth, 
and Great Triqonometrical Survey stations, and a table showing their co-ordinate 
values from origin was also prepared. 

278. The  plotting done on various scales is as  follows :- 
Scale. 

2,656 villages and 121  river blocks on 55 sheets . a inclies=~ mile. 
1,626 villages on 54 sheets . . . . . 4 ,, =I ,, 
5,282 villages and r a I  river blocks on 7,305 sheets, 16 ,, = I  ,, 

279. T h e  parties were divided into one Drawing Office and three Traverse 
Camps, The  former together with a small topographical section, being in charge 
of Mr. T. Sha\v, and the latter of Messrs. Buttress, Hanby, and McHatton ; 
Mr. Smart taking Mr. Buttress' place on the retirement of that officer on 18th 
February 1899. 

280. The  field work of the topographical section, consisting of two native 
sub-surveyors, under Mr. 0. C. Ollenbach, was commenced on 1st November 
and closed on 16th May. This section completed the survey on the scale of 
2 inches to the mile, of the gaps left in parganae Lalitpur and BBnpur, of the 
Lalitpur sub-division of district Jhinsi ,  between the areas cadastrally surveyed, 
and which were scattered over an area of 860 square miles. T h e  area surveyed 
was 30 square m~les  which completed Lalitpur. Absolute heights were observed 
this year, so that in conjunction with the heights given by the Forest Surveys, 
there are now heights above sea-level for every sheet of the  Lalitpur sub-divi- 
sion. On the completion of Lalitpur, district Shdhjahinpur was taken up, 
and an area of 94 square miles of flat waste-lands in 46 mausas, was completed 
on the 2-inch scale. In district Kheri the area surveyed on the a-inch scale 
was 40 square miles, situated in seven mausas, and scattered over several pargo- 
was. The  surveys were, in the case of each district, based on the traverse stations 
fixed for the cadastral survey. The Drawing Office continued the compilation 
of standard geographical maps from recent cadastral surveys; but no fresh 
districts were taken up during the year. The  mapping of districts L a l i t ~ u r  
and Sh&hjahAnpur was proceeded with, and that of the former district was 

finished by the 30th September. The whole of the cadastral maps 
of district Meerut received from the Land Records Survey Department have 
been by pantagraph to the scale of a inches= I mile, and a comparison 
has been made ~vith Colonel Wilkins' survey on the 2-inch scale made in 1874-75. 
From this it appears that additions and alterations will have to be made to 
t1\,o-thirds o f  the villages examined, and a s  these changes require draftsmen 
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skilled in the correction of original maps, ~t is considered that it will be prefer- 
able to  construct entirely new maps of the Meerut district, rather than attempt 
to doctor up the old ones. 

281. T h e  following table shows the particulars of outturn and cost-rates 
for the season :- 

Area in 
TOTAL COST. 

282. AS during the preceding seasons, the rnarraa was the unit in the 
system of traversing adopted ; each rnousa being sub-divided by traverses aver- 
aging half a mile apart,  theobject being to supply the Land Records Department 
with skeleton plots on the scale of 16 inches to the mile, with a sufficient number 
of fixed points to form a good basis, on which patwdris could d o  their detail 
surveys. 

283. The  health of the parties was throughout the field season excellent, 
there being lew cases of sickness. 

284. T h e  boundaries in all districts were well demarcated, and the attendance 
of  ~ a l w d r i s  was good. Messrs. R.  P. Dewhurst, Collector of Farrukhabad, 
J .  M. Wright, Collector of EtPwah, W. R .  Partridge, Collector of Mainpuri, 
P. U. A l l e ~ ~ ,  Collector of Etah, E. Rogers, Collector of Azamgarh, and R. L. H. 
Clarke, Deputy Commissioner of Gonda, are to be thanked for the very prompt 
and cordial assistance always afforded by them during the progress of survey 

Cost-rate 
Per square 

rnlle. 

Traversing. 

Farrukhabad . 
Etdwah . 
M a i n p u r i .  . . .  
Etah . . . . . .  Azarngarh 
Gonda . .  

Topographical. 

. . . . . .  Lalitpur 
S h d h j a h d n p u r .  . . . .  
Kheri . . . . . .  

Miscellaneous work for Land Records . . . . .  Surveys 
Drawing Oflice . . . . .  

- 
(a) Includes R8,286-0-5 for stone embedding. 

operations. 
285. T h e  parties were inspected in the field by Lieutenant-Colonel 

J. R. Hobday, Deputy Surveyor-General, and in recess quarters by Major-General 
C. Strahan, R.E., Surveyor-General, and again by Lieutenant-Colonel 
J. R. Hobday.' 

The officer in charge reports that hlessrs. H. T. Hanby, R. 8. Smnrt. J. McHalton, and T. Shaw 
have conducted their du r~ t s  in a most sa~isfactory and able manner ; and that Messrs. 0. C. Ollenbmch. 
C. O'Donel, and C. S. Lit~lewood also rendered good assistance Of the Native establishment the names of 
Monohar Lall, Lat~fulla Khan. Dharanidhar Mookerjee, Gokul Chand, Mahadeo Ram. Hasant Rai, 
Gouri Shanker, Sanat Kumar Chatterjee, Kanhga Lall, Enayelullah, and Krishnn Prasad have b u n  
brought to special notice. 

( b )  Debitable to North-Western Provinces Government. Includes 4 per cent. for cost of instru- 
ments. 

188'18 
846.51 
694.67 
770.59 
896'37 
404.06 

3,800'38 

4 0  

164 

... ... 

... 

R a. p. 

991734 5 11 (a) 

6,3a2 7 0 

1,053 8 3 ( b )  
13,447 0 2 

1,201557 5 4 

R a. p. 

26 3 10 

38 8 9 

... ... 

... 
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TRAVERSE SURVEYS.  

ASSAM. 

NO. 6 PARTY. 
a86. T h e  charge of the party was held by Captain C. W. H. Symonds 

up  to the 17th February 1899, when he 
Personnel. 

Captain C. W. H. Symonds, Officiating De- 
was tra~lsferred and Mr. W. H. Penrose 

puty Soperintendent, 1st grade, in charge, up to assumed charge. 
the r 7th February 1899. 287. T h e  party left Shillong on the 

Mr. W. H. Penmse, Extra Assistant Superin- 
tendent, 5th grade, in charge, from the ~ S t h  22nd October 18g8 and 'pened field 
February 1899. a t  Tezpur on the 1st November 1898. 

Mr. F.S. Bell, Sub-Assistant Superintendent, 17ield work was brought to a ,.lose in the 
1st grade. 

2s ermanent and 17 temporary Sub-survey- Assam Valley on the 31 st of May I 8 ~ 9 ,  
ors, 8omputers, etc. and in the  Surma Valley on :he 9th July 
1899. Office re-opened in Recess Quarters a t  Shillong on the 10th June 1899. 

288. Two traverse surveyors were deputed from Tezpur on the I I th Nov- 
ember 1898 to complete the remaining areas in district Sylhet in the Surma 
Valley, and one Sub-surveyor on the 9th November 1898 to execute a plane- 
table survey on the 2-inch scale, of the demarcation of certain boundaries in 
district Sylhet formerly under dispute and settled by a deed of compromise 
between the Maharaja of Tippera and the British Government. 

289. The  proposed programme and the areas actually completed are given 
in the following table:- 

-- - -- - - - -- -- 
I I I 

A ~ ~ ~ ~ ~ ~ ~ : "  Area actuaily I ( I RBMARKS. 
completed. 

summa valley. 1 . 1  I 

Assam Valley. 

( I )  a-inch topographical survey . 
(2) Traverse of villages for cadastral 

survey by local agency . 

(3) Traverse of ilam and waste-land 
grants in District Sylhet . 

(4) Demarcation of boundaries be- 
tween Sylhet and Hill Tippera 
in the SQtgaon, Dinarpur, and 
Balisira Hills on the 2-inch scale 

Sq. miles. 

I ,045~00 

30.00 

290. In the Assam Valley the area to be traversed was divided into two main 
and seven minor or river circu~ts. In the Sylhet district theareas being scattered, 
there were no main or sub-circuits. Each estate was traversed separately ; the 
total number traversed being 58, with five sub-traverses. In the Assarn Valley 
all co-ordinates for districts Sibs6gar and Lakhirnpur were referred to  the 
intersection of parallel 26 '3~ '  with the rneridi;!n of 94'30'. In the Sylhet 
district the origin of the Jaintia Survey was preserved, viz., the intersection 
of parallel 24'30' with the meridian of 92'. The  traverse surveyors were pro. 
vided with spare testing chains and these were again tested from time to time 
with the standard steel bars in camp, throughout the field season. In the 
Assam Valley the theodolite was set up a t  6,120 stations and the aggregate 
length of the lines m-asured is 1,019 miles. In district Sylhet the theodolite 
was set up at  2,141 stations, and the aggregate len th of the lines is 1.74 rnilzs. 4 Six stations of the Assam Valley S e r ~ e s  and one o the Eastern Frontier Series 
have been connected with. The  angulx  work was checked by azirnrrrh observa. 
tions, and the a-inch detail survey by I 10'73 linear miles of chaining, besides 

Sq. miles. 

56.04 

23'40 

1~og8.40 ---- 
Linear miles. 

35'18 

In addition 185.8 linear 
miles of railway lines, 
open and under con- 
struction, falling in the 
2-inch standard sheets, 
were traversed in the 
Assam Valley. 

22.54 ---- 
1,223'03 

Linear miles. 

35.18 
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examination i n  ~ i r u .  In the Sylhet district the total number of new and old per- 
manent marks (embedded by the Settlement Department) utilized as  theodolite 
stations was 315. T h e  remaining 1,826 stations were marked by wooden pegs 
with the usual mound and tree planted 5 feet to the magnetic north. In the 
Assam Valley the stations in the areas traversed for cadastral survey by local 
agency are marked a s  in Sylhet. T h e  triple junctions of  these villages will 
be permanently marked by the  Settlement Department. In the traverse of the 
areas topographically surveyed on the 2-inch scale, pegs only were used. 

291. A survey training class was opened on the 15th January 1899 a t  
Tezpur under the supervision of Captain C. W. H. Symonds for the purpose ol 
instructing the following officers :- 

Mr. T. Emerson, Assistant Commissioner. 
,. J. Donald, do. 

Babu Uttam Chandra Dass, Extra Assistant commissioner. 
Lakhesvar Surma, ~ u b - ~ e ~ u t ~  Collector. 

,, Ramkanta Barua do. 
,, Janakinath Llass do. 

Moulvie Abrar Hussain do. 
Babu Benudhar Rajkwa do. 
,, Ghanakanta Chaliha, Tehsildar. 

These officers all passed after having done actual field surveying on the 
16-inch scale aggregating 3,259 acres, or 5.10 square miles. This work was 
professionally tested by I 4'07 linear miles of independent check lines. The  school 
was closed on the 31 s t  March 1899. 

292. By the 30th September I 899 a11 the remaining 16-inch sheets of the 
cadastral survey of Cachar district were finally completed and sent to Calcutta 
for printing. T h e  total number of these sheets is 1,354, falling in 15 standard 
2-inch quarter sheets, in various stages of completion. Thirteen standard 2-inch 
quarter sheets of Jaintia and Pratibgarh, incorporating the recent cadastral 
survey of  these tracts in Sylhet district, and which were previously reported a s  
complete, were kept back on account of subsequent boundary surveys of the 
grants  in the same district, and adjoining cadastral surveys in district Cachar. 
T h e  work of incorporating the boundaries of these grants in 2-inch standard 
sheets, from 16-inch skeleton boundary plots previously supplied to  the settle- 
ment officer and of which he has passed the boundaries, has been made over to 
the Assam Provincial Survey Detachment, together with four of these 2-inch 
standard sheets in which the new work falls, viz., 4 5  N. E., 57 N. W., 58 N. E., 
and S. E. In the Assam Valley there are 127 standard 2-inch quarter sheets 
compiled from previous cadastral surreys and recent a-inch topographical sur- e 

veys. Twenty-four of these sheets have been completed and submitted for re- 
duction and publication on the I-inch scale. The  remaining 103 sheets, al] 
more or less incomplete, will be completed in the head-quarters' offices, Calcutta, 
by the  end of Ma.y, but they mill not all even then be ready for publication and will 
be eventually ent~rely completed in the drawing office of the Assam Provincial 
Survey Detachment as  additional material becomes available. 

293. On the  3 1 s t  October this party ceases to exist, but from the 1st 
November 1899 sanction has been obtained lor the retention of a Provincial 
Survey detachment under Mr. J .  H. O'Donel, Extra Assistant Superintendent, 
to  undertake all traverse operations in advance of local agency surveys, the 
topography of such areas a s  are required from time to time f3r the completion or 
revision of the standard sheets, and a drawing office for the compilation of topo- 
graphical and other maps of the Province. T h e  whole to be under the professional 
supervision of the Deputy Surveyor-General and the direct control of the Local 
Administration. 

294. T h e  health of the party was fairly good throughout the season, but 3 

bad type of fever permanently disabled one and killed two computers on the 
temporary establ~jhment. There were four deaths among the khaldsis .  

295. T h e  Deputy Surveyor-General inspected the party both in the field 
st Tezpur in March and at  Shillong in September. 

Not#.- W i t h  some few exceptions the members oI  the pany, both European and Native, h.r+ worked 
well during tho field reawn and in receas. 
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T R A V E R S E  SURVEYS. 

CENTRAL PROVINCES. 

296. Sanction was conveyed to the formation of this detachment, under 
orders of the Government of India. in their ~~ - -  

Pcvsontrel. 
Mr. W. C. Price, Extra Assistant Superin- 

letter N o .  I 795, dated the 3oth' A ~ & I  
tendent. 1st grade. 1898, for the conduct of traverse opera- 

8 .5ub-S';rveyors. I Draftsman. tions in the Central Provinces. 
6 Computers. I I Writer. ag7. The detachment assembled at  

Chhindwira on the 19th November 1898, and began traversing the excisions ot 
that district on the 6th December, and of Betlil by the middle of January 1893, 
completing them, respectively, on 15th January and 31st  March. From the 1st 
April to the first week of June the Chhindwdra jdgivs were ~raversed. T h e  
recess office was opened at  Jubbulpore on the  12th June 1899. 

With respect to the locale of operations, and the sequence in which they 
should be taken up, the detachment was placed under the direct orders of the 
Commissioner of  Settlements and Agriculture, Central Provinces, to supply plots 
of rniyatwlfri excisions that were wanted promptly, irrespective of the distances 
a p ~ r t ,  or districts in which they were needed, so that Se~tlement  Officers could 
deal with them before they were transferred elsewhere. All traversing by local 
agency, with the prismatic compass and chain, a system which has been in 
vogue for many years past in these provinces, to supply data for the Land 
Record Surveys, was suspended. 

298. The  programme of work conlpleted was as  follows :- 
( 1 1 )  T h e  traversing of 56 square miles of raryalwdri excisions, in the 

Chhindaara District. 
(6) The  traversing of 91 square miles of r a i ~ a t w d r i  excisions, in the 

Betlil District. 
(c) Tlie supply of 16-inch plots of the above, in the field. 
( d )  The  traversing of 300 square miles of villages, in the Chhindwdra 

jdgi9.s. 
(e) The  traversing of 31 square miles of SondkhAn estate and supply of 

16-inch plots of 14 scattered waste-land grants, in the Bilispur 
District. 

Chhilldwdra D i ~ t r i c t  Excisions.-The whole of the sub-surveyors were 
employed on the Chhindwdra excisions, completing them by tlre middle of Janu- 
ary. The  work was very scattered and the blocks, as  a rule, small and trouble- 
some.. Going from one to another took up much time, and the delays in obtaining 
men to point them out considerably inconvenienced the work. 

Betzil District Excisions.-The excisions in Bet61 were next urgently called 
for, and by the middle of January four sub-surveyors were sent there, the rest 
following soon after, each marching an average distance of loo  miles. T h e  
traversing was practically completed by the end of March. This country, 
especially the part worked in, is very hilly and rugged : the forest ranges, where 
the traversing lay, is difficult and unhealthy, thickly wooded and covered with 
high grass. Three different kinds of survey stations were found on the ground ; 
one the Revenue, another the Forest Topographical, and a third, the local agency 
survey ; and these three were undistinguishable from each other, and could not 
be identified by pntwlfris and other local officials. Imperial Revenue survey 
data were only available, and the stations had to be identified and pointed out 
by computers, who accompanied the sub-surveyors in the field. 

Chhindwdra jdgirs.-When the Bet61 work was complete, the sub-surveyors 
had to march distances of I 50 to zoo miles each, to the ChhindwAra jdqirs,  in 
the north-east corner of the district, taking up an fhe way excisions that had, 
owing to the faulty natureof the index maps and the Ignorance of the local men, 
been wrongly traversed. These mistakes were detected on comparing the reduced 
plots \sith the forest survey maps. When the men got into the compact block 
of the jlfgirs, they had bctter assistance, and although the country was a s  diffi- 
cult as they had worked in before, the progress was very rapid, and the two jdgirs 
of ilarrai and Gorpfini were ccmpleted belore the field work closed. 

Bi ldspr~r  Cisrrict.-One estate, named Soniikhdn, belonging to the Cash 
Company, Calcutta, \\.as traversed in part during the recess, and  lots of 14 

r a 
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waste-land grants which had been surveyed before by No. 2 Party were supplied 
to the Settlement Officer. 

2 9 9 .  T h e  mark-stones embedded were 8,517 in number. Dressed and 
undressed stones of suitable size, with crosses cut on them, were locally obtained 
and firmly buried in the ground, leaving about a foot above the surface, and subse- 
quently covered over with cairns of stones for their preservation and identification. 
'The traverse lines followed closely the excision and village boundaries All the 
old boundary pillars that were suitably placed were utilised a s  traverse.stations. 

300. The origin of the ChhindwAra j&ir traverses is t h e  same a s  that 
adopted lor the district before, viz., Amliwfira hill station of the Jubbulporo 
Meridional Series in latitnde ~2~-0'-53"'87 and longitude 79"-28'-54"'65. 

301. T h e  total expenditure for the year ending 30th September 1899 is 
820,543, giving a cost-rate of 8 4 3  per square mile. These figures include 
heavy transfer, extra contingent, and transit charges, incidental to t h e  organis=- 
tion of a newly formed detachment ; but this abnormally high cost-rate is 
chiefly due to the very scattered nature and small size of the blocks traversed, 
and therefore cannot be compared with the  rates of former traverse:operations 
of large compact areas in these provinces. 

302. Throughout the season the health of the  detachment was fairly good. 
In the early part sickness was rife, mostly malarial fever and bowel complaints, 
and in April influenza was prevalent. A hhaldsi of the establ~shment was badly 
wounded by a wild boar whilst out a t  work in the Betdl district, and was a long 
time under medical treatment in hospital. 

303. The  Government forests included a number of villages containing 
small ~ a t c h e s  of cultu:able land. T h e  original demarcation of the forest 
boundaries \\-as effected in a haphazard way, and the present excisions included 
existing cultivation with a proportion of culturable land, separated with the object 
of giving good forest boundaries, and of making them conterminous with villages. 

The  attendance of patwa'rzs and others to show the boundaries of the exci- 
sions was very unsatisfactory, causing considerable delay and trouble. 

Guide maps were not given for the ChhindwPra excisions but only village 
lists. Rough copies of the forest officer's maps on the I-inch scale had to be 
made by the sub-surveyors for their guidance. T h e  jltgiv index maps, made 
according to a sample supplied, were good. The Betlil tracings, forwarded by 
the Settlement Officer with his lists, were fair approximations. 

304. With regard to  the outturn of work the Settlement Commissioner 
reports as  follows :- 

" Having regard to  the difficulties encountered in the nature of the country 
and the scattered character of the work, the progress seems to have been very 
satisfactory." 

305. T h e  programme for the coming field season consists of- 
Continuation of the traversing of jdgirs  in ChhindwPra and Hoshangabad ; 

203 square miles of the Charwa tract in him5r, and the carrying out of any mis- 
cellaneous surveys which may be required by the Local Administration. 

306. The  detachlnent was inspected by the Deputy Surveyor-General, 
Revenue Branch, early in July, a t  recess quarters in Jubbulpore.* 

GEODETIC. 

ASTRONOMICAL LATITUDES. 

No. 2 2  PARTY (ASTRONOMICAL I). 
Ptrro1111c1. 507. This party under Lieutenant E. A. 

1 reutenant E. A.  'landv. R.E.. Officiating 
I IC~U I ) .  Super~nt~ndent, 2nd grade. 

Tandy, R.E., was employed on latitude 
Hahu Hnnurnan Prasad, Sub-Assistant operations On the East Coast Series. T h e  

Sup.rin~rnarnt, 3rd grade. 
Ljabu Govind Halaant Joshi, Computer, and 

party left Mussooree on the 3rd October 
one temporary cornp~ltcr. 1 8 9 8  and returned on the 94th May 

One Hosp~ial Assistant. I 893s 

The officer in charge commends the wmk of the following men of the native establishment I Preo- 
nath Hanerji, computer; C. Paupiah, wrlter ; and Ram Nxain,  Nathu Khan. and Maula Baksh, sub-sw- 
vcyors I thc r u t  worked well and gave aatislrction. ' 
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308. T h e  instrument used was Troughton and Sirnms Zenith talescope 
No. I ,  which was this year for the first time mounted with two levels instead bf 

one. 
T h e  following eight latitudes were taken, and a special interest attaches to  

the results, as, several stations being on the sea coast, they will afford valuable 
data in elucidating the question of the existence or otherwise of oceanic attrac- 
tion :- 

Station. 

-- - - -- 

Vizagapatarn base line N. end . 

Riwal  H. S. . . . . 

Patna . . . . 21 47 20'83 1 1  47 11-35 -3'48 1 f ~0391311 

309. Lieutenant Tandy states that these results can only be provisionaIIy 
accepted, a s  an instrumental defect just recently brought to light may lead to the 
modification of some of them. T h e  matter will be finally dealt with in his llext 
annual report. 

310. The  persistent appearance of a northerly deviation of the plumb-line 
here shown is  probably chiefly due to  the attraction of the heavy masses of the 
Eastern Ghats 1 ing on the North-Western flank of the series. It is, however, 
imDossible to ma l e deductions from the results of one series by itself ; such dis- 
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cu;sions must be postponed until the astronomical examination of the whole 
triangulation of India 1s more complete. 

31 1 .  Owing to the addition of a second leuel to the instrument, Lieutenant 
Tandy has been able to undertake a serles of  investigations, which promises to 
be of very considerable interest. In connection with these investigations about 
two months were spent in Dehra Dlin in experimenting with a system of level 
calibration which entailed nearly 4,000 observations of each of the two levels 
examined, and Lieutenant Tandy has submitted a very complete report of the 
work for publication in the Professional Papers of the Survey of India. This 
report is llow in the Press, and lnay be further discussed on publication. 

71 2. The  reduction of this large number of observations, and the exhaustive 
exa;ination of several important guestions arising from the investigations, have, 
together with some other enquiries, which Lieutenant Tandy is conducting, 
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t h r o w -  3 large amount of extra labour on the party, which has accordingly 
1;teit:ktren~thened by t h e  addition of a fresh computer on probation and a sub- 
surveyor. 

313. Portions of the country traversed by the party were very malarious, 
and it suffered considerably from this cause. T h e  dafiavi of the party who had 
served for no years in the department died on his return journey at  Dehra D6n, 
and one Rhaldsi was incapacitated from all further Government service, from 
the  effects of malaria. T h e  officer in charge had one sharp attack of fever in 
Cuttack. Otherwise the health of the party was good. 

314.  T h e  party was itlspected by Colonel St .  G. C. Gore, R.E., Superin- 
tendent of Trigonometrical Surveys, on June 7th. 

ASTRONOMICAL L A T I T U D E S  AND AZIMUTHS. 

No. 23 PARTY (ASTRONOMICAL 11). 

31 j. There were no changes in the i e s -  
Prrso~rncl. 

Captain G. P. Lenox-Conyngham, R.E., sonnel of the party. 
Superintendent, 1st grade. 316. T h e  party left recess quarters for E,!ttl a1 S~ngh, , u.riter and recorder. the field on October 1 7 t h ~  1898, and re- 

Sub-Surveyor F. Kerr. iurned on April 18th. I 899. 
317. The  programme of work consisted of the deterkini6on of latitudes 

and azimuths a t  stations forming a group round KaliAnpur H. S., the origin of 
the Indian Survey. 

T h e  experience gained during the last season, when observations on this 
principle were carried out near Agra, led to  a modification of the arrangement. 
No new stations were built but existing stations of the Principal Triangulation 
were selected, forming two quadrilaterals, an inner and a n  outer, round the  old 
Observatory a t  Kalihnpur. 

In so  doing some sacrifice o f  symmetry was unavoidable, but the compen- 
sating advantages were considerable. 

3 1 8 .  Observations for latitudes were taken a t  all the eight stations forming 
the quadrilaterals, and a t  the centre, that is a t  nine stations in all. 

Observations for azimuth were made a t  eight stations, the ninth had been 
destroyed and Captain Lenox-Conyngham found it impossible to re-determine 
its original position with sufficient precision to render an azimuth observed there 
of value. 

319. T h e  quantity of observing got through the season was much greater 
than has been done before, and as  a result the computations have only been 
completed with great difficulty, though assistance was given by the  computing 
office a t  Dehra Dlin. I t  has not therefore been possible up to the present time 
t o  analyse the results, or to  draw any conclusion from them, they are merely 
tabulated without comment. 

510. Should the  system be extended to other places, it will probably be 
better to employ two observers, so that each may give undivided attention t o  
one instrument in the field, and to the  cornputatton of his own observations in 
recess. 

391. T h e  officer in charge expresses his gratitude for ready and cordial 
assistance rendered by the  officials of the Gwalior and Tonk States, within whose 
territories the whole of his work lay. 

321. T h e  health of the party was good throughout the season. 
323. In the month of May,Captain Lenox-Con~ngham took charge of the 

measurement of an experimental Base Line in Dehra Dhn for instructional 
purposes. 

314. The  party was inspected by Colonel St. G. C. Gore, R.E , Superin- 
tendent of Trigonometrical Surveys, on June 6th. 

N,tr --Captain Lenol-Conyngharn war satisfied with the work done by the members of the  parly 
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ABSTRACT OF RESULTS. 

Aztmuths. 

Latitudes. 

- 
Station. I Azimuths. Observed 

-computed. 

, 

+1'30 

+3'42 

+ z ~ 5  

+ 3.40 

+137 

-1.59 

+a23  

Daiddhari 

. I BhdorLa . 

N . 4 .  end of Sironi i Elase. 

Kalidnpur * I 
SliranlAl . . 

Gmkhera  . . { 

i Losalli . . 
Ahmadpur . 

Stalion at other end 01 
Ray. 

Handiapdro. 

N.-E. end of Sironj 
Base. 

Knlidnpur 

Stirants. 

Kalidnpur. 

Ditto. 

Kdmkhera. 

Ditto. 

-- - 

Observed . 
Computed , 

Observed . 
Computed . 
Observed 

Compured . 
~~~~~~. . 
Observed . 
Computed . 
Observed . 
Computed . 
Observed . 
Computed . 
Observed . 
Computed . 

ObBerved 
-,,puted. 

.9 

+['a6 

+1'4o 

+1'89 

-+8o 

+0'gg 

-1.99 

-0.86 

+1'14 

- rag  

- 
P. E. 01 0k- 
served Lati- 

tude, -- 
n 

ho.105 

h . 1 3 2  

&0'084 

+0'083 

k0.073 

40.068 

i o ' o g ~  

iwogo  

Station. 

Daiidhari . . 1 

i BhQordsa . . 

N..E. end of Sironj I Base. 

Kalidnpur . i 
- 1 Slirantdl . . 

1 Kamkhera . 

. Losalli . . 

. I Tinsia . . 

0 ,  V 

303 35- 52'65 

50.41 

95 12 39'38 

38'08 

80 46 35-03 

31.61 

190 27 7'35 

5' 1 

l o  a7 43'86 

40.46 

1% 45 36'58 

35'31 

305 51 55'71 

57'30 

185 l o  56.14 

53'91 

Number Of 
pairs stars 

observed twice 
a h .  

38 

38 

91 

44 

39 

42 

43 

39 

Lslitudes. 

0 1 "  

Observed . 24 38 15.83 

Computed . 17'57 

Observed . 14 8 5'13 

Computed . 3.73 

Oberved ' 14 8 55'46 

Computed . 53'57 

14 7 10'46 

Adopted . Observed 1 1.26 

Observed . 14 14 11'41 

Computed . 20'42 

Observed . as 59 42'95 

Computed . 44'93 

Observed . 14 6 18'31 

Computed . 19'17 

Observed , 14 6 29'11 

computed . 2 7'97 

i 35 

- - 

O b m e d  , 13 36 18-59 
Ahrnadpur . [I 

Computed . 10.88 
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TIDAL AND LEVELLING OPERATIONS. 

No. a5 PARTY. 
325. The direction of these operations was in the hands of Lieutenant 

Personnel. H. L. Crosthwait, 
Lieutenant H.  L. Crosthwait R.E., Officiating Deputy Superintendent, and R m E * ~  

grade, in charge, during the year. the year. The 
hlr. G. Belcham, Extra Deputy Su erintendent, 2nd grade. 
,, E. J. Connor, Extra Assistant Euperintendent, 3rd grade. head-quarters of 
,. J. Bond. Extra Assistant Superrntendent, 3rd grade. the party was re- 
., J. F'. Barker, Extra Assistant Superintendent, 6th grade. 

Syed Zille Hasnain, Sub-Assistant Superintendent, grdgrade. moved from Poona 
to Dehra Dljn in 

Surveyors, etc. March. 
Dhondu Vinayek, Vinayek Narayen, z Native artificers, 15 Recorders, and 

computers. 

TIDAL OPERATIONS. 

326. The automatic, recording of tidal curves by means of self-registering 
gauges, their reduction and the publication of Tide-Tables containing the 
predicted times and heights of High and Low water, have been continued during 
the year. The following is a list of stations at which tidal observations, have 
been and are still being taken : permanent stations are shown in italics. 

Dateof No'0f 
closing of yeaR of Rmurrrr 

observations. okz 

Still working. a 

Ditto I 

Ditto 19 

l898 5 

Still working. 6 

Ditto , 18 

14.5 1 

1875 I 

1875 I 

1894 r 

Still workinr. I 

1882 I 

.a. ... To be otarled. 

1894 5 

Still working. rr 

Ditto 1 1  

1889 5 

1883 5 

I 884 6 

189s 6 

1893 5 

I 996 5 

1890 6 

1 @go 6 

1 e96 6 

1880 4 

I 

a 

3 

4 

5 

6 

7 

8 

g 

ro  

IOA 

I I 

11.4 

11 

r~ 

14 

$ 5  

16 

Suez I . , . . Automatic 

Perim . . . . . Ditto 

Adrn . . . . . Ditto 

Muleat . . . . . Ditto 

Busbire . . . . . Ditto 

Kardchi . . . . Ditto 

Hanstal . . . . Ditto 

Navanir . . . Ditbo 

Okha Point . . . . Ditto 

Porbsndar . . . . Personnl 

:, . . . . Automatic 

Fort Albelt Victor (R6lbilrId.r) Permonsl 

., . ( ,, ) Automatic 

Rhivnngar . . . . Ditto 

Bornboy (Apollo Bandar) . Ditto 

Bombny (Prince1# Dock) . D ~ t t e  

Morrnugio (Con) . . . Ditto 

Iidrwir . . . . Ditto 

171Beypore . . . . D ~ t b  

1 8 ( C a c h i n .  - . . . Ditto 

rg , Tut;corin , . . Ditto 

nu hlintcuy . . . Ditto 

91 Galle , . . . . Ditto 

as C,,lombo . . . . Ditlo 

a3 , Trincomnlee . . . . Dilto 

4 , Plrnban Pan , . . Ditto 
- - -- -- - -. 
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- 

25 

fi 

s7 

28 

29 

30 

31  

32 

Negapatam . . . . Automatic 6 The year 18:4- 
8 j  IS  excluded. 

f i d v a s  . . . . . D.to i Re;;;;d . 
Cocanada . . . . Ditto . 1886 5 

Viragapatam . . . . Ditto . 1879 1885 6 

False Point . . . . Ditto . 1881 

33 

y 

Dublat (Saugor Island) . . 
Oiarnond Harbour . . . 
Kidderpore . . . . 
Chittagong . . 1891 

Akyab . . . . ] 1 5 2  1 1 
35 

36 

37 

gH 

39 

327. No tidal observatory was closed during the year under report. T h e  
observatory a t  Port Albert Victor will be opened during the ensuing field season, 
the building work havin J been completed ; and that a t  Diamond Island will be 
closed. 

328. In addition to  the automatic registrations made during the  year a t  
the 13 stations enumerated above, personal tidal observat~ons to graduated 
staves were taken a t  Bhivnagar, Tuticorin, Colombo, Chit,tagong, Akyab, and 
Moulmein, with the object of comparing the actual times and heights of high 
and low water with those predicted in the tide-tables. No such observations 
have been made at any of the other closed stations slnce the automatic regis- 
trations ceased, and ~t is not known if the   re dictions continue accurate. '1 he 
scheme for checking tidal predictions at  closed ports a s  noticed in last year's 
report, was sanctioned and put into operation during the past year. 

Surveyor Dhondu Vinayek is a t  present engaged in erecting tide-poles a t  
the ports which were selected for this purpose, vis., Vizagapatam, Cocanada, 
Negapatam, and Cochin. I t  will be necessary to wait until all effects of the 
monsoon ceasc in order to get reliable observations a t  these ports. 

329. All the tidal observatories in operation during the year were inspected, 
either by Lieutenant Crosthwait or by Mr. Belcham ; por~able  meteorological 
instruments being taken by them for testing those working locally. 

330. With one exception, Porbandar, the idal observatories have worked 
satisfactorily. A t  Porbandar registrations ceaset altogether from the z rs t  July, 
owing to the mouth of the pipe being covered dwith sand, brought in by the  
monsoon. This will be remedied during the ensuing field season. 

331. T h e  reduction of the tidal observations has been carried on steadily 
during the year: observations for the year 1898 a t  13 tidal stations were 
reduced, and there are no arrears. T h e  usual work in connection with t h e  
preparation of tide-tables for rgoo has been satisfactorily gone through ; 
they will contain predictions, of high and low water times and heights, for 39 
ports. 

40 

41 

332. In the following statements, are summarised the percentage of error 
in the predicted times and heights of high and low water for the last nine years :- 

K 

Ditto . 
Ditto . 
Ditto . 

Diamond Island . . . 
j Elephant Point . . . 
( 

Rangoon . . . . 
Amherst . , . . 
Moulmein . . . . 
Mergui . . . , . Ditto 1889 1894 

Port Blair . . . . I Ditto : I 1880 1 t i  i n .  1 1: I 

1881 

1681 

1881 

Ditto . 
Ditto . 
Ditto . 
Ditto . 
Ditto . 

Ditto . 

I 886 

1886 

Still working. 

1695 

1880 

1884 

1830 

1880 

1880 

5 

5 

18 

Still 

I 888 

Still working. 

I 886 

1886 

1 9  

6 

6 
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PERCENTAGE O F  E R R O R  I N  PERIODICAL TIMES A N D  HEIGHTS AT 
R I V E R A I N  STA.I'IONS FROM A U T O ~ I A T I C  O B S E ~ V A T I O N S .  

PERCENTAGE O F  E R R O R  I N  PERIODICAL T I X I E ; S  A N D  H E I G H T S  AT OPEN 
COAST S'I 'ATIONS FROM AUTOMATIC OBSERVATIONS. 

- 

llpo . . . . . . .  
1891. . . . . . .  
1691. . . . . . .  
1 8 9 3 .  . . . .  
1894. . . . . . .  
l 8 9 j  . . . . . . .  
1396. . . . . . .  
1 8 9 7 . .  . . . . .  
1893. . . . . . .  
- 

. . . .  Amage 019 years 

IN TIME. 

- 

YIA~. 

1890. . . . . . .  
1891 . . . . . . .  
1 8 ~ 1  . . . . . . .  
1693 . . . . . . .  

. . . . . . .  1894 

. . . . . .  1 8 p j .  

1896. . . - 
1897 . - . . 
1 8 9 8 .  . . . . . .  
Average of 9 y e  . . . .  

... .. - - - 

Within 15 
minute; 01 

Actuals. -- 
H. W .  I L W. - ,  55 55 

61 

53 59 
- 

57 -- 

.- - - - 
0 

;;; 
13 

10 

8 

9 

10 

9 

9 

8 

9 

9 

IN HEIGHT. 

IN TIME. 

:,!,!,j,"s '2 
Artualr. 

within inches Within -,a 01 
o l  Actuals. mean range 

at S p r ~ n p .  

IN HEIGHT. 

H.W.  

69 

74 

75 

73 

6j 

68 

71 

71 

74 

333. A further investigation of the meteorological conditions, which pre- 
vail in the Persian Gulf, has been carried out. The  records of wind velocity 
for three complete years have been analysed and compared with the errors. o f  
prediction for a corresponding period. I t  is conclusively proved that wind 
produces a considerable effect on tides in the Gulf. T h e  diagrams prepared 
Indicate that large errors of prediction are almost always accompanied by a 
high wind velocity. Though this is not an invariable rule, it is believed l t  

w o ~ ~ l d  prove to be so were there sufficient observing stations, to judge of the 
wind's true force and direction over a large area. A t  present only the local 
record at  Bushire is available. A slight variation from the normal in the 
strength of the wind produces a much larger effect in the Persian Gulf than at 

- 
L . W .  

70 

73 

74 

68 

62 

65 

70 

75 

70 

96 1 95 71 

Within S inches 
01 Actuals. 

-- - - 

H.W. 
------- 

9j 

94 

91 

93 

95 

gS 

97 

96 

96 
-------- 

yG:'''g:' 
at Springs. 

- . - .- 

L.W. 

93 

87 

85 

93 

gz 

97 

97 

97 

96 

70 1 g 

-- - 

H.CV. 

91 

98 

98 

96 

97 

04 

97 

97 

95 

94 

L.W. 

91 

91 

98 

95 

95 

pq 

93 

97 

95 
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other stations, due no doubt to I he sm,ill depth of the sea. T h e  large daily 
variations in mean sea-level a t  Bushire seems also to point to the abnormal 
influence of wind in the Persian Gulf. T h e  wind exhibits no regular cycle, so 
far as  can be judged from the three years under analysis. l ' he  following table 
shows the state of affairs a s  regards errors of prediction i r ~  times and heights :- 

PERCENTAGE O F  E R R O R  I N  P R E D I C T E D  T I M E S  A N D  H ~ I G H T S  AT B U S H I H E  
OPEN COAST S ~ A T I O N .  

SPIRIT LEVELLING. OPERATIONS. 
334. The  regular levelling operations, which had been suspended last year, 

to permit of the detachment being employed on revisionary triangulation in 
Assam, were again resumed and carried on by Mr. Bond. The  programme for 
the year, was to  complete the great line of levels from Vizagapatam to Allaha- 
bhd, and then to carry a branch line from Katni along the Indian Midland 
Railway to Kethora and thence to the two ends of the Sironj Base Line, con- 
necting egz route triconometrical stations of the Calcutta Longitudinal, Amua 
Jleridional and Karira  Meridional, Series. 

335. The  detachment left Poona on the  30th October 1895 and returned to 
head-quarters a t  Dehra D6n on the 4th June 1899, after completing the whole 
of the programme. 

336. The  total rises and falls amounted to I 1,634 feet and the outturn 
to  3 7 8 i  miles of double levelling, in the course of which the instrument was 
set up a t  3,727 stations and the heights of 3 3  embedded bench-marks, 331 
permanent benchmarks, 94 Railway bench-marks, 11 Public Works Department 
bench-marks, and 8 Stations of the Great Trigonometrical Survey (including 
the ends ot the Sironj Base Line) were determined. 

337. During the next field season levelling operations will be commenced 
from Calcutta to Siliguri, which will be extended to Assam in af ter  years. A 
detachment will also work on the branch lines of Eastern Bengal State  Railway, 
Manihiri GhAt, Achnera Ghdt, Katihdr-BQrsoi, Bdrsoi-Kishanganj, Bdrsoi-Par- 
hatipur, Porddaha-Farid~ur;  this latter work will be undertaken a t  the request 
and expense of the Railway in question. 

33% In addition to  the regular departmental work of the tidal and levtl- 
ling party, a considerable amount of extra work had to he undertaken in order 
to furnish other departments and Local Governments with information applied 
for by them.' 

*Lientenant Crosth~ait reports lavourably ol  Messrs. nelcllam and Connor, and Surveyor Dhondu 
Venayek ol the Tidal Sectlon, and of Mr. Barker and Munshi S j e d  Zlllr Harnain employed with the 
levelling detachment. The  stat7 of coniputars and mechanic. is also well reported on. 

YEAR,  

1895 . . 
1856. . 
1897. . 
1898 . . 
Mean of 4 

years. 

Average a t  

-- 

IN HEIGHT. 

Stations. 

-- 

6 - - - 
% 
Z - 

- 

- 

Within 8 inches of 
Actuals. 

I N  TIME. 

W ~ t h i n  I j minutes 
of Actuals. 

Within of mean range 
at Spr~ngs. 

H . W .  

45 
58 
5 7 
67 

57 

L. W. 

4 1  

41 
3 7 
4 7 

42 

L W. 

45 
6 a 
8 I 

7 1  

65 

95 

H. W .  

69 
7 3 
78 
74 

7 4 

96 

80 
77 
85 
84 

82 

95 

5 4 
70 
88 
82 

74 

94 
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Summary of the outturn o j  work of the 
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Darbhanga City 

-2 - - 
ti 
E z 

4 

TRIANGULATION. 

Survey 

SPIRIT-LEVKLLIN~ 
OPERATIONS. 

5 

--- 

I 6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... Saran 

... 

-. i 

.;$ 2 1 "' '"IAN- SRCONDARV. TERTIARV. 
t 2 

GULATION. f 4 

c 

2 8 1 8 1  

,., 

--------- 

TOTAL 

Farrukhabad 
EtAwah . Mainpuri Etah 

Azamgarh . . . . . . . .  
Cionda . . . . . . .  

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Uarbhanga l o  ,.. 
MuaaEarpur ...- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ,  . . . . . .  ... ... .., ,,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 

... B a l l i a .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 

... 

... . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . .  .,. ... . . . . . . . . . . . . . . . . . . . . . . . .  .., . . . . . . . . . . . . . .  ... ., .., . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  ... .,. .,. . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

l o  Maymyo Town . - . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  I * .  ... 17 Bombay Forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,. ... ,.. . . . . . .  . q j  . . . . . . . . . . . . . . . . . . . . . . . .  .., ,.. . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  ._ . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  ... ... . . .  ...... I,. ..( . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  .I. . . . . . . . . . . . . . . . . .  . . . . . .  ,.. . . . . . .  ..- .a. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,.. . . . . . . . . .  --. 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . ,  
. . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . , 

... . 35 . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . "  . . . . . . . . .  a ... I.. .,. . . . . . . . . . . . . . . . . . .  ...... . . . . . .  . . .  , . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . , . . . . . . . . . .  .-. 
A 

. . . . . . .  TOTAL .., .,. 

... I a . . . .  . 
- - - .- -- .- - - 

8 7 415 . a , . . .  "' ... ... . . . .  . . . . . .  
- 

... TOTAL . . . . . . .  415 . . . . . . . . .  . . . . . .  193 . . . . . .  1,468 . . . . . .  ... 
- - 

6 ... , .,. ..I 
' a .  ... .., ... ... . . . . . . . . .  . .  
... ... . . .  
... 

-- 

! 
. . . . . .  . . 

6 :  . . . . .  . . . . .  
, 8 

... 

. I  . . . . .  

4 

I 

, I 
----- - -~-- -- ' - .- - . . - . - . -- - -. -. - - -. - .-A -- ----> ./-s . .  .. ... . ... 

_ - - _ _  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - _ _  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

---- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
a - .  ,.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- -  

. . . . . . . . . . . . . . .  

- -  

.,. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  .., 

-_--- 

. . . . . . . . . . . . . . .  

-- 

.. . . . . . . .  
... 



T A B U L A R  S T A T E M E N T S .  69 

Field Parties drrilzg the year 1898-99. 
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several Field Parties durittg the year 1898-99. 
P 

Tatal cost, 
inclusive of 
cb rges  lor 

instruments to 
Provincial 

Governments. 

(a )  lncludes 97,043 expended on completion of record* ; KI  503 
on ?-inch mapping o l  lucsl agency survey; Y4.110 on Geld 
statistics : Rz.roo on trainine o l  uhccr r  : and & i r ,  on mas- 
cellancous w&k lor local ofhers. 

(6) Includec R4.595, cos! of revision survey i n  District Carhsr ; 
R f ~ o  on a-inch mapping ; and R1,Sjg on demarcation. 

(c) lncludes RII,~ZS expended on Magmyo Town Survey an 
~ G i n c h  scale. 

( d )  Inchdes Bg,803 erpended on Burma-China Boundary Sur- 
vey. 

( B )  Includes R8,S14 enpended on mapping. 

(f) Rats of network triangulation. 

(g) Rate of 1st class secondary triangulation. 

( h )  lncludes R1.aa8 expended on the Survey of Aijal on the 
+inch scale. 

(i) lncludca R7.415 expended on traversing. 

(j) Includes R7o4 expended on Survey of N l h a n  Town and 
Cantonment; R14.407 for arrears of mapping, and R3,8qa 
o n  instruction. 

(k) Includes R1.635, cost Of Survey i n  District Salem 

(1) Includes &a32 expended on Bashahr mapplng. 

(in) Includes R719 expended on dibra Topographical Survey: 
#4,475 on Chapra City Survey; #%77 on Sh ibb  rliara 
village Survey; Rg .54~  on a-inch Topos,raphical Survey 
of  95 square miles i n  District ~hampdraz,  and #1,6S7 on 
badars, and R2,bas on Bihar badars. 

(n) lncludts R2,497 on arrears of work ; RI~SII on badars ; 
R j ,  25 on Darbhanga Ci ty  Survey ; #I.SJI on revislorn 
of Rhanapuri; P426 on RluraRarpur work : P>r;o 
Shlhebad Cadastral work ; B7Sr) un dcmarcat~on tn 

Kachna Mahal ; #239 on S l~ ihabad diAra Topographical 
Survey; R1,647 on Patea diSra; R611 on Ballia; # 3 1 ~  

on Gaya arrears; R ~ a o  on Patna d i i ra ;  R I ~ S  on Patnn 
Ghat burve R1.034 on Orissa badars and #j;.j .n 
Roshnabad gidars. 

( 0 )  Includes 8716 on Bhhplpur-Nepal Boundary S u r v q  : 
R48 on Rindadiara Villab.e Survey ; and R6,506 r n  

Khurda badars. 

(p)  Includes Rg.946, cost of Revision Survey of 46 square rnvlre 
' 9 0  villagss=5z,gs6 iields, giving a rate o i  9 2 1 h ' :  i cr 
square m i l e  

( 9 )  lncludes RsS.115 
Sbvebo, atc. 

expended on arrears of ao rk  in Uiqtrlctc 

:r) lnt ludrs Rl,aSS debitable to North-\Vestern Pror~nrcc 
Government lor aork  done i n  Bulandshahr, ctc., R Q , ~ : . ,  
rogt o l  a-inch d r t a ~ l  survey of 164 *quare mtle. tn Uor:..r: 
JhPnsi, Shlhjahlnpur and K h r r ~  p t v i n ~  a r ~ t e  01 Y :i ; 

er sgaare mile; and #13,++7 coat of NOOI~-\YCSILI, 
Frovinceo Drawing Oflice 
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PART ' I l l .  
THE OPERATIONS AT THE HEAD-QUARTERS OFFICES. 

339. These offices cornprise- 

( I )  The  Head-Quarters OCfices at  Calcutta. 
(2) The  Trigonometrical Branch Office at  Dehra D~in.  
(3) T h e  North-Western Frontier Drawing Office. 
(4) T h e  Forest Survey Branch Office at Dehra DGn. 

A description of the work carried on in each office is given below :- 

I.-HEAD-QUARTERS O F F I C E S ,  CALCUTTA. 

340. The general direction of these offices remained in the hands ot 
Major-General C. Strahan, R.E., throughout the year, and the Revenue Branch 
Section under Lieutenant-Colonel J. R. Hobday, I.S.C. T h e  Gerleral and 
Topographical Branch Sections were under Captain H. A. D. Fraser, R.E., up to  
13th October 1898, under Lieutenant G. A. Beazeley, R.E., from 14th to 
30th October, and again from 5th February up to zand May 1899; under 
Major S. G .  Burrard, R.E., from 31st  October up to 4th February 1839, and 
under Captain P. J .  Gordon, I.S.C., from 23rd May up to the close of the year.' 

Superintendence. 

Major-General C. Strahan, R.E., Surve or-General of India. 
Lieutenant-Colonel 1. R. Hobday, I.s.E., Deput Surveyor-Gencral, in charge Revenue Branch. 
Major S. G. Burrard, R.E., Assistant .Surve)?r-deneral, from ~ 1 s t  October ,898 to 4th February 1899 
Captain P, J .  Gordon, I.S.C., Oficiadng Assstant Surveyor-General, from ~ 3 r d  May 1899 to the close 

of the year. 
Captain H. A. D. Fraser. R.E., Officiating Assistant Surveyor-General. from 1st to 13th October 1898. 
Lieutenant C.  A.  Beazeley, R.E., Officiating Assistant Surveyor-General, from 14th to 30th October 

1893 and again from 5th February to zznd May 1899. 
Mr. T. W. Babonau, Registrar, on leave, from 24th Julv 1899. 
,, T. A. Milne, Officiating Registrar, from 24th July i899. 

+ The Assistant Surveyor-General reports as follows :- 
The work of this office has been carried on satislactorily ~older thc respective headsof sections, amongst 

whom Mr. Gray is deservinp of special mention for the willing way in which he has devoted himself to 
his wurk, both i n  and out of office hours. 

Corvespondence. 

Mr.  T. A. Milne, Head Assistant. 
,, G. C. Walker, Head Clerk. 

Babu Kalipodo Banerji, Clerk. 
,! , Eleni Madhab Banerji. ,, 

,, Chuni La l  Dey, 
,, Durga Narain Ghosh, ,, 
, Ram I<risto Chunder, ,, 

Mr. H. E. D'Cruz, on leave. 
Babu Gopal Chunder Dass, Clerk. 
Babu I<ali I<rislo Chunder ,, 

and seven others. 

Accounfs. 

Mr. C. 0. Gray, Head Clerk. 
Babu Kaj Krishna Mukerji, Clerk. 
Elabu Hem Nath Dutt  

and nine others. 
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DRAWING OFFICE. 
341. T h e  Drawing Office continued under the superintendence of Mr. A. E- 

Spring throughout the year. 

SECTION I.-GEOGRAPHICAL, DRAWING, AND COMPILATION. 
342. During the year, a few changes took place in the personnel of this 

section. Mr. A. J. 
Perso t~nt l .  Wilson, a young and 

hlr .  W. Stotesbury, Chiet Drafts-  
man.  

E;:;.:::::::: ~!~~:~!,[~f '4j~,f~~' ' f  
Europsan drnjtsmen.  

hlr. A. G. \Vyatt, Extra  Assistant 
Superintendent, 2nd grade.  

hlr. 'r. H. Rendell, Extra  Assistant 
Supcrintendent. 3rd grade. 

hlr .  J. A .  Barker, Extra  Assistant 
S~rperintendent, 4th grade, u p  to 5th 
October 189s. 

hlr .  R. C .  D. Ewinc, Extra  Assist- 
an t  Superintendent, 4th grade, Irom 
4th March. 

hlr. G. Campbell. Extra Assistant 
Superintendent, 5th g rade .  

\lr. J. Murphy, Extra  Assistant 
Superintendent, 5th grade,  from 1st 
June. 

hlr .  P. F. Prunty,  Extra  Assistant 
Superintendent, 5th grade, up t o  
1 ~ t h  June. 

hlr. S .  0. hladras, Sub-Assistant 
Superintendent,  stg grade, up  to zznd 
April. 

hlr. P. K. Vauzhan,  Sub-Assistant 
Superintendent, 2nd grade, up  to 
26th May.  

Mr.  A.  H. Peychers, Sub-Assistant promising draltsman, 
Superintendent, 2nd grade,  u p  t o  died of malarious 
3 ~ ~ r . 0 $ ~ b ~ :  Byrne, Sub-Assistant fever on the 2nd 
S u  erintendent, 3rd grade, UP t o  November I 898. 
I I t i  November. 

Mr. W. Green, Draftsman,  u p  to Mr. W* Green re- 
26th September. tired on pension on 

Mr.  A.  J. Musgrove, Draftsman. 
Mr. A. S .  Bateman, Draftsman. the 9th September 
hlr. A. J. Wilson, Draftsman, up t o  1899, after a service 

3rd November. of 37 years. H e  
Mr. C. L. Green, Draftsman. 
,, E. W. Stark, ,, was a 6rst class 
,, A. S.  Nelson, ,, draftsman, and had 
,, J. Kitchen. November 1898. 4th for years been em- 

Mr. E. B. West. Draftsman, from ployed on drawing 
27th September ,899. the sheets of the 

Atlas of India;  he 
Native Dvnftsrnen. excelled in the a r t  

Babu Purna Chandar  Sen. of hill shading by 
,. Sarat  Chandar  Chatarji. brushwork, and his 
,, Narendra Nath Mukarji. 
,, Subodh C h a n d a r  Sarkar .  loss will be very .. S a r a t  Chandar  Kumar  a n d  much felt in this 

28 others. section. Messrs. 
J. Kitchen and E. 

B. \Yest mere appointed to the two last posts of draftsmen, which fell vacant 
by the death of Mr. Wilson and the retirement of Mr. W. Green. 

343. The compilation, correction, and bringing up to date of the maps of 
the several frontier series was still carried on by this section, but during the year 
i t  was relieved of  all work appertaining to the N.-W. Frontier, this work having 
been transferred to the N.-W. Frontier Drawing Office. T h e  following sheets of 
;he North-Eastern Fronlier Series were taken in hand, brought up to date and 
published : I 5 S. E. (6th edition), 2 2  S.-W. (2nd edition) ; all on the 4-mile scale, 
and sheets 2 2  (6th edition) and 23 (2nd edition), on the 8-mile scale, were also 
similarly treated, the first being published and the latter is having the hill 
drawing now completed. Of the South-Eastern Frontier Series sheets, z S.-E. 
(5th edition), z S.-W. (2nd edition), 4 N.-W. (6th edition), 5 S.-W. (6th edition), 
6 N.-ifr. (7th edition) were also added to and published ; and sheets I N.-E. 
(7th edition), I S.-E. (5th edition), I N.-W. (5th edition), I S.-W. (4th edition), 
2 N.-E. (7th edition) were also taken in hand and are now ready for publication ; 
all these sheets are on the 4-mile scale, those on the 8-mile which also had addi- 
tions or corrections made thereto were, sheet 4 (2nd edition), sheets 5 and 6 
(2nd edition), 7 (2nd edition), and 8 (2nd edition). 

344. T h e  standard sheets or1 the I-inch scale, which were corrected and 
brought up to dateas  regards boundaries, railways, roads, etc., were of Assam, 4 
sheets ; Bengal, 6 sheets ; Central India and Rdjputdna, 16 shezts ; Central Pro- 
vinces, 10 sheets ; Hyderabad, I sheet ; N.-W.,Provinces I sheet ; Upper Burma, 
sheets Nos. 305, 307, 315, 331, 352, 353, 358, 360,361, 362, 306(2nd edition), 
704,350, 393. 393,402, and 458 were published during the year, and sheets Nos. 
a60 (and edition), 316, 400, 401, 403, 404, 405, 406, and 407 are now passing 
through the proof stage and will be p~rblished early next year. Sheets 313 and 
314 had their boundaries corrected and brought up to date. Standard sheets 
on other scales which were examined and passed through to press, were 4 sheets, 
on the  +-inch scale of Assam ; 4sheets of Central Indiaand Rdjputdna, on ,a-inch 
scale ; Punjab, 16 sheets on 2-inch scale, were completed and published and 6 
sheets on the 2-inch scale are now under publication. Sheets on the 4-inch 
scale which were dealt wi~h, added to and published, were Central Provinces, 



HEADSQUARTERS OFFICES, CALCUTTA. 77 

r sheet; Bombay, I sheet ;  Madras Forests, 54  sheets ;  N.-W. Provinces, 4 
sheets, and Burma Forests, 26 sheets. 

345. The  sheets of the Atlas of lndia formed a s  usual a large part of 
the of this section, a s  many a s  123 of them had additions of railways, 
roads, canals or corrections to boundaries made to them, 14 of them having been 
brush-shaded and sent for engraving. 

346. The  General maps which were dealt with during the year are the 32- 
mile map of India (3rd edition) published ; AfghbnistBn, 24-mile scale ; Route 
map of the Western HimPlayas, Icashmir, Punjab, and Northern India on the 
3a-mile scale, was brought up to da te ;  Railway map of lndia on 32-mile scale, 
Railway map of lndia on 48-mile scale, lndia on 80-mile scale, India on 96-mile 
scale, and India on I 28-mile scale were brought up to date and published. T h e  
Rai1n.a~ map of India on 32-mile scale, showing railway and steamer stations, 
mentioned in last year's report as  having been put in hand, was completed and 
would have been published, but for the numerousadditions made to it since i t  ivas 
in proof ; these are now in hand and the map \ \ f i l l  be published early next year, the 
new Military and Canal maps of India on 32-mile scale are  still under preparation. 

O f  the Provincial maps of India, mostly on the 16-mile scale, 41 were added 
to, corrected, and brought up to date, and those of the Boniboy Presidency, 
Madras Presidency, and Punjab had the hills brush-shaded and sent for en- 
graving. Of the Divisional maps 7 were brought up to date and 29 District 
maps on +-inch and +-inch scales were similarly dtal t  with, and 42 Adminis- 
trative Report maps, mostly on $-inch scale, were corrected to date, that of 
Kohrit had the hills brush-shaded and sent for engraving. 

Of the cantonment and city plans, 1 2  of them had corrections and additions 
made to them. T h e  revision of the sheets of the Town of Calcutta, on the  scale 
of I inch=so feet, was sanctioned by the Bengal Go\.ernment, and during the year 
18 sheets were revised and the new work tested by a Provincial OFFicer, g sheets 
were sent to press to have the zinc plates corrected and 2 sheets were published 
a s  2nd editions. Of the index maps required to  illustrate this ,report, 1 2  \verb 
prepared and 1 5  others \Irere brought up to date. Besides this, 14 triangulation 
charts were examined and passed, 5 of them being published. As usual a large 
number of maps were prepared for other departmerits, 46 sheets were taken In 
hand, of these 6 being required by the Military Department for manceuvres ; the 
postal map of Bengal being drawn on 4-mile scale for reduction to 8-mile scale, 
the postal map of Bihar also on the same scale : the Rlilitary Route map on 
8-mile scale is also well advanced : g maps to illustrate R4r. G. A. Grierson's 
Linguistic Survey and one map for Mr. Forest's mork 011 the Indian Mutiny. 

347. T h e  colouring of I ,986 maps as  office copies ancl for other Departments 
was also accomplished. A large amount of professional data mas extracted and 
supplied to various officers. During the year, all the clerical \\fork in connection 
with the correspondence of this section, such as  docketing, registering, rrcording, 
and copying was transferred from the correspondence section, Surveyor-General's 
Office, to this section, and this has been a very heavy job a s  3,176 letters were 
received, replied to, and recorded during the past year. 

348. T h e  work of this section consists in examining and preparing for 
Perso~~rlel. photo-zincography, the fair maps received 

M;. E P. S. Hill, Head Draftsman. from the field parties of the Revenue 
Edro A S S ~ ~ I I I  n ~ d  s u b .  Assislnnt Branch; in bringing up to date and repub- 

~spcr:rrh?ndc,ils u,r drrly. lishing the old maps; in the preparation of 
hlr. J. hlorphy.  Extra Assistant Superin- the index maps for field parties, and for the tendent, g ~ h  qrade, l ro~n  14th  September 1899. 
Mr.  p. T;. pn)~,ty, Extra Assislant S u p e r ~ n -  Genera' ; in cOlOuring maps on 

tendent, 6th grade, up to 3rd April 1 8 ~ 9 .  various scales, in tracing maps, furnishing 
hlr. S. 0. Madras, Sub.A+tant Superin- and supply ing  data to G~~~~~~~~~ tendent, 1st grade, from 24th April 1899. 
hlr. p. I<. Vaughan, Sub-Assistant Superin- officials and others. The  examination of 

tendenl, 2nd grade. the field books, and azimuth computations, 
A'atisc Draflsmen. etc., on which t,he several R ~ v e n u e  Surveys 

Munshi Abdul Aziz. 
,, Abdur Rnzak. are based, i j  also done in this section. 

Babu Tincowri Sen. 349. of the maps of district Peshbwar 
,, Bacharam Hanarji. 
,, Ram Cliandnr Sen. (Punjab) reported on last year, in para- 
,, Harendra KrishnaGupts and lgotllers graph 373, the  drawing of five sheets On 

s u b - S U V V ~ ~ O V S ,  ttc., on duty. scale I -inch=] mile for reproduction to 
Babu Rhidoy Chandar Das. full scale was finished ; two of them are 
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passing through press, the remaining three will be sent to press shortly. T h e  
compilation of sheets Nos. 108 and 134 .which complete the district is in progress. 

The maps of district Dera GhAzi Khan (Punjab), in twenty sheets, werc 
corrected from tracings supplied by the Settlement Officer. Similar corrections 
were carried out in the districts of Bhanddra, Betlil, and Nimir (Central Prov- 
inces) from 16-inch tracings supplied by the Settlement Department. 

350. Eighteen large scale plans of cities and cantonments on various scales 
were corrected, and additions made thereto, from information supplied by thf? 
Executive Engineer and Military authorities. T h e  Bareilly Cantonment plan on 
the I 2-inch scale is in 2 I sheets and that of Murree on the lo-inch scale con- 
tains 6 sheets. The  19 sheets of the map of Moulmein Town on the scale o f  
I inch= jo feet, referred to  in paragraph 379 of last year's report, were published 
during the year under report. O f  the Rangoon Town maps, 191 sheets on the 
scale of I inch=so feet, were published during the year, and 154 originals on 
the scale of I inch= loo feet were sent to press for re-production. 

351. Standard Sheets Nos. 1 5  and 2 2 1  of the North-Western Provinces and 
Oudh were published during the year;  a8 sheets of districts Meerut, Moradabad, 
Sahiranpur, Muzaffarnagar, Aligarh, Agra, Muttra, Ghlzipur, Benares, 
MirzSpur, Basti and Gorakhpur were sent to press. T h e  compilation of stand- 
ard sheet No. 27 containing the parts of the districts of Sahiranpur, Garhwll, 
Dehra Dlin, and Bijnor is in progress. Of the Standard Sheets of Bengal 8 are 
in press after being corrected up to date, and sheet No. 389 has been compiled 
from the old main circuit maps. For the Bombay Presidency 4 standard sheets 
have been published during the year and 9 are in press, 6 standard maps of 
Lower Burma and 5 of Upper Burma are in press. In addition to the above 
3 6  Pargnna maps (Bengal) of districts Birbhum, Champbran, Cuttack, Dacca, 
Monghyr, Mymensingh, Nadia, Cooch Behar, Rijshihi,  and Tippera had correc- 
tions to roads, boundaries, etc., carried out. 

351. A large amount of mapping has, a s  usual, been done for other depart- 
ments. The  special map of Narhan Estate referred to in paragraph 381 of last 
year's Report was published. A map of the Civil Station of Basti 
(Nu-CV P. & Oudh) on the scale of 8 inches= I rnile for the Commissioner, 
Gorakhpur division, was compiled and published. A military map of Calcutta 
and ro miles of surrounding country on the scale of I inch= I mile was com- 
piled and published for the Commanding Officer a t  Fort William. A similar 
map in 2 sections on the  2 inches=[ mile scale for the same oificer is in press, 
T h e  map of Calcutta city with suburbs (in 2 sections) on scale6 i n c h e s = ~  mile, 
referred to in paragraph 379 of last year's Report, is passing through press. 

353. A large number of original fair sheets together with computation 
volumes received from field parties were cursorily examined and reported on. 
T h e  traverse computations of districts Magwe (Burma) and Sylhet (Assam) 
extending over three seasons each were thoroughly examined during the year. 
Traverse data, calculation of areas, and such like information has, as  usual, been 
prepared in this office and supplied to field parties and district officials. Of 
traverse data 2,324 pages were copied and supplied. The  spherical values of cer- 
tain pillars along the Nepd boundary were computed. The area was calculated 
by talukas of the Nizam's Dominions and sheet No. 201 Bombay. The pargana 
areas of sheets 307 and 347 of the Central India Agency were computed. The  
district areas of 24-Parganas and Rdnchi (Bengal), and GurdAspur, Jhelum and 
Rlwalpindi (Punjab), the Siimbhar Lake in Rijputdna, and of the Uunaili R a j  
estates in sheets Nos. I ,  3, 4, 8, 9, lo, I I ,  and 17, district Bhlgalpur, werealso 
computed. The  revised areas of districts Cuttack, Puri, and Balasore were 
supplied to  the Settlement Officer. T h e  computation and plotting of 4 traverse 
circuits and I I sub-circuits in connection with the map of Calcutta and l o  miles 
of surrounding country on the scale of 2 inches= I rnile was prepared. The 
traverses for a group of 13 villages were plotted for the Collector of Pabna. 
The  traverse stations of one line of villages transferred from district Midnapore 
to  district Hooghly were plotted. A statement detailing the areas by Imperial 
Traverse Surveys, Cadastr;~l Surveys by local Agency, and by Forest Surveys 
in the Central Provinces was prepared. 

Eighty-two tracings of sheets and twenty-one tracings of village plans were 
also made and supplied to district and other officers. Forty-six maps on 
various scales were coloured for office use. Twenty-two thousand four hundred 
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and sixty-five maps coloured in Map Record and Issue Office for stock were 
in this section. 

Since April 1899 the entire correspontlence has been carried on in this 
section. The  total number of letters dealt with being 1,269. 

Applications lor manuscript copies of maps were also dealt with in this 
section. During the year 716 applications were received and disposed of. The 
correspondence in connection \vith this portion of the office reached 988 letters. 
Rupees 1,076-5-0 was received and deposited in the accounts section a s  Govern- 
ment Fees. 

SECTION 111.-CADASTRAL. 

354. This section is employed in preparing the original maps of all cadas- 
Personnel. tral surveys for . photo-zincography and 

Mr. \V, H. D. Ewing, Sub-Assistant Superin- z i n c o g r a ~ h ~ '  The maps be examined 
tendent, 1st grade. are, on receipt of the . . .  originals, submitted 

Per~~lnrte,rt ~slnblishmtr!t. to  a cursory examinat~on in order to see 

6 Draltsmen. I Writer. that theshee t s  are in every respect fit for 
reproduction. 

Tempovary Establishm~nt. 355. In the North-Western Provinces 
6 Tracers. 3 Moharrirs, the returns for the previous year showed 

633 Sheets of district GarhwPl remaining to be published, and during the year 
these have been published. 

In Burma the returns for the previous year showed 1,908 sheets remaining 
to be published, and during the past I a months 4,217 sheets of dis~rict I<atha, 
Magwe, Meiktila, Meiktila Town, Sagaing, and Sh\rebo of Upper Burnla and 
Pegu of Ltwer Burma were received from Parties ; out of these 3,431 sheets of 
the salne have been published, leaving a balance of 2,694 sheets remaining to 
be printed ; of these 700 sheets have been prepared for publication ; 5 sheets of 
district ThatBn have been reprinted. 

In Bengal 2S9 sheets of district Gaya, Tikari Ward's Estate, have been pub- 
lished by the sanction of the Board of Revenue, Lower Provinces ; the remaining 
41 r sheets will,be printed during the coming season; of these 50 sheets have 
already been prepared for publication. 

In Assam the returns for the previous year showed 64 sheets remaining to be 
published, and during the past I 2 months 685 original sheets of district Cachar 
were received ; out of these 256 sheets have been published during the year, 
leaving a balance of 493 sheets.  remaining to be printed; of these loo sheets 
have been prepared for publ~ca t~on  ; 23 shets of district Darrang and I sheet 
of district Lakhimpur have been re-published and I sheet of Index to the villages 
of district Jaintia, Sylhet, has been published. Those remaining incomplete, are 
districts IZQmrlip (8 sheets), SibsPgar (8 sheets), and Sylhet (45 sheets) : these 
are mostly blocks and waste lands and under existing orders are not to be printed. 

356. T h e  total number ot maps passed for publication during the year was 
4,626, of which 4,609 were actualy printed, 3,528 having been photo-zincographed 
and 1,081 zincographed. At the close of the year there were remaining to I)e 
published 3,659 sheets against 2,666 sheets in last year, showing an increase of 
293 sheets. 

357. The services of 3 moharrivs yere engaged during the 12  months 
under report in badar corrections of dlstrlct Tlppera, 468 original sheets have 
been corrected in the Central and Southern divisions of districts Tippera and 
NoPkhQli, and 106 original sheets of the chur lands of district NoPkhali. In 
addition to the above Field Area Statements have been corrected, and a good 
deal of miscellaneous work for Collectors, Settlement Officers, and others has 
been done. 

SECTION 1V.-BKNCAL PROVINCIAL. 
358, The  cadastral maps dealt with during the year were those of  Bihar, 

P~I~SOIIIIP;. Orissa, and Chittagong. 
Mr. A. 8 .  Smart .  Sub-Assistant Superin- For Bihar, 1,062 cadastral maps, which 

tendent, 1st  grade. 
F ' e r ~ ~ r a ~ t ~ ~ n i  Esloblislrment. were received during previous years, were 

6 Drallsrnen. reduced by panlagraph to the scale of 
Ternpovavy Eslabl;sirtr~rnt. 2 inches= I mile for the completion of  the 

6 Computers, Writers. etc. Standard sheets. There were received 
5 Draltsrnen. during the year 4,778 maps, of which 1,B95 
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mere reduced by pantagraph, leaving a balance of 2,883 to be dealt with during 
the current year. 

359. T h e  reduction of 2,144 cadastral maps of Chittagong, received during 
previous years, to the scale of 2 inches = I mile, was completed during the year 
under report. 

360, T h e  publication of the Orissa standard maps has been considerably 
drlayed, owing to numerous unsettled boundary disputes and the non-return of 
the proof sheets from the Settlement authorities. T h e  outlining of 6 sheets was 
con~pleted during the year under report. 

For Bihar, 24 sheets were outlined and completed. T h e  interior details 
of 32 sheets were finally examlned and forwarded to the Photographic OkFice 
for reduction to the scale of 1 inch = I mile. The outlining and completing of 
32 has yet to be dealt with. 

The  publication of 60 sheets of  Chittagong was taken in hand during the 
year under report, all of  mhich have been projected and plotted and the out- 
lining of 16 sheets completed. 

Of the special publication of 26 Standard sheets of Orissa on the scale of 
2 inches = I mile, called for by the Government of Bengal, g sheets were 
published during the year under report.* 

ENGRAVING OFFICE. 

3G1. Mr. A. E. Spring held charge of this Office throughout the year. 
Mr. Fulford, the Head Engraver, who was 

Perro~rnel. on an extension of service, died on the 24th 
hlr. A. E. Spring, Assislafit S u ~ e j o r -  

General, i n  charge. November I 898, having held the appointment 
Mr. j. Fulford, Head Engraver, died& for seven and a half years. Mr. Fulford was 

November 1698. 
hlr, S. M, coard, Head  Engraver,from a and he  a share in 

25th November 1398. starting the art of engraving in this country ; 
Mr. A. R. Coard, Assistant Head Engram his death is much to be regretted a s  he 

ver, from z j t h  November 1898. 
Alr. A. \v. N. James, Illgraver. would have retired in a few months, he hav- 
,, E. Earle, ing completed 26 years' service. Mr. S. M. 
., F. R. C. Scallan, ,, 
,, E. C. V. Ollenbach, ,. Coard has succeeded him as Head Engraver, 
,. L. H. hlusgrove, ,, and Mr. A, R. Coard appointed Assistant 
,, A. T. \'ieux, Head Engraver under the scheme of 1895. ,, A. E. W. Cann. ,, ,, H. H. Green. n 362. T h e  outturn of work for the year 
,. R .  Rodscr, has been most satisfactory, the outline and 

jo Native Engravers 
I Apprentice writing both being in excess of last year, the 

hills only being slightly less. 
cotper-platt Printing Section. 363. During the year, eight quarter atlas 

Mr. \V T. Collins. Col)per-plate Printer. 
,, A , ' ~ ,  pill,.., ~~~i~~~~~ ~ ~ ~ ~ ~ ~ . ~ l ~ t ~  sheets have been completed and published, 

Printer and store-keeper. 13 district maps for administration reports, 
4 Native Copper-plat~ Printers and 3 ~ l a t e s  for the longitude volume, three tint 

12 pressmen. plates, and one plate of scales have been 
completed. 

364. Sixty-three unpublished quarter sheets in various stages of progress 
have had new material added to them ; 50 published quarter sheets and 1 5  full 
sheets have been in hand for corrections and additions, bringing them up to date 
for printing and 29 new plates have been projected or had the borders engraved. 
In all 306 sheets have been in hand. 

365. A new map ol India on the 64-mile scale in four sheets has been 
projected and dry prints supplied to the Drawing Office for the latest material. 
I t  is intended that this map should replace the one now available, a s  i t  is becorn- 
ing much worn and i s  beyond being brought up to date in recent surveys and 

Mr. Stotesbury and Mr. Hi l l ,  in their posts as Chief and Head Draftsmen, respeclively, supervised 
their establishments very efficiently. Messrs. Wyatt, Smart, and Ewing hnvealso donc well as heads 01 the 
Examining. Rengal Drawing, and Cadartral Sections. hlr. Madras has also done good work. TIE 
huropean draf~smen have been well reported on, especially, hlr, hlusgrove. Of the Natrve Establishment 
Babus t'nrna Chandar Sen, %rat Chandar Chatarji, Narendra Nath hlukarji, Sl~bodh Chandar Sarkar, 
Bepin Behari Chose are espec~ally commended and hlunshi Abdul Azir, Abdur Razaq. Babus 'Tincowri 
Sen, Bacharam Banarji, Ram Chandar Sen, Harendra Krishna tiupte, and Rash Brhari Sen, amongst 
others, have rendered good servrce. 
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spelling, the four sheets of this map are in hand, being brought up to date in 
railways only. The hill-etching on the 128-mile map of India has madegood pro- 
gress. India 80-mile and 96-mile rnaps have had all the additional railn,ays cut, 
to bring them up to date, and the 256-mile map has been put in hand for hills. 

a 366. Of the 16-mile provincial maps, Bengal in 2 sheets, has had t a o  
portions of new material added, the outline of which is completed and the writing 
well advanced, the map of the Bombay Presidency has had some new material 
added. Central India, Central Provinces, Gujarit, Madras, and RijputAna have 
all been in hand for corrections and additions. T h e  four sheets of Punjab and 
Kashmir without hills have been in hand and heavy additions are belng carried 
out on sheets I and 3, the hills have been completed on the four hill sheets, but 
as  the new material now being engraved on the duplicate sheets will have to be 
cu t  on the hill sheets, the publication of this map on copper must be held over; 
the map of the Punjab on the 32-mile scale is in progress with heavy corrections. 
Fifteen district maps for adn~inistration reports (besides those mentioned as 
published), 6 Index maps, 5 charts, 4 imprint, and note plates have been added to. 
Fifty-three plates have had titles and foot-notes cut on them for the Photo-Litho. 
Office. 

367. T h e  process of cutting out the corrections from the  face of the plate, 
and filling the holes by electro-deposited copper, has been carried out on I Z  
plates, and has apparently been most successful ; it is hoped by t h ~ s  process not 
only to save the copper-plate from being beaten out of shape, but that the plates 
will be brought up to date more effectively than by the process of beating out 
the corrections, a s  only a limited number could be carried out by the  old 
process. 

368. T h e  Copper-plate Printing Section pulled 18,624 impressions : although 
this number is less than last year, the impressions were taken from larger plates, 
and thus more time was occupied in pulling them: the section was kept hard a t  
worl the whole year and is unable to cope with the demand for copies of engraved 
maps which is becoming very great. T h e  Steel-facing Section has dealt w ~ t h  
236 plates.* 

* The Head Engraver. Mr .  S M Coard, has iven g W t  satislaclion in the discharge nl h ~ s  dut~ea. 
Both the European and Native Engravers, and the &pper-plae Printer have glven entlre sat~slactlon 
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T H E  P H O T O G R A P H I C  AND LITHOGRAPHIC O F F I C E .  

369. T h e  charge of this Office was held by Mr. T. A. Pope throughout 
Personnel. the year, except for three ' 

Mr. T. A. Pope, Assistant Surveyor-General, in charge, up  to 17th 
June 1899 a n d  from I j th  Septembsr  1 ~ 9 9 .  months from the middle of 

Major J. M. Fleming, S.C., Officiating Ass~s tan t  Surveyor-General, 
in charge, from 18th June to 14th September 1899. June, when he proceeded 

FIRST DIVISION.  1 T H I R D  DIVISION.  on privilege leave to Eng- 

h l r .  R. F ~ e a r t y .  Head  Assist- 
ant, Litho. Branch. 

Mr. H. Maward, Head  Assist- 
ant. Photo. Branch. 

Mr. A. W. Turner, Photo-En- 

Munshi Moharned Yasin, Sub. land, during which period Assistant. 
Munshi Abdul  Hakim, Sub-As- 

sistant. 
Mt.nshi ~ b d u l  Rahrnan, Sub-As- t h e  charge was held by 

Mr. E. A. LeFranc, Assistant. 

graver. 
Sergeant  F. R. Vandyke, R.E., 

Foreman I.itho. Printer, up  to 
9th February 1899. 

SECOND DIVISION.  

,, R. George, 

,, D. Deas, 

s~s tan t .  
Munslii Hyder  Ali, Sub-Assist- Major J. M.  Fleming, S. C. 

ant. 
Habu Dino Na th  Dass, Sub- 

Assistant Sergeant F. R. Van- 
M u ~ ~ s l i i  Azeezoor Rahman.  Sub- 

., L. Lagnier, m 

,, T .  Lloyd, 

,, J. B. MacKenzie, ,, 

,, E. DePyvah,  

,, C. J. hleade, 

,, S. U. Ravenscrolt, ,, 

P. Michael, 

,, A. J. J .  Rodrigues, ,, 

Babu  Ambica Churn 
Mukerjee, 

Mr .  C. Andrews, 

,, F. N .  Murphy, ,, 

Munshi Abdul  &lujeed, ,, 

Mr. N. J. Gonsalveg, ,, 
,, J. Vieur, 

a n d  4 apprentices. 

' Assistant. 
Babu Srenibas Pattra. Sub-AS-  dyke, R.E., Foreman 

sistant. 
Bdbu Bhootnath Nath,  Sub-As-  

sislant. Litho. Printer, proceeded 
R4unshi Enayetullah, Sub-Assist- 

ant. 
Babu Ambica Churn Bhatta-  On to  England 

charji, Sub.Assistant. 
t labu Gossain Dans Nath. Sub-  for One year i n  February 

Assistant, and  45 Sub-Assistants. 

I FOURTH DIVISION. 1899, and during his ab- 

1 49  Press-Assistants. 

Correspondence. Store#, and 
Accounts Section. 

Babu Kanny Lall Sen. Store- 
keeper. 

Mr. A. B Carville. Head  Clerk.  
Babu Khetter Rlohan Dass.  

Clerk. 
Babu Gopal Chundra Mukerji, 

Clerk. 
Babu Surja  Kumar  Banerji,Clerk. 
,, Rajani Kan ta  Chatterji, ., 
,. Ganoda Prosad Pal, ,, 

and 6 clerks. 

~ N P E R I O R  ESTABLISHMENT. 
I Fireman. 
9 Machine men. 

150 Spongemen, grainers ,  press- 
I men, etc. 

sence Mr. D. Deas, Assist. 

ant,  2nd Division, 

officiated for him. 

370. An abstract of the 

work performed during the 

year in each section of 

the Office is given in the 

following statement :- 

General Abstract of Work done during /he  year 1898-99. 
- - - 
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T h e  s ta tement  shows that there  has  been a large increase in t h e  outturn 
of work of  all kinds during the  year under report, and t h a t  this increase is chiefly 
under the  head of work done for other departments. T h e  number of original 

received for reproduction was 6,875, or  509 in excess  of t h e  number 
recrived last year. T h e  printed outturn of maps, plans, etc., yielded by t h e  
machines and presses amounted to the  large total of 965,453 copies, or 269,451 
more than the outturn of last  year. T h e  departmental  work done is somewhat 
less in quantity, except a s  regards copies of cadastral  maps,  of which the  number 
rose from 94,328 copies printed last year t o  136,630. Th i s  is  due  t o  the fact 
that  t he  cadastral  sheets  dealt  with principally comprised those  of Burma and 
Assam, of which a much larger number is required than of the North-Western  
Provinces sheets,  which formed the  bulk of last year's cadastral  outturn. T h e  
work done for other departments shows an  enormous increase, and i f  it continues 
to increase, it will be a difficult problem to  know how to deal with it in the  future. 
Of the  to ta l  oulturn of 965,453 copies printed, 693,729 were copies of maps,  plans, 
etc., received from other depart.ments, or nearly three-fourths, T h e  proportion 
of  work done in colours remains about the  same, but t he  number o i  copies 
printed of each subject sti!l averages smaller than was formerly the  case, where 
extra.departmenta1 work IS concerned. T h e  outturn or type-printing, which 
depends principally upon the  demands of the Survey Department for profes- 
sional and other forms, is  about the  same  a s  last  year, though the  worlc actually 
done,  a s  represented by the number of pages se t  up  and of pulls made,  is larger. 
T h e  Hrliogravure Section also shows a satisfactory increase of work, both in 
photogravure and half-tone block work. T h e  number of prints from photo-etched 
plates rose from 71,280 Idst year to 86,514 during the  year under report, n1hicl.r 
is about a s  large an  outturn a s  can be obtained from the  plinting power avail- 
able. T h e  total value of  the  work in all sec t ions  was R2,17,622, or l 2 ~ 4 , 6 ~ 5  
more than last  year. 

371. Of the departmental  publications of t he  year, t he  following may be 
specially referred to :- 

~ h i  third edition of the  map of India, on the  32-mile scale, in six sheets,  
which had been held over for some years on account of frontier boundaries, \\la3 
finally in December 1898. As mentioned in paragraph 402 of  last 

report, a considerable amount of work had t o  be done after the  receipt 
of final press order before the  map could be printed, Re- t ransfers  had to  be 
made from each of the  six stones to zinc plates, and some of these required a 
great  deal of touching up owing to the  large number of corrections which had 
previously been made on the  stones. Three  hundred copies were printed off. T\\Q 
skeleton maps o f  India, on the 32 and 48-mile scales,  in six sheets and two 
sheets, respectively, were also published during the  year. A map of Upper Burma, 
on the 64-mile scale, was photo-zincograplied, and also a rail\vay m a p  of India 
on the  @mile scale, corrected up t o  gist Marc11 1899. A new railway map  of  
India shewing stations, on the 31-mile scale, in six sheets, was phcto-zinto.  
graphed but not printed off. 

Of provincial maps ,  the  map of  Burrna and adjacent countries, on  t h e  32- 
mile scale, with hills in brown, mas photo-zincographed, and zoo copies \\:ere printed 
off. Maps of the  Bombay and Madras  Presidencies, and of the Nizamjs 
Dominions, including the Assigned Districts of Berar, were lithographed, and zco 
copies of each printed. 

T h e  following district maps  were printed off :-Monghyr (sheet No. 8)  nnll 
24-Parganas (sheets NOS. 3, 4, and 5) on the  I-inch scale, photo-zincograpIled ; 
and Chittagong (in two sheets),  Darbhanga, Darrang, Diniijpur, Hissar, Jhe!llm, 
Cooch Behar S ta t e ,  Malda, Monghyr,  Riwalpindi,  and' Singhbhum ; all on the 
,+-mile scale, lithographed. 

Two  hundred and ninety standard sheets  of t h e  Topographical and Revpnuc  
Surveys, on the 4-inch, z.inch, I-inch, -$.inch, and f - inch  scales, \yere taIten 
in hand either for re-printing or a s  new publications. Eighty plates were printed 
off,  including 28 sheets,  on the I-inch scale, comprising three of Bombay, elevt . l l  
of Upper Burma, seven of  Central India and RBjputAna, five of the  Central Prov- 
inces, and two of  the  North-Western Provinces and Oudh. Two sheets  of  t i l e  
Punjab Survey, on the  2-inch scale, and zo sheets o f  the Lower Burma survey 
and twelve of the  North-Western Provinces and Oudh, on the .+-inch scald, 
were prinled off. Of the  trans-Irontier surveys, twelve sheets of the  North-blest  
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trans-frontier survey, on the 4 inch scale, four sheets o f  the South-East frontier 
survey, and two sheets of the North-East frontier survey, all on the inch scale 
were also printed OH. 

The  city and cantonment maps dealt with during the year comprised maps 
of the city and cantonment of Dacca, on the 12.i11ch scale ; cantonment and 
?,-,virons of Jullundur, on the 6-inch scale, plan of JI:Abua and environs, on the 
6-inch scale; plans showing the old entrenchment and the new position a t  
Luclino\\s, and the entrenched position of the British garrison at  Lucknow, on 
the scale of I inch=qoo feet ; and a plan of Riwalpindi cantonment, on the 
6-inch scale, all photo-zincographed. 

The folloc.ing technical charts nrere photo-zincographed:-Triangulation 
"hnrt of  the IChAsi Hills, chart to illustrate a report on the Assam triangula- 
tion, and a chart of the triangulation in the Northern Shan States. 

Among miscellaneous departmental publications may be mentioned three 
maps pertaining to the Burma-China Boundary Commission, on the $-inch and 
*-inch scales, and a map to accompany the report of the Commission, on the 
t-inch scale, all photo-zincographed. A map of the Eastern NAgP Hills and 
hlanipur, with the adjoining portion of Burma, on the )-inch scale, and a map 

to the Northern Party, Burma-China Boundary Commission, on the 
+-inch scale, were photo-zincographed and proofs supplied. A large number of 
sheets of the various forest surveys were a s  usual photo-zincogra~hed and 
printed off. 

37% The  number of extra-departmental subjects, received and put in hand 
during the year, amounted to 1,521, as  against 1,109 last year, and the number 
of copies printed was 693,729, against 445,329. Much of this work was of a 
very urgent nature, and it has been found impossible to comply with the increas- 
ing demands for work received from other departments during the past year, 
without unduly delaying the reproduct~on of important departmental maps. 
The  strain falls chiefly upon the compositors employed in setting up type-trans- 
fers of headings and foot-notes, and upon the zinc-correctors. T h e  Office has 
for some years past been weak in these two sections, and it is now certain either 
that the establishment must be strengthened in these respects, or that a certain 
proportion of the extra-departmental work sent in must be declined. T o  enable 
the Office to comply with all demands upon it without accumulating arrears, a t  
least seven new posts should be added to the lower grades of the Third Division, 
to be held by three compositors and four zinc-correctors ; and the Head Zinc 
Printer should be given two more presses for trznsferring and proving, with the 
required estra printers, zinc grainers, and pressmen. 

T h e  largest and most important piece of extra-departmental work taken up 
during the,year was the railway and canal map of India, in six sheets, on the 32- 
mile scale, which was undertaken at  the instance of the Gov~rnment  of India, 
Public Works Department. I t  is intended that this map shall supersede the old 
32-mile rail\vay map. Considerable progress was made with it, but owing to 
several changes introduced in the manner of delineating the canals and irrigated 
areas, it will take some time to complete. It is hoped that the map will be pub- 
lished during the ensuing year. A map of India, showing railways sanctioned 
during the administration of the several Viceroys, from I 845 to I 895, was litho- 
graphed in four colours, and 1 ,750 copies supplied. 

For the Government of India, Home Department, a map of India on the 132- 
mile scale, showing British Provinces and native states, was photo-zincographed, 
and 450 copies printed ; also four maps illustrating the qu~nquennlal review on 
education. 

For the Government of India, Revenue and Agricultural Department, a map 
of E<~stern Turkestan, to illustrate a report on Central Asian antiquities by Dr. 
Hmrnle, C.I.E. ,  wasllithographed and 50 copies printed ; this map \tras afterwards 
re-printed lor the Journal of the Asiatic Soc'iety of Bengal. Four plans of the Parir 
Exhibition.of 1890 were photo-zincographed, and 13,000 copies of each printed off. 

For the Government of Bengal, Public LVorks Department, a map ot Bengal 
showing railways, canals, and canalized rivers, was lithographed in colours, and 
7 jo copies printed. 

For the Qusrter-Master General in India, a military map of India, in six 
sheets, on the 32-mile scale, was lithographed in colours and proofs sopplied. 
T h e  proofs have been returned with many additions which are now bcing carried 
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out. For various military authorities, maps of the  country, ro  miles round 
RPwnlpindi, Karichi, Calcutta, Peshiwar, Delhi, Attock, and ~ h e l u m ,  were pre- 
pared and printed off, and also maps for manczuvre purposes ot Goona, Attock, 
and Allahabad. For the Adjutant General, Bengal Command, a military map 
of the Bengal Command was photo-zincographed and qoo copies supplied. Also 
29 sketches pertalntng to a staff ride between Meerut and Delhi, and 1 2  similar 
sketches of a staff r ~ d e  between Lucknow and Cawnpore, lithographed in colours, 
and loo  copies of each printed. 

For the Secretary to the Plague Commission, Bombay, a number of charts 
pertaining to plague inoculation were lithographed, and 7,830 copies supplied ; 
also various maps and diagrams for the same purpose, either lithographed or 
photo-zincographed, or which copies were printed to the  number of 30,150. 

T h e  sheets of the Rangoon town survey were proceeded with during the 
year, and I 73 sheets were transferred to zlnc and proofs supplied. 

For the Meteorologtcal Department a very large amount of work was done 
a s  usual ; I . 1 5  maps . and &arts were either re-produced or re-printed, and 2 0 5 ~ 7  I 
copies supplted. 

373. In the Heliogravure Section the principal items of work comprised 19 
plates of ancient manuscripts, coins, etc., :o illustrate Dr. Hernle 's  work on 
Central Asian Antiquities, and 850 copies of each were printed. Many of the 
originals were much discoloured by age, and were particularly difficult subjects 
for photographic re-production. Twenty-seven plates were photo-etched, to 
illustrate Mr. E. W.  Smith's archaeological report on the Moghul colour decora- 
tion of Agra, from which 650 copies of each were printed. For the Technical 
Art Series 12 plates were photo-etched, and 1 ,000 copies of each printed. In 
consultation with the Superintendent of the Calcutta School of Art, it was 
decided that specimens of metal work should form the principal subjects in this 
year's series, instead of confining it 10 architectural subjects, a s  in the past, and 
it is proposed that next year's series shall be wholly devoted to metal work 
designs. Seventy-eight Enamelline hdf-tone blocks were prepared, from which 
12,100 copies were printed in the Type Section. These include 29 blocks to  
illustrate the Gazetteer of Upper Burma, by Mr. J. G. Scott,  C.I .E. ,  and 1 7  to 
illustrate a report on the Peryar project. T h e  process of electro-deposition for  
correcting hand-engraved copper-plates, described in last year's report, was 
used with success throughout the year, and ten plates were dealt with in this 
way. T h e  total outturn of the section is much larger than in any previous year. 

374. T h e  scheme for the reorganization of the office, which provides for the 
atnalgamat~on of the establishment with that of the technical sections of the 
Trigonornetrical Branch Office a t  Dehra Dlin, and for the abolition of most o f  
the posts on progressive salaries, was sanctioned by the Secretary of State  
during the year, and came in force on the 1st December 1898. S o  far the ex- 
perience of its working shows it to be completely successful.* 

MAP R E C O R D  AND ISSUE OFFICE.  

375. T h e  chargeof this office was held a t  various times during the year, a s  
Personnel. shown in the personnel, 

Mr. A. E. Spring. Deputy Superintendent, 1st grade, in charge by M ~ .  A. from 1st October 1898 to 6th July 1899, from 30th August 1899 to E. Spring, 
12th September 1899, and from 28th September 1899 to 30th Soptem- Deputy Superintendent. . - - -  - 
ber 1 8 ~ ~ .  

Mr. E. Litchfield, Deputy Superintendent, 2nd grade, from 7th July 
1st' Major J. RI: 

1899 to 29th ~ u g u s t  1899. Fleming, Superintendent, 
Major J .  M. Fleming, Superintendent,zndgrade,from 13th Septem- 2nd grade, and Mr. 

ber 1890 to 27th beptember 1899. 
Mr. F. A. I>'Rorario, Head Clerk. E. Litchfield, Deputy 
,, H. H. Vnllis, Map-Curator, and 16 other clerks. Superintentent, 2nd grade. 

hlr. Pope reports that Mr. H. Fogarty, Head Assistant. Litho. Branch, has cont~nued to per. 
form his duties umith zeal and inlellicence, and that Mr. H. Ma\vard. Head Assistant, Photo. brar&, 
has worked satisfactorily. Mr .  A. W. Turner. Photo-engraver, hascarried on the work of the Heliogra- 
rnre Section with his usual ability. Sergeant F .  R. Vandyke, R.E., Foreman Litho. Printer, was on 
leave during the grcater part 01 the year, but while present cont~nued to perform his duties efficiently. 

I n  the second Division. Mr. E. A. I.cFranc, Head Z~nc  Printer, has worked most assiduouely ; and 
Messrs. George, Lagnier, Macl<e~izle, Mcade. hlichael. Andrews, Murphy. Gonsalves, and Vieux, in the 
Photographic Sections, and hlessrs. DePgvah, Ravenscroft. Icodrigues, Babu A. C. Mookrrjce, atld hllln. 
shi A. Mujid, i n  the Litliograpliic Iiranch, all deserve commendation for good work. The apprenlices, 
Messrs. DeSilva, Francis, CVilsun, and .Aratonn, have made good progress. 

The f~~l lowing members ol tbe 'Tll~rd I ) i v~s~on  may b r  specinlly mentioned : hlohamad Yasin, ~ b .  
dul Hakim, Hgder Ali, Dino Nath Uass, R ~ ~ ~ \ a [ t l l l a h .  Goss:~in I.)ass dath. Golam Jelaney, Abdul Wa. 
d d ,  Abdul All, Abdul Aziz. Aklioy l ium:~r  Nath, and Ashu~osh llass. 

0 1  the clerical s~RR, B ~ b u  K. L. Sell, Head Clcrk and Accountant, has perlormcd his doties efficiently, 
and Babus I<. A I .  Dass, G. C. Rlcokerjee, S. I<. Uanerjee, R. I<. Chatterjee, N. N. Muk~r jce ,  p n j  .?I. I\'. 
Birwas have all worked well. 
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3 7 6  T h e n u m b e r  and value of maps  i s w e d  during the year a r e  a s  follows:- 
- - - - - - -- - - - - - - - 

MAPS ISSUED. hun~ber. ( Value. 
-- --. 

Applications received for maps . . , . . . .  Letters issued in reply . . .  Cash and credit map sale bills 
Invoices and receipts issued for published nlapa 

Ditto ditto cadastral do. 
Packets, pa r~ r l s ,  and local despatches . , 

Ditto received . . . . .  
Packages despatched I J ~  rail and steamer . 

Ditto received ditto . . .  hlaps coloured lor sale and issue 
Ditto for other departments . 

General maps to Government ofiicials , - . 
. . . . .  Ditto to India Office, London 

Ditto to Private individuals . . . a  

Ditto to Agents . . . . . . .  
TOTAL . . . . .  Cadastral maps to Government Officials 

GRAND TOTAL . 
- 

A list o f  the  maps  and char ts  published during the  y t a r ,  c o p i ~ s  of wllich 
have been regularly issued t o  t h e  India Office and  the severlrl departments o f  
t he  Government o f  India, and District Officers, in keeping \\it11 s tanding orders, 
will be  found a t  page  93. ' 

Mr.  Spring reports that Mr. D'Rozario has  continued t o  pcrlorm his d t ~ ~ i e s  to his e e l i ~ r  s;+tisfnc. 
tio". Mr. H .  H. Vallis h r s  rendered errellent service. Messrs. J. A. Vallis, I:. A.  Donnaud, S. A tiazra. 
and the other clerk, have rlao v-orked salis(actorily. 

During the  year under review, there has  been a n  increase in t h e  number 
and  value of maps  issued when compared with those  of t h e  preceding year, 
which numbered 156,523, valued a t  #1,17,942, whereas during 1898-99 they 
were 194,848 in number and R 2 , 1 5 , 1 g j  in value, showing a n  increase of 38 ,325 
in number and 8 9 7 , 2 5 3  in value. 

T h e  amount  realized from cash  sales a lso  exceeded tha t  of t he  year 
preceding by I3 1,602. The sales in 1897-98 being 8 19 ,314 ,  whereas those of 
t h e  past year were Rzo,g16. O f  th is  amount  R 9 , 2 6 6  were for maps  sold t o  
private individuals, 810,554 t o  Government officials, and 81,096 recovered from 
t h e  several Agents.  

T h e  work of supplying tracings to  private individuals was transferred to  
t he  Revenue Section of t h e  D r a w ~ n g  Office, but  his section suppiied upwards 
of 2,000 original plans to  t ha t  office for t he  purpose ; and in addition up\\fards 
of 600 volumes of records for reference, etc., moreover 45; original volumes 
were received from Field Parties, of which 253 being new, were registered and 
sent to  t h e  Drawing Office for examination, the  others being merely stored away 
in their respective shelves ; 276 volumes a n d  1,100 maps  were also despatched 
t o  Field Parties. 

T h e  details of work are  specified in  he follo\\~ing s ta tement  a n d  shew a 
slight decrease below last  year's figures, which is due  t o  a smaller n u ~ ~ i b e r  o f  
maps  having been coloured for sale than during the  prsceding year  :- 

- - .. - - .. - - 

DETAILS. I-. Number. 

62,494 
I I ,460 
6-399 
2,286 

82,639 
112,209 

194 848 

46,226 
'2,495 
5,338 
31018 

67,077 
1,48,118 

z,15,195 
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M A T H E M A T I C A L  I N S T R U M E N T  O F F I C E .  

Personnrl. 377. T h e  charge  of the  office was  held 
~ i ~ ~ t . . ~ ~ l ~ ~ ~ l  1. R ,  H,,bdny, S.C., Assirlant aS follows :-Lieut.-CO1Onel J. R- Hob- 

surveyor-~eneral, i n  charge,from 1st Apr i l  to 12th day, S a c , ,  from 1st April 1898 to  I 2th 
Iune. 

Major w 1. Bythell, R.E.,  from 13th June tog th  June 1898 ; Major W. J. B ~ t h e l l ,  R.E.1 
A U ~ U S ~ .  from 13th  June to 9 th  August ; Captain 

Captain H .  A. D. Fraser, R.E.,  from 10th August 
to 12th October. H .  A. D. Fraser,  R.E., from 10th August  

Lieut. G. A. Beaseley, R.E.,  from 13th to 30th t o  12th O c t o b e r ;  Lieut. G. A. Beazeley, 
October, and again from 4th February to 31st 
March I g99. R.E.,  from 13th to  30th October,  and 

Major S. 1.' Burrard, R.E., from w t  October again from 4 th  February to  31 s t  March 
1Rg9 to 3rd ~ e d r u a r ~  1899. 1 8 9 9 ;  Major  S. J .  Burrard, R.E., from 

Worhrhnp Branch. 3 1 s t  October  1898 to 3rd February 1899. 
Mr. T. Bolton. Matltrmalical Instrument Maker, 

up to 27th Febr~mry 1899. 378. 1 he figures in this report refer t o  the  
Mr. T. R. . I  heakston, Assiqtant Malhelnatical financinl year, it?., from 1 St April I 898 

Instrumenl Maker, op tn 26th February 1899, and 
blathrmntlcal Inrrrument Maker, from 1st.tO j l r t  31st March 1899' During this year 
March 1899. 61,407 serviceable instruments,  valued a t  

Mr.  T. A. Fcrrier, A~sis tant  Mathematical I n -  
strument Maker. from 1st to 31st March 1899. R21841208, were received I n t o  and 
Two hundred and thirty .+rtificers. 72,514 instruments, valued at 8 ~ ~ 5 9 , 4 3 5 ,  

Stare Branch. mere issued. Compared with the  preced- 
Mr .  M. C. Belletty, Instrument Storekeeper. ing year th is  shows an  increase in both 
Babu W. C. Chowdl~ry, Material Storekeeper. number and value in t h e  receipts ; whilst 

Ofice Esfabl i r l r~n~nl .  t he  issues were considerably. greater  in 
Mr.  W. Campacnac, Head Clerk. 
Mr.  W. R. TUI IOC~,  and Clerk. number, but  somen-hat less  ln value a s  
Six Clerks and three temporary clerks. shown below :- I 1891-g8. 18g8.gg 1 Increase. 1 Decrease. 

-- 

Value of ditto i n  rupees 1 2.83.857 1 2,598435 1 1 24,412 
-- 

Number of instruments received 

Value of ditto in rupees 

Number ol instruments issued . 

From the above table it will be seen that  t h e  number of serviceable instru- 
ments  in store has  decreased by 1 1,107 and their value increased by R24,773. 

379, T h e  folloning statement shows the  principal sources from which t h e  ser- 
viceable instruments were received.- 
- - 

I 

S O U R C R ~  OF RECEIPTS. I Number. I Value. 

From England 011 indent . , . . I 14,624 I 98,368 

. . . 

... 

... 

14,256 6 / 1 0 )  1 7 ~ ~ 5 1  

By purchase in  the local market . . . I 1,865 36,414 

2,61,816 2,84,208 

591100 1 72,514 

Manufactured in the workshop . . , I 18,574 1 26,902 

22,392 

13,414 

Returned to store by public officers . . I 12,207 ( '4,394 
From repairable stock alter repair . . 4 1.07.967 

From other sources . . . . . I 163 

I --- - - - - -  -- -- .- . - - -- -- - 

T h e  number of instruments received on indent f rom England has  decreas- 
by 2,415, whilst their value has  increased by R17,278, this is  due t o  the  fact 
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that our stock of more expensive instruments had become low and had to be 
brought up to the required strength. T h e  purchases in the local market were 
p r a c t ~ c a l l ~  the same a s  last year. T h e  instruments manufactured in the work- 
shop have increased, though their value has decreased. The  manufactures 
depend entirely on the number of Inen who can be spared from the execution 
of reoairs. The  class and value of instruments will be found in Table C. in - L 

the appendix. 
qsn. The  number of instruments taken from the repairable stock and rendered 
0 -  - 

serviceable for issue is less, but their value when repaired is greater than in the 
preceding year. This decrease in number is due to the fact that larger and 
more expensive instruments have been repaired. 

During the year the office received 3,31 1 repairable instruments, valued a t  
R55,760, compared with 7,644, valued a t  8gz,o5gI  in the preceding year. T h e  
total issues from the repairable stock were 4,118, valued a t  R64,132, these were 
repaired in the workshop a t  a cost of 843,835, and transferred a t  an enhanced 
value to the serviceable stock. T h e  repairablt: stock has thus been decreased 
by 807 instruments, valued a t  88,372.  T h e  decrease shows that  the workshop 
has been able to  cope successfully with the amount of repairable instrurnents 
returned to store, and a t  the same time to meet all current demands thereon. 

381. The conversion of old pattern levels and theodolites, alluded to in para. 
4 1 4  of last year's report, has been steadily continued, and during the year 
71 levels of obsolete patterns have been converted.into serviceable instruments. 
Since the increased establishment for the repair of ~nstruments  have been sanc- 
tioned, a s  already alluded to in previous reports, 487 levels and 192 theodolites 
have been rendered serviceable, and all indents for levels and theodolites, ex- 
cept those for railway pattern theodolites, have been complied with from this 
source, and indents on England for such instruments have been discontinued. 

382. During the year the number of indents complied with mas 1,396, being 
202 less than last year. They were of the usual description and were submitted 
from all parts of India, from Siam, and China. 

383. The cash payments for charges under 850, amounted to 850,664, 
being more than the previous year by R I I ,888. 

384. T h e  value of English indents for 1898-99 is Ls,ogo,  and for the 
previous eight years is shown in the following table, which gives some indication 
of the saving which is being effected by the utilisation of the extra grant for 
repairing instruments :- - 

Years. I Value of English l n d e n ~  

385. Table A (in the appendix) shows the  amount of debits against various 
officers and departments for instruments supplied and for the work done. It also 
exhibits the credits for all irstrurnents and materials returned to store. The 
value of the issues and repairs executed on book-debit was 82,27,539, being 
829,700 less than last year, this amount includes the value of instruments 
purchased with the extra departmental grant of 830,000, oi which 828,513 



T R I G O N O M E T R I C A L  B R A N C H  O F F I C E ,  D E H R A  D 6 N .  

;s e x p e n d ~ d .  The credit for instrumeats returned into store amounted to 
R68,8gg, which is a (lecrrase on the ~ r e v i o u s  year. T h e  grand total of the 
value of supplies including the cash sales is R2,78,203, or about 817,600 less 
than last ymr. 

386. The  total number of instruments of all kinds repaired for public officers 
amounts to 85,868 or 762 in excpss of last year. 

387. T h e  profit and loss account o f  the ~vorkshop will be found in the 
appendix, thz result of the operarions showing a nominal profit of R2,241, from 
which it appears that the rates for work are fairly correct. 

11.-TRIGONOMETRICAL BRANCH OFFICE, D E H R A  D ~ N .  

388. Colonel St. G. C .  Gore, R.E., Superintendent, TrigonometricaI 
Surveys, on re- 

Person riel. turn from spe- 
Sirprrirztetaderrts. cial leave, took 

Colonel St. G. C Gore, R.E., Superintendent, Trigonometrical Surveys, from 
25th October 1898. 

Major S. G. Burrard. R. E., Officiating Superintendent, 'Trigon~metrical Surveys, 
up to 24th Octobrr 18~8 .  

Mr. J. I'ccles. hl.A., Superintendent, 2nd grade, i n  charge Computing Party, up 
to 4th June ~Fgg, and from 3rd Jul); to 30th September tbgg. 

hlr .  C .  H .  hlcA'Fre, hxtta Ass~slant Soperinlenient, 1st grade (Supernume- 
rary), i n  charge Cumpuling Part), lrom 5th June to 211d luly 1899. 

Attached Oficers. 
Lieut. A. hlears, I.S.C., OHg. Assistant Superintendent, 1st grade, up to 

28th October 1898. 
Lieut. H. IL'ood, R.E., Assistant Superintendent, 2nd grade, lrom 16th November 

1848. 
Lieut. H. klcC. Cowi~,  R.E., ,, 0 ,, from 12th November t8gS. .. U. R. Daunt, 1.S C., ,, 11 ,, (rom 3151 October IS@ to 

14th hlay ~ S g g  
Lieut. C. P. Gunter, R.E., ,, ,, from lo lh  July 1899. 

,, E.T.Rich.K.E., ,, [rum 3rd July ~Sgy. 
,, A.A.  Crooksl~ank,R.E., ,, , ,, l r o n ~  15th July 1899. 

( I )  Cor i tp~f thg  Se~tiorr. 
Mr.  A. D. I-. Christie, Extra Assistant Superintendent, 2nd grade. 
,, J. hl .  Kennedy, .. 6th grade, from 24th 

Nov. 189s to 14th September 1899. 
Babu Amba Prasad and 8 ollier Con~puters, 2 Copyists and z Writers. 

( a )  Printirtg Section. 

11 Press Assistants and 2 Distributors. 

(3) Photo-Z i i rc~~~mphic  Section. 
Mr.  G. A. LeFrnnc, Assistant 
13 Sub-Assistants, 16 Press Assistants, I Accountant, I Storekeeper, 2nd 

r Despatcher. 

( 4 )  Corvtsboirdence Section. ... 
Mr .  J. Burbridge, Head Clerk. and 3 other Clerks. 

(5 )  Stores, IVorkslrops, and Observotovier Section. 

I Writer, Head Artificer, and 3 Artificers. 

(6) Drau~inr  Section. 

over charge of 
the ofice on the  
2,jth October 
1898, from Major 
S. G. Burrard, 
R.E. During the 
absence, on pri- 
vilege leave, of 
Mr. J. Eccles, 
M.A., from 5th 
June t o  2nd July 
1899, Mr. C. H. 
Mc.A'Fee held 
charge of the  
C o r n p u  t i n g  
Party. Lieute- 
nant A. Mears, 
I.S.C., havinq 
gone through his 
course of in- 
struction in the 
Trigonornetrical 
Branch, was 
transferred to 
No. 4 party on 
the 29th Octo- 
ber 1898. Lieut- 
enants-13. Wood, 
R.E. ,  H. McC. 
Cowie, R.E.. 
B. R.  aunt; 
I.S.C.. C. P. . . 

Mr .  C.  H. McA'Pee, Extra Assiqtant Superintendent. 1st grade (Supernumerary). Gunte;, R.E., E. 
,, J. A.  Higgs, ,, 0th grade. T. Rich, R . E . ,  

15 Draltsmen and I Surveyor. and A. A. Crook- 
(;) S o l # ~ r  PltotogrnpAic Sucfinrr. 

Mr. R. W. Foster, Assistant Sdar Photographer (Sub. pro tern.). 

(8)  T r a i i r i n ~  Scl~ool. 

shank, R . E . ,  on 
their appoint- 
ment to the de. 

hlr .  W. A .  Fielding. Extra Assistant Superintendent, 5th grade. partment were 
Bahus Aulad H8,ssein. Nilmoni Chatterire, Amar Singh ,Al,inashChandra nose, attached to tl'is 

Jaadnmbn Prasad, and I4imansu IClkmar Ror. Sub-Assi5tant Soperintrndents Office f0ra course Babus Pramada Ranian Rcy, Ales-rs. H .  P. D. Alc~rlon, S .  S. Fielding, p, A. T. ,,f ll i a 1 
K e ~ ~ n y ,  1~1.  C. Stotrsl>l~rv. S t.'. Norman, and J. R. Ncwland, Prvbationxry 
sub-~5qis1ant Supcnn~endm~s. training. Lirute- 

a Surve).ors, I Sub-surveyor, and 15 probationary Sub-Surveyors. nant [)aunt was 
attached to the office of the Superintendent, Land Records Surveys, N.-W. p. and o u d h ,  from 
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rStll November 1Fg9 to zznd February 1899, for instruction in the worlc of the 
lievenue Branch. H e  rejoined this ofice on the 23rd February, but owing to 
failing health, lie proceeded on leave on medlcal certificate on the 15th May. 
Lieutenants lVood and Conic completed their course and were posted to field 
parties at the end of the year. 

Captain H. A. D. Fraser, R.E., before proceeding to England to consult 
Professor Riiclter regarding the Magnetic 9urvey of India, was posted to  this 
office to recei1.e instruction in the subject. Four officers from the  department 
of  the Quarter-Master Grneral were temporarily attached to this office for 
instruction in exploration ulork, of whom tnro are still under instruction. Mr. 
J .  R I .  Kennedy was posted to the computing srction of this office on the 
24tll November 1898 and on the 15th September 1899 he was transferred to the  
N.-W. P. Dra\\.ing Office. 

389. The  experinrental base line in the  Survey Office compound was 
re-measured for the instruction of the newly appointed officers of the Imperial 
and Provincial Services, and a short base of loo  feet was lsid down by two 
measurements for con~parison of chains and wires. 

The  office is divided into the following sections:- 
( I  I Computing. 

I 
(j) Stores, Workshops, and Observatories. 

(2) P r i n t ~ ~ ~ q .  (6) Drawing. 
(3) Pho~o-rincographic. ( 7 )  Solar Photographic. 
( 4 )  Correspondence. (8) Training School. 

( I )  Comput ing  Section. 

390. Four instalments of field records s e r e  received during the year and 
stored a s  usual. In all 13 requisitions for data and 68 indents for forms \\!ere 
complied with. The  reduction of the observations by Captain Deasy in his ex- 
plorations in Thibet is still in progress. The  examination of the four charts of 
the Great Arc hleridional Series, section 8" to 1b0, is still in hand. A table for 
ascertaining horizontal distances lor use with a subtense instrument was com- 
pleted, also a t,\ble of places of circumpolar stars from William's college cata- 
logue and G~.eennich lo-year and 9-year catalogues. The preparation of name 
lists lor the North-East Longitudinal Series Synoptical Volume was begun. 
T h e  meteorological and magnetic observations were continued a s  usual. 

( 2 )  P r i n t i n g  Section.  

391. T h e  following is the progress made :- 
( a )  Tidal I'olu~ne, 76 pages printed. 
(3) Synoptical Volumes, of the Great Arc Meridional Series, Section 

8' to 18O, and lndus Delta Triangulation, 47 pages printed. 
( c )  The  Solar Eclipse Repcrt, 25 pages printed. 
( d )  A beginning was made at printing a series of professional papers to be 

numbered in srrial order. Five pages were printed of Professional 
Paper No. I " O n  the projection for a map of India and adjacent 
Countries on the scale of I : I  ,ooo,ooo ", and 32 pages of No. 2 
wliicli is a translation of M. Jaderin's " Method of measuring 
Geodetic Ijases by means of metallic wires ". 

In addition to the above, a large amount of work was done in printing the 
letter.press lor charts, headings, and foot-notes for maps, and about 45,000 copies 
of professional ant1 other forms were printed. 

( 3 )  Photo-Zincograpl~ic  Section. 

392, T h e  usual routine of map publication was carried on. T h e  work is well 
up to date. 

( 4 )  Correspondence Scction. 

393. This has been conducted as  usual. 

(5) Stores,  WorRslrops, atrd O b s e ~ v a f o r i e s  Section. 
394, A series of observations mere taken with Zenith Sector No. 2 t o  deter- 

mine the value of the Screw of Bubble tester No. 2 ; and the instruments of the 
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B~~~ Line apparatus were examined and cleaned. T h e  work in the observa- 
tories was carried on a s  usual. 

(6) D r a w i n f  Sec t ion .  

395. An index to the map of India and adjacent Countries on the scale of I : 
~ , o o o , o ~ ~  was begun. As mentioned in last year's report, owing to the mapping 
,,f No. 18 Party being very much in arrears, assistance was again rendered by 
this section in preparing the 4-inch sheets for reduction to half scale, and in 
extracting the ngausn areas from 18 of the 4-inch sheets. The  outturn will be 
found fully detailed in the appendix. 

( 7 )  So lur  P l zo tographic  Sect iofz .  
396. The work of this section was conducted a s  usual. T h e  results ob- 

tained with dry plates have been so successful a s  to lead to a large substitution 
of them for the old wet process, and in time it is expected that they \\.ill entirely 
supersede the wet plates. 

(8) T r a i n i n g  School .  

397 -rhe training school, under Mr. 1%'. A. Fielding, imparted instruction in 
theodolite tlaversing, triangulatior., levelling, and plane-tabling, als,, fair mapping, 
projection, plotting, and the colnputations of the Topographical Branch. Six 
Sub-Assistant S ~ ~ e r i r ~ t e n d e n t s ,  who had been employed only in the Revenue 
Branch, as  \\fell a s  the seven probationary Sub-Assistant Superintendents, and 
15 probalionary Sub-surveyors were put through the school course. Of  he 
sub-Assistant Superintendents, two proceeded on medical leave during the 
course of the year owing to i l l  health. 

Besides the above, ilistruction in practical plane-tabling was given to seven 
oficers o f  the Imperial Service; and two Sub-surveyors of No. 1 5  Party re. 
ceived special instruction in theodoli~e traversing, triangulation, and plane-tabling. 

T h e  offices were inspected by the Surveyor-General in October 1898, April 
and July 1899, and he was qulte satisfied with the working of the several sections.* 

111.-NORTH-WESTERN F R O N T I E R  DRAWING OFFICE.  

398. This office was moved to Mussooree in March last, with the object of 
bringing it into closer connection with 

P e ~ s o n n e l .  
Colonel R. A. Wahab, C. I.E., R. E., Superinten- 

the office of No. r g  (N.-W. F.) Party. 
dent, 1st ~ r a d e .  Colonel R.  A Wahab, R. E., held charge 

Lieutenant G. A .  Benzeley, R. E., Oficiat ing unlil the I 2th July 1gg9, \then he went 
Deputv S~~prrintcndcnt, from 12th July 1899.1 

hlr.C;. \V. B. Atk~nson,~ f ic ia t ing  Deputv Super- on privilege leave1 and Lieutenant G. A. 
intendenl, 2nd grade, up to 10th October 1899. Beazeley, R.E., held charge till the end 

Mr .  \V. J. Cornelius, Extra Assistant Superinten- Of the survey year. 
dent. 4th grade. 

Mr.  R. K. Dickinson, Extra AssistantSuperinten- The outturn of work includes the pre- 
dent. 5th grade. 

Mr .  P F. Prunty, Extra Assistant Superintendent, 
paration o f  8 sheets on the +-inch scale, 

5th gracle, from zlst  June to 30th September 1899. the results of the surveys 
Mr. F. E. Warde, Sub-Assistant Superintendent, executed during the North-Western 

1st grade 
Mr. F. Rozerio. Surveyor. Frontier Expeditions up to April 1897. 
., H. Sindon. Draftsman. These sheets are drawn as  standard 

Munshi Nur Haksh, Draftsman, and four other SheetS of the ~ ~ ~ t h ~ ~ ~  and N ~ ~ ~ ~ - w ~ ~ ~ -  
draftsmen, and one writer. 

ern Trans-Frontier Series,and they in-  
clude besides new work, a large amount of old material not previously put 
together in standard sheets. I t  is intended to cont,inue the series of  sheets 
as  material becomes available so a s  to complete all the frontier mapping on 
this scale (+-inch = I  mile) as has already been done in the case of BdllichistAn 

Mr .  Eccles re orts very highly of the work done by  his assistants, Messrs, McA'Fee, Christie, 
I<cnnedy, Higgs, ~.eBranc, and 140sttr, and speaks well of the computers, draftsmen, accountant, and the 
head nrrilrr o l  the Conipuling Section. 

The S~~~~er in tendcnt  rcporls very favourably of the assistance rendered him by Messrs. McA7Fee and 
Chriclir; :~lso 111 the services rendered by Mr .  J. Burbridge, the Head Clerk, and Babu Hi ra  Singh, the 
second clerk o l  his ol5ce. 

The SII rr~ntcndent expresses his satislnction with the work done by Mr. Fielding and .\lunrhi 
Muh.trnmad takaria, i~ ls~ructor of the training school, 

N 2 
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East of 65th meridian. New editions of sheets 3 N. n7. and S. W. of the 
Northrrn Trans-Frontier have been submitted for publication and several 
more on the $-inch scale are in hand. Of the 8-lnile sheets t \ ~ o  have been sent 
i n  and a large aniount of material has bee11 cornpiled for the corrections of  the  

of S. \V. Asia on the same scale, \vhich will be taken up now that the 
-&incli sheets are out of hand. 

Three Sections of the 16-mile map of AfghPnistAn have been completed and 
the fourth which includes the \\.hole of the recent worlc on the North-\Yestern 
Frontier \\.ill \.cry shorlly be ready. The  same corrections have still to  be carried 
out on the 32-mile map of 'rurltestan. Eight charts of triangulations have 
been colnpleted embodying all the results of trans-frontier triangulation in regu- 
lar st;lnd;trd sheets uniform ~vith those prepared by No. 1 5  Parly for the country 
south of 3z0.* 

1V.-FOREST SURVEY BRANCH O F F I C E ,  D E H R A  DON. 
399. Throughout the vear the charge of the head-quarters offices at  Dehra 

Dlin was in the hands of Mr. \I7. H. Reynolds, Superintendent of Forest S u r .  
veys, and the follo\ving branches 01 work were dealt with :- , - - 

,i) Correspondence and accounts of the several provincial survey 
detachmtnts. 

(ii) Computations and areas. 
(iii) Up-keep of the Forest Depar t ln~nt  map records of the several 

provi~~ces under t h e  Government of India. 
(iv) Compilation and drawing of special maps for trle Forest Depart- 

ment. 
(v) Training of surveyors. 
(vi) Other miscellaneous work for the Forest Department. 

400. The up-keep of the map records of the forests in the several provinces 
under the Government of India, as well a s  Madras, has received due attention. 
T h r  alterations of forest boundaries and the afforested and disforested areas 
notified from time to time in the several Provincial Gazettes, have been recorded 
on the best available maps. T h e  forest map records for Bombay have also 
been taken in hand and good progress has been made in this particular branch 
of the work. The  detalls of the up-keep of  the provincial map records have 
been fully described in previous rrports, hence it is not necessary to record them 
again; nevertheless the work continues to  grow heavier year by year, as new 
tracts, specially in Burma and Madras, ccntinue to  be brought under Forest 
managenlent, and existing forest boundaries continue to  undergo constant 
changes owing to new or revised settlements. 

401. A large a m o ~ n t  of work of a miscellaneous nature was a150 turned out 
during the year. Under this head might be noted the colouring of 3 , 2 7 4  printed 
maps of various sorts and scales and the preparation of 440 tracings for various 
Forest and District officers ; also 2 , 2 3 0  printed maps, on various scales, were 
cut up and mounted in book form for the use of the Forest Department and 
other branches of the Provincial Administration. 

402. During the year 1 2  men were instructed in surveying, via., one in the 
use of the theodolite for traverse purposes and I I in plane-tab11ng.t 

Messrs. Cornelius and Dickinson have worked most zealo~~sly throughout the year, and among the 
draIt.mrn. Messrs. Sindon and Rozario, and Isharl )ass deserve special mcntlon. 

t M r .  Re~nolds record, his high appreciali9n ,,r M r .  I)rscube's services; he works with energy and 
good will an,{ in a most systematic manner. and alwa!s succeeds :n turning out a vast amount of work of 
an excellent qt~alitv. 

hlr  Watson him also done good work in the drawing office ; he is a neat draftsman and i s  sleady at 
his wmk and reliable. 

Of the Subordinate Establishment the lollowing are specially brought to notice :- 

Babu Kali Icanth Kar,  as an excellent head clerk ; Bedri Dult  and flamala Cllaran Shome have done 
good work In the computing office, and Tulni Ram, hlahometl Hussain, Jadu Natli, and Munzur Ahmed 
are commen~ied lor their excellence in map drawing. Oodey Slngh, Bhup Singh, Dal ip Singh, and Ooder  
Ram are goud Surveyors and have turned out =creditable anlourit of field work. 
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T H E  S E A R  1898-99. 

LIST OF M A P S  A N D  CHARTS P U B L I S H E D  AT C A L C U T T A  
D U K I N G  T H E  Y E A R  1898-99. 

With additions to 
1895. 

Sherts Nos. I S.E., 2 S.E., g N.W., 10 N.E., 10 N.W., and 
39N.E. . .  . . . . . .  

Sheets Nos. I I  S.W., 14 S.E., 37 S.W., 48 N.E., 61 
76 N.E., 77 N.\V., and 79 S.W. . . . .  

With additions to 
1 Sg8. 

With additions to 

SheetsNos.  31 N.W., 49 N.E., 49 N.W., 70 S.W., . .  126 N.\V., 126 N.E., 126S.W.,and 126S,E.. 

Sheets Nos. 48 N.W., 48 S.E., 53 S.E., and 87 S.W. . . I  
Sheets Nos. 52 S. E., 53 N. E., 66 N. E., 66 N. W., and 

69 5 .  W. . . . . . . . . .  With additions to 
1896. 

With additions to 
1.993. 

With add~tions to 
I ~ L I ~ .  

With additions to  
I Sq9. 

With additions to 
'897. 

With additions to 
I 896. 

W i ~ h  additions to  
1898. 

With additions to  
1893. 

With additions to 
1895. 

With additions to 
'899. 

. . . . . . .  Sheet No. 69 S. E. I . . . . . .  Sheet No. ~ z g  S. E. I . . . .  Sheets Nos. 48 S .  W. and 66 S. W .  I 
Sheets Nos. 15, 29, 102. 119, and 120 . , . I . . . . . . . .  Sheet No. 30 

Sheets Nos. 88 and 104 

Sheet No. 58 . . . . . . . . .  
. . . . . .  Sheets Nos. I I I and 115 

. . . . . . .  Sheets Nos. 94 and 116 

. . . . .  Burma and adjacent countries I 2nd edition. With 
additions a n d 
correclions t o 
boundaries a n d 
Railways to De- 
cember 1898. 

3rd edition. 

October 1898 . . . . . . .  India (skeleton) I 

Upper Burma . . . . . . .  
Bengal, Bihar. Orissa, and Chota NQgpur (skeleton) 

I 2nd edition. 

I 

Bombay Presidency . I=3a 

. . .  Madras Presidency . . 1=32 

Punjab and surrounding countries (skeleton) . . .  =32 
Bengal, Bihar. Orissa, and Chota Ndgpur (with hills) . 1=16 

I 

With additions to 
Railways to Feb- 
ruary 18gg. 

With additions to 
Railwavs, etc., to 
September 1897. 

With additions to 
Railways, etc.. to 
September 1898, 

W ~ t h  additions and 
corrections to Rail- 
ways and bound- 
aries to December 
r@g8. 

2nd edition. With 
additions to Ifail- 
ways, etc., to Feb. 
rtlary 1609 

With additions to 
May 1898. 

His Highneqs the Nizam's Dominions, including the 
AssignedDislrictsofBerar. . . .  1=16 
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DIS~RICT MAPS. In. M. 

. . . . . . . . . .  Bogra 1 =4 

Chittagong . . . .  1=4 

. . . . . . .  D a r b h a n g a .  1 1=4 

. . . . . . . . .  Dindjpur 1=4 

. . . . . . . . . .  Hissar 1=4 

Jalpdigtiri and the Native State ol Cowh Behar . . I = 4  

. . . . . . . . . .  Jhelurn 1=4 

. . . . . . . . . .  Malda 1=4 

. . . . . . . . .  Monghyr 1=4  

R d w d p i n d i .  . . . .  .I 1=4 

Singhbhurn.  . . . .  
Rdwalpindi-sheet No. 4 of the Kohistdn of the Sindh 

hdgar Dodb . . . . . . . .  

Burma (Lower). I I 

STANDARD MAPS. 

Bombay. 

Sheet No. 165 . . .  
Sheets Nos. 350 and 351 . . , . . 

Toun oo mnd Tharrawaddy Districts-Sheets Nos. 274 
N. &. S. W 5. W . . .  ~ . a n + . a n d a 7 1 -  .( ,=I  1 3 

3 

I = I  

I = I 

N W. 
Tounga, District-Sheets Nos. 272 ; 274 +, 

N. W. N W. 3 
274 -, (and edition), 274 - (2nd edition), 274 

S W. 
4 

a (and edition), 274- ; a75 
4 

N' W' and 275 
N E W .  

4 .  . . . . . . .  

N ' W  .( 4 = I  1 I Toungoo and Pegu Districts-Sheet No. 275 -1 - 

I 

2 

4=1 8 

llanthawaddy District-Sheets Nos. a79 E' and  1Bo 
N L  4 . . . . . . . . .  a 

With additions to 
rosds, etc., to De. 
cernber 1897. 

With additions to 
August 1898. 

W ~ t h  additions to 
roads, etc., to April 
1899. 

With additions to 
roads, etc., to 1897. 

Pegu District-Sheets Nos. a75 N.E. N.P.. 
' 275 -- '  4 ' 

S.E. S E S.E. S.E CW. 
a75 -,- ; a75 + ; 27s -c; 275 f ; a75 ,-; 

N.E 
a75 1 376 -; . . . .  

4 
N W  Pegu and Tharrawaddy Districts-Sheets Nor. a75 - ; 

3 
a75 'q and 275 " r '  . 

With additions to 
Railways, etc.. to 
October 18y8. 

4=1 

1 2nd edition. 

a 

4 = l  

4=  I 

With additions 10 
Ka~lways, etc., to 
January 1898. 

9 

3 

With additions to 
Railways, etc., to 
November 1898. 

with additions to 
Railways to Sep- 
tember 1897. 

2nd edition. 

W i ~ h  additions to 
Forests, etc., to 
February 1898. 



L I S T  O F  M A P S  A N D  C H A R T S  P U B L I S H E D  A T  CALCUTTA D U R I N G  95 
THE YEAR 1898-99. 

Btrrtna (Upper). C I I 
. . .  Sheets Nos. 315,352, 353, 360,361, and 362 . . . . . . .  Sheet No. 358 

REMARKS.  

Central India a ~ d  Rhjputrtna. 

Number of 
Sheets. 

-- 
TITLE. 

STANDARD MAPS-contin~ied. 

Sheets Nos. 307, 379, and 474 . . . .  
North-Western Provinces and Oudh. 

' I '=I 

lo. M. 

Naini Tal District-Sheets Nos. 63 (in one) ; 
S.W. 63 N2. 63 Sz ; 63 % ; 63 '&, and b3 - 

4 '  1 2 3 4 
Naini Tal District-Sheets Nos. 151 and 2-1 S'E' 

S W  
T 

Naini Tal District-Sheets Nos. 251 - ; 251 . 
a ' 

S.W. ?, and 251 
4 . . . . ' .  

S.W S.W. 
Kdngra District-Slleets Nos. 246 - ; a47 4 ; 

4 
N.W. N.W. S. W 

264 -7 ; 264 -- ; 264 Lw' ; 264 +, 
5 W. 

3 4 
. . . . . . . .  and 264 

[ < ~ l l u  Sub-division of I<dngra District-Sheets Nos. 
S.\V. S.W. N.W. N W  , 308 1; 308 -' ; 307 7 ; 307 ' 

S.E S.E 
3 

S.E 
308 S.\Y. ; 308 - ; 309 f ; 308 ,', and 

3 
S.E. 

3 0 9 3  . . . . . . .  
N.W. 

Patidla State Forests-Sheets Nos. 311 7 and ., 
N.W. S.W. S.W. 3 ~ 1  QY! (inone);311-;  311 - - - ; 3 1 1 ~  ; 

4 
I 6r S.W 3,, ; 312 N.W'; 312 %, and 312 --' . 

3 
NE. 

3 C  I 

Sirmhr State Forests-Sheets Nos. 314 f ; 335 ':, 
J 

S W  
and 335 :-' . . . . . . .  

4 
Kalsia Stale Forest, Umballa District-Sheet No. 336 E* 
Sirnla Hill States-Sheets Nos. 289 N. E., 312 S. E., and 

3 1 3 N . E . .  . . . . . . . .  
Gurddspur and 1<8ngra Districts-Sheet No. 246 N. E. . . .  Simla and Patidla States-Sheet No. 289 S .  E. 

Sind. I 
Sheets Nos. 18; 19; 20; 33; 34; 3i(a) ; rgA., and 37 

(in one); 37A. ; 38; 57 ; 57.4. ; 77 ; 77A.; 87 ; 89; . . . . . .  95; g5A.; 106, and 107 

Novbh-Eastern F~on t i e r  Ssries. 

Sheet No. 15 N. E. . . . . . . .  

Sheet No. 23 N. W. . . . . . .  i 
South-Eadern Fronlisr Series I . . . . .  Sheets Nos, 2 N. W .  and 2 S. W. 

Sheet No. 2 S. E. . . . . . . . .  
Sheet No. 5 S. W. a . . . . . .  

Sheet No. I . . . . . . . .  I 

With additions to 
June 1897. 

With additions to 

6 
1 

With additions 
September I 897. 

(a) Preliminrr) edi. 
tion. 

Preliminary edition. 
Preliminary edition. 

With additions to 
roads, etc., to June 
1898. 

3rd edition. With 
additions to bound- 
aries to February 
1896. 

8th edition. 

and edltion. 
g h  edition. 
6th edition. With 

additions and corrac- 
tions to June r@O. 

5th edition. 
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TITLE. I Scale. 1 REMARK.. 

I--' 

In. M. I . . . .  Calcutta and surrounding country 

Hubli City and Environs, D~strict  Dhdrwdr 8=1 

. . . . . . . . .  Jullundur 

ADMINISTRATION REPORT MAPS. I 

Bdlighdt, Hoshangabad, and Kdngra . . .  .I I = 12 

Amrdoti. Betlil. Ellichpur. Gurgdon, Hoshidrpur,Jubbulpore, 
Mandla hlyrnens~ngh. Ndgpur. N6gpur (with hills). 
Narsingh ur. NimPr, NodkhBli, Rdwalpindi, Seoni, Shih-  . . . . . . . .  pur, and b 6 n  

. . . . . . . .  Dera G h k i  Khan I 1=16 

1=8 

. . . . . . . .  R l i p u r .  - i  1=20 
R d i p u r .  . . . .  * I  ==lo 

T o  the Indian Atlas Sheets showing the sheets that 
been published up to 1st October 1398 . . .  

Chart to the Grezt Trigonometrical Survey of India, showing 
Colonel Lambton's net wurk of Triangulation in Southern 
India, the rnerldiol~al and longitudinal chains of principal 
trlangles; the base linos measured with the Colby ap- 
paratus; the lines of tlie spirit levelling operaliolis: the 
astronomical, pelidulurn, and tidal stations ; the longitudi- 
nal arcs and the secondary triangulation to fix the peaks 
of the Himdlayan and the Sulelndn ranges; and the 

ositions of Bangkok, Kandahdr, etc., completed to 1st . . . . . . . .  b ctober 1898 

. . . . .  T o  the Standard Sheets of Assarn 

T o  the Standard Sheetsof Bengal . . . . .  

STATISTICAL MAPS. 

Railwaymapoflndia . . . . . . .  

Reserved Forests, Vellore and Arcot Taluks, North Arcot I 
i s t r c t  a d  . . .  I 4=1 i 4 

h l ~ s c e ~ ~ ~ s r o v s .  

Special survey of the hlahdsu Range, Simla Extension . 

Reserved Forests, Gudiyfrltam and Chitloor Taluks, . . . . .  North Arcot District. Mnlras 1 I I 4 

6=1 

Reserved Forests, Krishnagiri Taluk, Salem District, 1 
Madras . . . . . . . .  .I 4=1 I 

Sheets Nos. I to ra, 14, 16, and 18, Hash and Dharmapuri 
Tsluks, Reserved Forests, S ~ l e m  District, Madras . I .I 4-1 I 15 

Noa. I to 6 Pachaimalai Hills Reserved Forests, Purambalur 
and ~Musiri 'L'aluks, T-ichinopoly L)~otrict. Madras. I 4=I / 6 

Nos. 12 10 17. Javidi Hills. Vellore and Palljr Taluks, North 
Arrot District, hladris.  . I 4 =  I 1 6 

Plan of the Zoological Gardens, Alipur, 1999 . . .  I I =,so It. I I 
I 

3rd edition. 

1895-96. 

With additions and 
corrections to 1897. 

Engraved. 

Photo-zincographmd 

Railways brought 
up to 31st March 
1899. 

With additions and 
corrections to 1897. 
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T H E  YEAR 1898.99 

CHARTS. I In. M. 

Bombay Topographical Survey-Sheets Nos. 209 and 
(inone) . . . . . . . .  

Bombay Topographical Survey-Sheets Nos. 243,244,275, 
and 276 (in one) . . . . . . .  

. . . . . . .  Punjab-Sheet No. 332 

Central Provinces-Sheets Nos. 1,5, 6, 7, 8, g, 10, 11, 12, 13, 
14, 15, 17, 18, 19, 20, 23, 24, 25, 26, 27, 98, 3 4  35. 36, 371 
?S,39,63.64,82,83, and 84 . . . . .  

Punjab-Sheet No. 31 I . . '  

Sind-Traverse of Sheets Nos. 19, 20,38,47, 48, 57, 68, 88, 
and89 . . . . . . . . .  

1 = a  

1=2 

Sind-Triangulation and Traverse of Sheets Nos. 15, 16, 32 
33, 34-31, 37Ap 49, 5% 57A. 66, 67.69, 70, 77, 86, 87, 90, 
gr, g 5 , g ~ A ,  105, 106, 107, 108, and 109 . . .  

Levels in the Punjab, parts of Districts Montgomery, Sirsa, 
BahBwal~ur. and B~kaner states. wi!h pamvhlet-sheet 

2nd edition. 
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B R A N C H  D U R I N G  1898-99. 

S T A N D A R D  MAPS. 

BURMA. 

Scale. 

Atavan Forest Survey. 

N W N. W. Sheets Nos. 480 and - 
3 * - * - - ' ' - a  

of 
sheets. 

Pyinmana Forest Survey. I 
N.W. N.W. N.W.  S.W. Sheets Nos. 268 '9 ; ST; 7 ; 169 7; 7 ; 7 ; 7 

s. w. 211 S.E.; S L .  -. N.E. N A E .  s.. S.& 
3 .  I 3 * Iaa -. I '  a '  4 '  1 

S. e and - . . . . . . . . . . . .  
4 

SheetsNos.11a s; !&. %. E. 'A. G. '&, 
3 '  4 '  I '  a '  3 '  4 '  

N. W. N. E N. E. S;W., and 114 113 -. 
4 ' 7; -. -. ( ~ n  one) 

S. E. s. E. S?. . and - .  S. E. N. E. 
1 '  a '  (in one) ; 7; 114 - . 

S. W 
a & ' $  ' 

137 - and 138 - S. E. S. E. S W 
3 -, and ---' 

3 4 
' 1 3 N . W .  N.E. N t U .  c. NE_. (in one) ; ; 136 -. 3 ~ ~ i  

3 '  4 '  
S.W. S.W..  %. n. E. S.E.  =. -. - -. S. W. 

I .  3 l  4 n  I *  3 .  , , 1 3 8 - .  I I 

S X . .  S&. S.W. z. N*. N.W. 
a 1 

. . 139 and part of 
N. W. N. E. -5- (in one) ; Nz and - S W (in one); 158 +; 159 

I l ' . . . " ' . .  

Bildspur Forsst Survey. 

Sheet N O .  123 '& and (in one) . . . . . . .  
3 

CAhindwAra Forrst Suvwey. I 
Sh&s Nor. 9 N&. N> . S. W. N !  (in one); S.E' 

4 and 55 a a '  4 * -  
S. E. S s  

2 

a (in one) ; 71 N z .  S s .  S*. 
a '  I '  a '  

I ; -  
S. W. , and - 

I . . . . " .  

Nhgpur- Wardha Forrst Survey. 

ShectsNoa.41 N+; N*; ?&. 56 s:!; 7; F; 
GE. S L .  

a ' 
N . W . .  N.W. N.W. N.. N L .  

a d 4 '  3 '  57 7 '  ; 4; 
I '  a '  

N. E. L E E .  S. E. 5. W. 
; - ; 7a 7 and part of 54 LE: (in one) ; 

N:W, N W. 
75 - and - . . . . . . . . . .  3 

In. M. 

4= I 

4= r 

4=1 

hdipur Fsrtrt Survcy. 

N.  E. N. E. S h e  Nos. 205 S-:' ; ; li - 3 and i a j  s+ 4=1 5 



L I S T  O F  M A P S  P U B L I S H E D  AT D E H R A  F O R  T H E  F O R E S T  S U R V E Y  99 
BRANCH DURING 1898-99. 

S T A N D A R D  MAPS--contd. 

CENTRAL PROVINCBS SURVEY-contk 

Saugor Forest Survey. 

N . E  N.E. NjE. ; s. . K. 
Sheets Noa  45 S+ ; 46 -* ; ; - 

S. E. S. E. S. E. S z  
4 '  3 '  

- S. E. 
, * '  3 '  4 

and 47 (in one); q and 

S. E. ( in  ; 47 N.E. % N.E, ; and part of - .- w. W. 
I , a ; 2 (in 

N E 5.. S& N . W  S a  W.S. S&. 
one) ;+;  I , ; 63 - 4 ; ; 3 '  

, , 3 & 4 *  3 ' 1 * 3 ; ' 4 '  z.. S z  S x .  5.E- S.. N W N. W. 
, ,  3 ;  i 3 0 6 ~ + ;  - a n d  

N Z  . . . . . . . . . . . . .  
I 

Seoni Forest Survey. I 
S. E. S, N& 

Sheets Nos. 71 ; ; ; ; 72 and part of 

- N W  S.. N. W N. W. 
N ' E ~  (in one) ; 91 - ; , ga y' and - 

3 3 3 . '  

NORTH-WESTERN PROVINCES A N D  OUDH. 

Bahraich Forsst Survey. 

N. W. N. W. 
Sheets Nos. 129 - and145 . . . . . .  

Condo Forest Suvwey. 

Sheets Nos. 161 S+ and 162 (in one) ; 
3 

and 161 . 
Gorakhpur Forrst Survey. 

S. E N.E. N.E. N.E. N.R. 
Sheets Nos. 188 - ; 189 7 ; ; - 3 ; -  and S% a 

N. E. a n d  3 (in 04ne) ; s* and 
S. W. 

205 - (in one) ; 191 and 206 E. , (in one); 203 N.1?1'. 
N.W, 3 S&. S s . .  S z . .  5. 

3 ' 
4 ' , a . , ; 

I 
and  part of 

(in one) ; SL and part of 5% , (in one) ; a04 W e  L!!L . 
I '  3 '  

N. E. and - (in one) ; and '2. and '05 N. W. 
I (in one). . 

PUUJAE. 

Chamba Forest Survry. 

Sheet No. 246 y2 . . . . . . . . . .  
Index  mop^. 

1 In. M. 

Index showing profless of Forest Surveys in the Central Provinces . . , 1 I 

. . . . .  .. to the Foreat Surveys in the Chamba Slate, 1997-98 I . . .  Government Forests in the Ruby Mines . . .  
. . .  Forest Surveys in the Pylnmana District . . . . .  Forest Surveys in Tenasserim Circle . 

0 a 

l=g 

I 

I 

I 

I 
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STANDARD MAPS--concld. 

Miscellonrous. 

. . . . . . . .  Airadm Range, Naini Tal Division 

Ajmer-Merwira, showing the distribution of Forest areas, 1898-99 . . 

Number of  I 1 .h l l . .  

In. M. 

2=1 

I =4 

Andamans, showing the distribution of reserved Forests gazetted up to 1898.99 

Ballichistin, nhowing the distribution of Forest areas, 1898.99 

Burma, showing distribution of reserved Forests gazetted up to 30th June 1898 I 
Coorg Forests, Devammachi-Mawukal Forest Reserve . . . .  I . . . . . . . . .  Coorg-Dubari Forest Reserve 

Hyderabad Assigned Districts or Berar, Akola Taluk, Akola District . . . I 
n ,, Chikhli ,, Bulddna District . 

. . . . .  .. 19 e Mehkar,, Buldina 

I P  Amrioti District, Murtvapur Taluk . 
. . . .  .. 10 Wlin Wlin Taluk 

,, Bulddna Division, Amdari R.ange . . 
North-Western Frontier, Punjab Revenue Survey,: sheets Nos. I, 3, 4, 6, and 7, . . . . . . . . . .  District HazBra (Forests) 

Rinikhet Forest Sub-division Working Circles . . . . . . .  1 
.. Range, Rinikhet, Naini Tal Division . . . . . .  

Sauni Range, Rinikhet, Naini Tal Division 

School Circle, North-Western Provinces and Oudh Forest Map . . .  



APPEN DIX. 

EXTRACTS 
FROM 

R E P O R T S  BY EXECUTIVE OFFICERS.  

A'lrrl*otiue R e p o r t  by C a p t a i n  C. H. D. R \ . ~ ) E R ,  R.E., Of ic in t ing  Deputy 
S z ~ p e r i u t e n d e n t ,  1st Gvade, or1 t h e  Szirvey O p e r a t i o n s  i n  Yiinrra~z, Seas071 
1898-99. 

Having received orders to accompany Captain Davies, Oxfordshire Light Infantry, 
into Yiinnan, I left Bangalore on the 26th October, reaching Rangoon on the 31st. 
Captain Davies arrived on the 4th, and on the 8th after handing over charge of No. 2 1  

Partv, I lelt by mail train, reaching Katha on the 10th and Bhamo on the I rth November. 
~t Miamo I was kept busy arranging for transport, but we finally got away on the 16th and 
marching vid Myothit and Nampaung, crossed the frontier on the morning ol the 19th. 
Ogr party was composed a s  follows :- . 

Captain H. R.  Davies, Oxfordshire Light Infantry. 
Captain C. H .  D. Ryder, R. E., Survey Officer. 
Lieutenant Watts-Jones, R E., Railway Survey Officer. 
T w o  Survey of India Surveyors, Laclirnan Jadu and Ram Sabad. 

An Intelligence Surveyor was to have accompanied us, but fell sick, and had to be 
left behind at  Nampnung. 

We each had two servants, my own two Madrassis ; Captain ~@avies had a North- 
Western Provinces Mahomedan and a Chinaman, and Watts-Jones a Goanese and a 
CIlinaman ; four Indian Rhnldsis and some Chinese coolies and interpreters completed the 
party. Our transport, \vhicIi was on the \vliole satislactory, consisted of mules with C l ~ i r l e ~ ~  
drivers. After crossing the frontier we passed a number of small Chinese stockades, with 
a few so-called soldiers loafing about ; however, they did not interlere with us, af ter  seeing 
our passports and although at  first we felt rather shy of surveying openly, neither then, 
nor at any other time was any obstacle placed in the way of our surveying as much as 
we liked. 

On the 18th we reached Man-yuen, a small town with a stockade, and had our first 
sight of  the Chinese and a first rxperience of a Chinese crowd and their untirillg 
curiosity. The women here had their feet bound up, a curious sight at  first, but one to 
which a traveller in China soon gets accustomed to. From Man-yuen, Captain Davies 
left us lor a couple of days in order to visit Santa and the path on the right bank of  the 
Taping, and Watts-Jones and 1 marched straight up the valley, crossing the river 
about zoo yards wide by ferry. Alter two days' march we halted to allow Captain Davies 
to catch us up and then continuing up the Taping valley, or rather one branch of it, we 
reached Momien on the 26th. 

The following day we paid a long visit to the Ting Kuan (magistrate) and were 
regaled with Peek and Frean's biscuits and green chartreuse. Here I first noticed [I le  
long finger nails on which a literary Chinaman prides himself, as  a sign that he has never 
had to do any manual labour. The  Ting-Kuan, however, showed us that his long nail had 
.ts advantages, a s  with its help and with great deftness he picked a fly out of Watts- 
Jones' chartreuse much to the latter's disgust. 

That night I was able to take longitude observations with Captain Pirrie at  Bhanlo, 
but with some difficulty, as  my star observations were executrd belore a noisy spitting 



crowd of Chinese, and the telegraph operations were not improved by being carried out 
at  my end in a room in which the Telegraph clerk had invited several friends and his 
family to watch the performance. One of the sights of Momien is a waterfall about 60 feet 
high, about a mile outside the town, down which it is said the  Chinese threw 500 Maho- 
medan prisoners at  the close of the rebellion. 

At Momien we again separated, Captain Davies leaving on the 29th to explore t o  the 
north, he visited Si-lien and Pa-lien, and reached Yungchang-fu by a path north of the 
main road ; from Yungchang-fu he proceeded southwards lo Tawnio, our frontier post, 
where he was delayed a month waiting for M r .  Turner and Mr. I<er, who had been sent 
out by the Yiinnan company to report on the province, the former from a commercial, the 
latter Ironi a mining point of view. 

Lieutenan1 \\'atts-,!ones and I left Momien on the same day the zgth, and reached Yung- 
chang-fu, folion.ing the main trade route in 5 marches continuously up or down hill, and 
crossing the Shnreli and Salween rivers by iron chain suspension bridges, distinctly cre- 
ditable to the Chinese in their design and construction. Watts-Jones only stopped here a 
couple of days, but 1 was delayed a week owing to cloudy weather. 

Six marches throdgh jungly country took us to Sl~unning-fu and two more to 
Yiinchon, a small town,but one that will be of importance, as  it is the first town in Chinese 
territory on the line of the proposed railway. My interpreter, Haroon, wasa  native of this 
place and he liad many marvellous stories to relate of the fighting between Mahomedans 
and Chinese during the rebellion. From here turning towards our frontier, the country be- 
comes more Shan-like in appearance and after a few marches Shan villages a re  met with. 
The path does not follow the Nam Ting valley, as the railway will, but keeps on the hills to 
the south. On the a6th I caught up Watts-Jones at  Man-hkii, a small Shan village; he 
had been exploring the Nam Ting valley and found it possible for  a railway but not good. 

AIter a day's halt a t  Mong-hsa and an excursion for a couple of days on the road 
towards Kunlong, I struck over the hills by a little used path for  Mienling, which I reached 
on the 6th, crossing one range at 9,500 feet. From Mienling I made for Ching-tong-ting, 
hy a very rough path, crossing the Mekong by ferry at  Kali-kai. 

The  headman of this and the surrounding villages had an unenviable notoriety, one of 
his proudest frats having been the drowning of 13 Panthays in tl-e river, as they were 
escaping lrorn the Chinese. On January 16th I got into the valley, narrow but well cultivated, 
of  the Black river and following it up, in two days reached Ching-tong-ting. Here I 
found two missionaries, Messrs. Nichols and Sanders, and was glad to n ~ e e t  a European 
again. ; then followed up the valley to its source for several days, crossed over a water- 
shed to Nantien on the 26th; here 1 heard that Watts-Jones, who had returned from Mong- 
hsa via' Yiinchon had passed through some days before : two days more brought me to 
Meng-hua, a fairly large town in a good plain, and two more to Hsia-kuan a t  the foot of the 
Tali  lai in. 1 had a bery fine view of the Tali lake, crossinga watershed a t  8,700 feet and 
looking straight down on to the lake;  it was bitterly cold a s  snow was falling, but the view 
was magnifcent. The lake some 30 miles long by 4 to 7 wide is encircled by hills, those 
to the west being covered with $now and rising to 14,000 feet. 

A short march, snow hills to the left and lake to the right, brought us to Tali-fu 
Meeting Watts-Jones on the road, I persuaded him to return and come northwards with 
me as lie liad been several days in Tali-fu, 1 ollly allowe3 myself a day's halt which was 
well filled up by calls on the officials, seeing the missionaries and longitude observations. 

Leaving Tali-fu on the 3rd February, we reached the Yangtze on the I ~ t h  having to 
halt two days en route for the Chinese New Year. The  country we passed through was 
a succession of well cultivated plains over 7,000 leet in elevation. W e  had good shooting 
as the plains were Iull of duck and the hill sides crowded with pheasant. The cold 
was very great, my thermometer marking 19' of frost one night. A short march down the 
right bank of the river here, 6,000 feet above sea-level, and a long up hill march the follow- 
ing day, brought us to another fine plain, Li-Chiang-fu 8,000 feet in height, with a splen- 
did snow-clad mass of mountains to the north, over 18,000 feet in height. Our reception 
in Li-Chiang-fu was not cordial, but we halted a day there. On the 15th we lelt, Watts- 
Jones marching southwards to Hoching and the main trade route from Tali-fu toyiinnan-fu. 
1 proceeded eastward, crossing a range at 10,500 feet a11d then descending very abruptly 
to the Yangtze, shich was crossed by a chain suspension bridge in a very bat1 state of 
repair. Qn the 17th, while on the march, my mule men got into a row with another se t  of 
mule drivers connected with some copper mines in the neighbourhood, one of the men, not 
mine, was nearly killed and his comrades went off vowing to  bring the rest of the miners 
to attack us that night ; however, the night passed over without incident and a forced 
march took us to Yungpe-ting the lollowing day, where I settlc:d the matter satislactorily 
1 ~ 1 t h  the Cliinese officials. 

The next six marches were very much up and down, crossing affluents of the Yangtze 
several limes. I had finr views northwards, the country apparel~tly one mass of hills, 
many of them under snow. At Chin-ya-pin I came upon some vory good coal, wl~ich was 
being llsed in all the I~ouses for fuel ; and the next day, the 26th, after a short march 
reacllcd the Yangtze   gain at  Machang, where I found two Frrnch priests who very 
hospllably insisted on niy stopping the night with them. They inlormed me that a great 

01 cual existed in the neighbourhood. I then followed the lelt bank of the river until 
1 crossctl it on the 28th at a height of 3,500 feet. The river here is fast runnicg, about 
150 yards \vide, and a small quantity of gold is found in the sand. After crossing the 



river I turned south and reached Tsu-hsiung on March I ~ t h ,  meeting Captain Davrcs, 
Lieutenant Watts-Jones, and Mr. Ker two days previously. Here we halted six days while 
I got my longitude observations ; the main party then went into Yunnan-fu by the main road, 
1 marching by a route more to the south. Mr. Ker, with whom I sent Surveyor Ram Sahacl, 
left Tsu-l~siung for the north going up to Hui.li-chon and returning to  Yu~lnan-fu, early in 
May. Yiinnan-fu, the capital of the province, where we arrived on the ~ 4 t h ~  is a tinr large 
town, walled as all the Chinese towns are, and contains some 50,000 inhabitants. The  trade 
in foreign goods is nearly all carried on with Tong King, but a great many goods of 
English manufacture come that way. Here I was obliged to stay 28 days, trying in vain 
to get direct telegraphic communication with Bhamo lor longitude, but it ended in a failure 
owing to the incapacity and laziness of the clerks at  intermediate stations. In the mean tirne 
Captain Davies and Lieutenant Watts-Jones left by diflerent roads for Weining and 
Pichich-hsien, near where they finally met Captain PottingerJs party who had becn much 
delayed by the weather and by the hostility of the Chinese. Captain Davies then returned 
to Yunnan and marching on the direct road to Mongtzu-hsien came out down the Red 
river. I finally left Yinnan on the 23rd April and marching south-easl visited several fair 
sized towns, but their trade is small and the country generally poor. On the 4th April I reached 
Mongtzu-hsien, a place comparatively civil~zrd, there being a French Consulate as well as  
a Chinrse customs station. Mr. Spin~ley,  the head of the customs, kirrdly put me up and 
I halted 3 days there expecting letters. However, none came, so 1 left on the 7th, 4 days 
taking me to Kai-hua-fu and fi\e niore down to Lad-kai on the Red river, and the 
French frontier station. Here I got a boat and two days down stream brought us to 
Yen-bsi, where I had to wait a couple of days for the steamer, then three more days took 
us to Hai-phong, the port of Tong King, from where I found a stcarner going to Hong 
Kong and so to India by P ,  and 0. 

The results of our trip were as follov~s : - 
Some 44,000 square miles of country were surveyed on the f-inch scale, of which the 

Survey of India may take credit lor 29,000 square miles. A possible route for a railway 
has been found in continuation of the Kunlong line, and a great deal of miscellaneous 
information has been collected about the country. 1 have the pleasure of recommending 
very highly the two surveyors who accompanied us-Lachman Jadu and Ram Sabad. 
They both worked untiringly and with great energy in a country, where the people were 
foreign to them and very often unfriendly, and their traverses checked by the longitude 
and latitude observations were generally found very good. I also wish to mention the 
very excellent work done by my interpreter Haroon. In addition the longitudes of  
Momien, Yungchang-fu, Tali-lu, and fsu-hsiung-fu were fixed by telegraph and over a 
hundred latitudes were observed. 

During the field season 1899-[goo, another expedition, will be sent into Yunnan. 
consisting of Captain Davies, Oxlordshirr: Light Infantry, Captain Ryder, I<. E., Survey of 
India, and Major Rlanifold, I. M.S., each accompanied by a surveyor; Captain Rigby of the 
Wiltshire Regiment and Lieutenant Fraser, R.A., each also accompa~~ied  by a surveyor, 
will also be exploring in Yunnan, so that by the end of the season a fairly complete map 
and Gazetteer of Yunnan will be available. 

Nar ra t iue  report 6y CAPTAIN T .  F. B. RENNY-TAILYOUR,  R.E., Ofg .  Superinlendent, 
2nd grade, on :he Survey operations with thr Burma-China Borrndary Commission, 
Northern Section, season 16199-99. 

I t  was again decided to send two parties to demarcate the Burma-China Boundary, 
one working at  the northern end and the other a t  the southern end, leaving in the 
centre the frontier between the W a  country and China for next season. 

The  distance between the parties was so great that, as fa r  as  actual survey operations 
were concerned, they were practically independent of each other, and Captain ;-I. J .  Hare, 
R.E., who was in charge of the Survey Detachment with the Southern Party, is sub. 
mitting a separate report. 
Captain T. F. B. Renny.Tailyour. R.E. 
Surveyor Mahmud Husain. 

Abdul Rahim. The Survey detachment detailed to accompany 
~ub-!&rve~or Moani Ram, the Northern Party is given in the margin. 
39 Khaldrrs, Interpreters, tlc. 

Mr. J. C. Scott, C.I.E., was the British Commissioner and accompanied the Northern 
Party. Mr. J. W.  Jamieson, of the China Consular Service, was the Chinese Adviser a ~ d  
the following officers were posted to the party :-Lieutenant~ColooeI Lloyd, V.C.,R A.M.C. 
as Medical Officer, Captain H. 8. Walker, D.C.L I., as  lntell~gence Officer, Captain R. C: 
Dundas, the Royal Scots, as  Signalling Officer alter Namhkam, and Captain J. L. W. 
Ffrench-Mullen, 13th B.  L., as  Signall~ng Officer up to Naml~karn, 25 Sappers and Miners 
of the Burma Company were also sent. 

General Liu was again the Chinese Commis:.ioncr, he was accompanied by Mr. P1eng, 
several other civ~l  officers and a fairly large escort. Our programme was to demarcate tile 
boundary from lthe Taping river in a south-easterly direction as far a s  the Nam Till$ 

(river). 



W e  left Rhamo on the 28th November, arriving at  Nampaung on the ~ o t h ,  read) to 
meet the Chinese Commission on the 1st December, as  had been previously settled. Mr, 
Rae, the Civil Officer in charge of this part of the Bhamo district, joined us here. 

My arrangements for the survey operations were.:-To do tlie triangulation myself, 
Mahmud tlusain to survey as much as possible along the frontier and in China on the 
4.inch scale, Abdul Rahim to survey the boundary on tlie I-inch scale, arid tofix the position 
of each of the boundary marks, and Mowni Ram to assist with the survey on the I-inch 
scale, when necessary, and at  other times to survcy on the 4-inch'scale. There was already 
a certain amount of  triangulation a s  far a s  Namhkam, but practically none at  all beyond ; I 
intended to push on as fast a s  ~oss ib le ,  strengthening the work up to Namhkam and 
completing the triangulation to theend  of our portion of the boundary before the haze 
set in, and expected to be away from the party for at  least two months. 

On the 1st December we exchanged calls with the Chinese and held our first official 
meeting on the and. Questions referring to maps were constantly cropping up, and 
after consulting with Mr. Scott I found it was impossible for me to  go on ahead with the 
triangulation as I had intended. This was rather a serious matter, as with the haze 
in tlie latter part of the season, it was most improbable that I should now b e  able 
to carry my triangulation right through, and it would be extremely unsatisfactory to 
survev the houndary on the I-inch scale without fixed points. I accordingly applied to 
tlie Surveyor-General and asked him to  arrange for  triangulation bein: carried from the 
Nam Ting  northivards, along the Kokang boundary, by Mr. Adams of No. 21 Party. 

Nampaung is a low and feverish place, and I was very glad when we left it on the 7th 
December. After halting several days cn route ,  we arrived on the 16th a t  a very confined 
camp, more or less in the centre of the disputed country. 

We left this camp on the 24th December, and arrived at Loileng on Xmas day. 
There \\.as first rate camping ground at  Loileng, and the main body of the escort marched 
in on the 26th December, h a v ~ n g  come from Bharno by another and more direct road. 

Just beyond Loileng the boundary became rather complicated, running across fields 
near the edge of the hlCng Wan plain, and in order to decide on the best line we moved 
to Homun on the 5th January. At Homun we settled the boundary down to  the Nam 
Wan, which river it then follows to  the Shweli river near Namhka~n. 

Up to date I had made and observed from 4 stations, but to obtain a satisfactory con- 
nectio~l, ~t was necessary for me to visit and observe from z hills, to  the west of the road 
from Honiun to  Namhkam ; Naru Pum, one of these hills, was nearly 8,000 feet elevation 
and the highest in this part of the country. 

The line being now settled so far in advance, gave me an excellent opportunity of 
doing this work. I accordingly left Homun on the 7th January and rejoined the Commis- 
sion, a march before Namhkam, which place we arrived a t  on the 15th. 

In the hlEng Wan  lain we had made considerable concessions to the Chinese, on the 
understanding that they mould give us corresponding concessions in the Shweli Valley, 
near Namhkam, and further on in the neighbourhood of Mong KO. In order to  decide 
wllat these concessions were, I sent Abdul Rahim to survey the Shweli Valley, and 
hlahmud Husain with a strong escort was sent to survey a t  Mong KO and beyond. 

On Abdul Rahim's returo rve settled the boundary line for the Shweli Valley, and decided 
to move on slowly, demarcating it leaving the Mong KO question until our arrival there. 

4 t  Namhka~n, which is in the Northern Shan States, Mr. Rae lelt us and Mr. Breit- 
haupt took his place. The main body of the escort followed us to Namhkam, but never 
advanced beyond and returned to Bllamo soon alter rve moved on. 

The Commission left Namhkam on the 26th January and arrived at  Mong KO on the 
8th February. 

'The loth February was the Chinese New Year ;  we sent them presents and returned 
calls in honour of the occasion. Several conlerellces were held at  Monp KO and a f te r  
considerable discussion, the boundary line was settled down to the Salween'river. 

S ~ n c e  our arrival a t  Namhkam, I had been able to get  away from the Commission on 
several occasions (or short periods, and being lucky in the matter of weather, had managed 
to observe from a good number of stations, and had carried on the triangulation as fa r  a s  
Miinglio, hesides fixing a certain numhrr of points in advance. 

From mi in^ Ko it tvas decided that the commission should proceed to  M&ng P e n g ,  an 
important Chincse village, with good camping qround, and not far from where the fron- 
tier line along the houndary of the sub-state of  Kokang leaves the Salween river. The 
direct road through our territory is extremely hilly and the Chinese being anxious to  enter- 
tain t h ~  Commission at MCng Ka, Mr. Scott decided to go round with General Liu through 
China, taking about a fortnight or r o ~ t t e .  At the same time Mr. Jamieson persuaded the 
Chinese to aliow Captain Walker with a surveyor to take a month's tripthrough China, 
travelling by a different road to the Commission. I took advantage of these opportunities 
to send Ahdul Raliim with Mr. Scott, Mahmud Husain with Captain Walker, and Mowni 
Ram by the direct road to hleng PICng near the frontier. 

lo the mean timr I had heard Lhat it was impossible for  Mr. Adams to carry on his 
triangulation more than a few miles north of the Nam Ting, and that practically I should 
get  no help from him ; under the circumstances my only chance was to make a dash into 
Kokang while the Commission was going round through China and try and run my trian- 
gulation as lar to the eapt and south a< possible; this I did and having the gootl fortune to 
get sowe ralo, the haze partially cleared off and I was able to do a lot of work. 



1 obtained observations from 9 stations, and fixed a number of points in China, and along 
the boundary to  within l o  or 12 miles of the Nam Ting. I had certainly extremely good 
luck, as the day after observing from my last station, the haze became like prasoup. 

I arrived a t  N&ng P'Cng on the 17th March within an hour or two of t l ~ r  Commission, 
had had a very good time in China;  the Chinese had been most Ilosl~itable a n d  

entertained them in great style ; a t  M@ng Ka' the programme inclu Ird a variety :how which 
was made particularly amusing by each of the members of  the Commission taking a turn ! 

After  staying a few days a t  Meng P ' h g  to settle details about the troundnry, the Corn- 
mission moved on slo\rtly, eventually arriving a t  Ta.<1iuit1ang on the 6th Al,r~l. ~ l ' a s l iu i t~ -  
ang  was within about 6 miles of the Capital of Kokang and delightfully cool. C)\\ing to 
the early commencement of tile rains in this part o f  the country, llie haze cleared Gay 
considerably during April, and enabled me to  form 3 more stations in c o n n e c t i o ~ ~  wit11 my 
others in Kokang, and to fix sufficient poillts to carry the survey accurately down to the 
end of  the boundary on the Nam Ting. 

T h e  demarcation of the Kokang boundary progressed rapidly, and the last boundary 
mark was put up on the 18th April. 

The  duplicate [-inch maps fo r  signature by the Commissioners had been taken in hand 
soon af ter  our arrival a t  Tasliuit'ang, they \\.ere completed by the zznd April, and the final 
meeting for  attaching seals and signatures took place the f o l l o w i ~ i ~  day. 

Our  social relations with the Chinese were very cordial, and  before part ing we did 
our best to return the hospitality they had shown our party when in China. Among 
other entertainments we gave a dinner and a musical evening. On the completion 
of the work, hlr. Scott started off to  interview the Viceroy of Yiinnan, with reference 
to next  season's delimitation. Mr. Jarnieson went off to Ssiirnao, joining Mr. Scot t  a t  
Yiinnan. 

Captain >Valker obtained leave from General Liu to return to Burma vid T1$ngyiieh 
(Momlen) and the Kambaiti pass, auld Mallmud Husain accompanied him. 

remainder of  the  Cornmission left Tashuit'ang on the 26th April and marched 
back to Bhamo, arriving there on the 16th May. The  march back \\,as rendered some\vIiat 
unpleasant, owing to  the fact  that the rains had now Inore or less set in, and we got soaked 
through on several occasions. 

Our transport during the season was composed of Cl~inese and Government mules, 
bu t  it i s  t o  be hoped that only Chinese mules will be employed next season, a s  with a 
Commission like ours Government mules a re  decidedly objectionable. hlr, Scot t  takes 
a great interest in survey w r k  and did his utmost to assist us. I am also greatly indebted 
t o  Mr. Jamieson, whose illfluence \jtith General Liu was insa l~~ab le ,  and to Captain Walker 
who took every advantage that  \\'as offered to make reco~~naissanccs into China, aInfays 
taking one of my rurveyors \\'ill1 him and doing e v e r ~ t h i o g  1m c o ~ ~ l d  to  lacilitate the 
mapping. After the first few days the surveyors were continuously employed and I 
consider we had a vrry successful season. Triangulation \\,as carried on t h ~ ~ u ~ l ~ o u t ,  and 
besides ~ l e n t y  of points along the frontier, a number of distant hills were fixed in China;  
altogether 33 stations were observed from, and in addition, 170  intersected points were 
fisei.  

The boundary line, nvhich was nearly 300 miles in length, was accurately surveyed on 
the I-inch scale ; by working out my trialigulation roughly in die held 1 \vas always abie 
to the surveyors with fixed poillts. 

Every opportunity was taken advantage of  to  survey in China, and nearly all the 
country surveyed on the +-inch scale \\.as across the frontier. 

The lollu\ving are  the areas completed aftel. deducting overlaps :- 
Triangulation, 4,000 square miles. 
Plane-tabling on I-inch scale, r , joo square miles. 
Plane-tabling on 4-inch scale, 7,500 square miles. 

In recess a t  Bangalore the triangulation has been carefully computed, and a s  my last 
stations were also observed fro111 by Mr. Adams (whose work is based on the 

triangulatiol~ brought up by No. 2 1  party from hlandalay), a very good check was obtained, 
and I an1 glacl to say the col~nection is very satisfactory, the dieerences being only about 
2 seconds in latitude, I second in longitude, al:d 30 fe r t  in height. 

T l ~ r  I-inch work has heen fair mapped in 8 sheets and  the 4-inch work has been fair 
mapped on the ordinary +-inch shrets. 

The  cnuntry passed t l~rough was hilly, moderately open, and appeared to  be  very 
healthy in the  cold r\.eaLller ; the dinlate, on the \\hole, \\,as cool and pleasant, and  con- 
s e q u e ~ ~ l l v  the g ~ n e r a l  health of the Survey D~tac l iment  \\.as very good. 

~ u r \ . e ? o r  iCIaIimut1 Husain surveyed an area of 7,300 square m ~ l e s  on the &inch scale. 
H e  is an accurate and experienced surveyor, and considering that he is 55 years  of age, 
marvellously active and hard working. 

Surveyor ~ b d u l  Kahitn surveyed an area of  835 square miles on the ,-inch scale and  
en arcs oc 1,joo square miles on the 1-inrll scale. H e  is a particularly quick surveyor 
and wol.ked very wrll. He was al\lra!s on the best of tcrms with the Chinese, l l ~ e r e b y  
considrral,ly facilitating the work. 

Sub.Survcyor Mowni I<aln surveyed an area of 480 square miles on the I-inch scale 
and an area of 1,000 rquare miles on the &inch scale. He is a good surveyor and worked 
well. 



f ldrrat ive  repor! by CAPTAIN H .  J .  HARE, R.  E., Oficint ing G e p u f y  Superinlenden:, 
2),,i ,orode, on thc Suruey Oprrations m 3 h  the Burma-China Boundary Comnrission, 
Sowthcrn Jectio,r, Seoson 1898-99. 

T h e  boundary line t o  be demarcated hy the Southern party of the  Burma-CI~in~ 
Boundary Co~nmission extended from the south of the W a  country t o  the Mekong river. 
Captain H. 1. Hare, R.E., Officiating Deputy Superintend- T h e  flersontjel of the survev de- 

gnt, 2nd gfade. 
Sub-Assistant Superintendent Ikbaluddin. 
Sub-Surveyor tiudratulla. 

tachmeit  with the party is gi;en'& 
the margin. 

Sub.Survq\.or Jarnna Pershad. 
Rlr. E. C. George, C.1 E., was the British Sub-Commi~sioner, with Mr. P. F. Hausser 

of  t h e  China Consular service as  Chinese adviser. 
l 'he  folloo~ing Officers also accompanied the Commission :- 
Major S .  N. Caulfield, D . S . 0 ,  ~ s t  Gurma Gurltha Rifles, a s  Signalling Officer. 
Capt. J .  I<. l ' od ,  7th Bengal Cavalry, a s  Intelligence Officer. 
hlr. C. B. Sterling, a s  Civil Officer. 
Lieutenant J. Whitehead and later Lieutenant H. G. Corbett, 3rd Burma Regiment, 

Cornmallding the escort, and Lieutenant H .  S a n t  Fournier, of the Essex Regiment, a s  
Transport Officer. 

The  escort consisted of 130 men of the 3rd Burma Regiment  from Kengtung, and 
a detachment of 25 lnen from the Burma Company of the " Q. 0." Sappers and Miners. 

The  Chinese Sub-Commissioner was Chen Tsan from Pu-erh, and he was ac. 
companied by several Military and Civil officials from his district. H e  also was accom- 
panied by an escort of 150 men or  more when we first met him, but this was consider- 
ably reduced towards the close of tlie v;ork. 

T h e  party started Iron1 M a n d ~ l a y  on  November aoth, but  halted a t  hlaymyo owing 
t o  Rlr. George being unexpectedly delayed. This was a very late start and  meant that 
the Com~nission could not ge t  to work before the end of December. 

As I had to  start triangulation fro111 the Salween and carry it up some 50 miles to  
where the bcundary work would start,  I decided to  push ahead of the C~mrr~ iss ion  and 
eventually reached Na-Lawt on ~ 1 s t  December, 3 days in advance of the rest of the party. 

\Ve found that the Chinese had arrived and were encamped two miles OR a t  Mong 
Nga across the Nam Hka, and on the 26th December we moved across to  their camp 
and paid the usual official calls. 

r l i e  total length of boundary to  be laid down was 225 miles. No triangulation exist- 
ed along it until near the end, where I hoped to connect with a series brought up from 
Kengt~ lng  by Mr. Shaw for the purpose. 

T h e  haze would set  in about March  st, after which date, I could not count on being 
ahle to take any observations, consequently I was anxious to  pus11 on ahead of tlie Corn- 
mission, and this Mr. George very kindly arranged lor me to do. 

The  Commission did not leave Mong N g a  until the 25th January, having spent a 
month endeavouring to  come to an understand~ng with the Chinese over the first few miles 
ol  the bou~idary. T h e  country in dispute lay on the s teep slopes of Loi Ang Lawng, 
scarcely inl~abited and  most d~fficult ground lor a surveyor. 

The second camp at  Lah Huok was reached on February znd, and 1 8  days more were 
spent  helore the Chinese Commissioner could be persuaded to consent t o  our proposals. 

lo  all, the first two months' work resulted in only 20 o f  the 225 miles being agreed 
to. After  this fewer dil5culties were raiscd by the Chinese, and Kenglaw the h a l f - ~ a ~  
point of the work was reached early in March. 

T h r  remainder of tlie boun~lary up to the Mekong was agreed to  on the last day in 
April, the survey work being complcted on the 20th of that month. 

Owing to the difficulties raised by the Chinese from the beginning, the Sub-Commis- 
sionrr required the large scale I-inch survey, from which to discuss the boundary line, 
instrad of bring able to settle its run from a f-inch reconnaissance, and confining the work 
on tile I-inch scale to  a survey of the boundary when laid down. T h e  strengtll of  the 
detachrnrnt n a s  not of course calculaled for tl~is, and i t  entailed a large amount of extra  
work on  he surveyors. 

1 an1 greatly indebted to  Mr. Gcorge for the assistance he renderrd to  the survey 
wor!., and also to hlr. Sterling and Captain Tod whose ready help was most valuable. 

I l i e  survey of the bollntlary was made on :he scale 01 I inch to I mile, with the 
exception of where the line lollorved the river N a ~ n  Lam. This  was mapped on the 4 miles  
t o  thc inch scale, the saving of tin:: being of great consequence and a large scale 
record unnecessarv. . ~ 

1 \\-as at,:r togi\-e the plane-tallers points throughout the work by computing the 
t r i ane~~la t ion  in the field. 

all, 30 ~ t . ~ t i o n s  were observed f:,sm, 7 of these being by Rlunslii Ikbaluddin. The 
a r e s  tria~igulatr.tl ht in: 3 578 squarr milcs by myself and 1,146 by i\lunshi 1kb.tlnddiu; total 
4,724 5~1dare " I ,  t s .  Tlie areas plane-t;.l>led were 915 square miles on the I-iuch scale and 
4,216 t ~ u a r c  miles on the f inch. 

lh; tria,ly:il ~ t i n n  was carclully cornputcd in recess at  Bangalore. 
Mr. C. Williams had connected on the atations from which I started near the Sal\reen 

with r l te  t r iaaguldt lo~~ of  No. a1 Party, and 1 had also a connection !\-it11 Rlr. Shaw's 



series from Kengtung. T h e  results were extremely good, the difference being less than 
one second both in latitude and longitude, and within 1 7  feet in height. 

T h e  country throughout was extremely difficult for survey work, being very broken 
and hilly and covered with jungle. Until close to the Mel:ong I did not meet with a 
Single clear hill, and many required a hundred coolies for two or three days to  make any 
sort of clearing. This added greatly to  the difficulties of the work and made it impossible, 
\ , ,here local assistance was not to  be obtained. 

Villages were small and not very numerous, but the natives were expert in the use 
of the axe when they could be induced to  work. 

The  haze set  in about the 3rd Marc!l ant1 rontinucd till the rains broke. I t  was 
astonishingly thick and like a London fog, hiding the sun [or days and  making it often 
impossible to  see more than half a mile. 

T h e  rains broke early in April and continued with scarcely three fine days until we 
finished our long march back a t  the  end of June. With such a large party as  ours the 
results to  both men and animals were very bad, and the experience was not one that  
any oi  us would care to  repeat. 

Sub-Assistant Superintendent Ikbaluddin did excellent work for me during the time I 
was:triangulsting, in choosing and clearing station; in advance, and I consider it was 
largely due to his energy that the work was as good as  it proved to be. H e  also rlid a con- 
siderable area of triangulation and survey on both the I-inch and +-inch scale. I formed a 
very high opinion of him and consider he is well fitted for tlie position he has gained in 
the Department. Sub-Surveyor Kudratulla was rncrstly employed on $-inch work with 
some I-inch survey towards the close of the season. H e  worked most cheerfully and  
willingly, and his marching powers, considering ilk age, a re  surprising. 

Sub-surveyor Jamna Pershad had a difficult position, a s  the principal surveyor between 
the Chinese and our Sub-Commissioner, and acquitted himself very well. H e  is a very 
quick worker on the I-inch scale, and I think with more experience should make a 
valuable surveyor. 



DRAWING OFFICE, CALCUTTA. 

SECTION NO. 1.-GEOGRAPHICAL, DRAWING, AND COMPILATION, 

Stntemenl  showing thc work performed d u r i n f  the year 1898-99. ' 
. - .- -- - . - 

I - 
Number of I I Sheet. 1 

ATLAS OF I N D I A .  1 In. M. 1 I 
Sheets Nos. I S. E., a S. E., 

8 S . E . , 9 N . \ V . ,  lo N.E., 
11 S. W., 29, 30. 37 N. W., 
7 S. \V.. 39 N. \V.,.W,47 $. E. ,49N.E . ,5 fS .  W., bl, 

6 1 N . E , 6 4 S . W . , 6 6 N .  W., 
67S.K..69S. E., 69 S. W., 
70 5.  E., 70 S.  W., 71 S. \Y., 
76 76 N. E.. 766. E., 77 N. E., 
7 8 : 7 8 N . E . , 8 0 S . E . , 8 6 5 . \ V . ,  
87 N. W., 87 S. CV., 88, 94, 
111, 116, Ilqo 125 S. E., 126 
N . E . . I ~ ~ N . W . ,  128 N. E.. 
and 131 N.  \V. . . . 

Sheets NOS. 21 N. \V., 27 N. E., 
40 5. E., 41 b. E., 4\  N. W., 
41S. \v . ,$2N.E. ,42 N. W., 
5 7 S . W . , j B N . W . , 5 8 S . W . ,  
5 9 s .  E . , ~ ~ N . W . , O I  5. W., 
b a N . E . , b 2 S . E . , 6 2 N .  W.. 

8 S. E., 79 N. E . 79 S. h., 80 S. E., 80 N. w., 
80 S. W., 81 N. W., 106 
S. E., 107 N. E., 107  S.  E., 
107 N. \V., 107 S. W., I 4 
N. E., 134 S. E., 134 N. !$.I 
134 S. W., 141 5. W.,r4z N. E. 
142 S. ti.. 142 N. W., 142 S. W., 
143 N. E., 143 S. \V., 144 
N. 8., 144 S. E., I44 S. W.. 
145 N. E.. 145 S. E.. 145 N- W., 
145 S. W., 146 N. &., 146 
N.W.,15oS.  W . , I ~ I  N. W., 
152 S. W., 153 N .  E., I 53 S. E., 
153 N. 1V.s 1.53 S. Wv 154 
N. E., 154 S E., 154 N. W.8 
154 S. W ,  163 S W., 164 
N.  W., 164 S. W., and 16j 

Additions made to railways, roads, canals, and 
changes to boundaries. 

Additions made to names and details for engrav- 
ine. 

GENERAL MAPS. I 

Sheets Nos. 14 N. E., 25 N. E., 
40 S. \V., 41 N. E., 41 S. E., 
41 N. W ,  48 21. E., 58 5.  E*, 
59 N.  \V., 66 S .  W., 77 S. W., g S. E., 79 S. W., and 159 . W. . . . . 

lndia (skelelon) (showi~~g rail- 
ways) (Pholo.) . . . 

lndia (Blue pr~nt) (Litho.) . 
Do. ( a ~ d  Edit~on) (do.) . . 
Do. (skeletor~) (do.) . . 
Do. (show~ng railway stations) 

(Photo.) . . . . 
lndia lshowing canals) (Litha).  
Do. (3rd Uilion) iLitho.) . 
Do. (shoving railnays) (Photo.) 
Do. (Engraved) . . - 
Do. (1,itho.) . . . . I 

PROVINCIAL MAPS. 

1 x 4  

(Engraved) . . . 

- 

14 , Hills brush-shaded for engraving. 

Boundaries to date. 

I Additions to date. 

In progress. 
Additions to date. 

' Ditto ditto. 
Railways to date and published. 

I 

Additions to date. 
Diuo ditto. 
Ditto ditto. 

Railways to date and published. 
Additions to date. 
Boundaries to date. 
Additions to date. 

Uiuo ditto. I Railways todate. 

a Additions to date. 



DRAWING OFFICE, CAI-CUTTA. 

SECTION No. I-conti~rued. 

- con t i ~~ued .  ---- -- - 

REMARKS. 

Additions to date and published. 
Ditto ditto ditto. 

Hl l ls brush-shaded for engraving. 
Additions to railways to date. 

Dit to to date and published. 
Dit to ditto ditto. 
I l i t to  ditto ditto. 

Hills brush.shaded for engraving. 
Boundaries to date. 
Add~tlons lo date and published. 

Dit to d i~ to .  
U i t lo  to railways, roads, etc., to date and 

published. 

Ditto ditto to date. 
Hi l ls brush-shaded lor engraving. 
Additions to ra~lways and boundaries. 

Dit to to date. 
Ditto to boundaries. 
Dit to to date. 
Dit to ditto. 
Dit to ditto. 
Dit to d ~ t t o  and published. 

Compilation in progress. 

Additions to railways to date. 
Ditto ditto ditto. 

Brought up to date. 
Add~tions to railways to date. 

Railwavs to date and published. 
BrougKt up to date and published. 
Additions to date. 

Ditto ditto. 
Dit to ditto. 
Dit to ditto. 
Ditto ditto. 
D i ~ t o  ditto. 
Ditto ditto. 

Additions to date. 
Completed and published. 
Additions to date and published. 
Completed and published. 

Dit to ditto. 
Dit to ditto. 

Additions t o  date. 
Ditto do. and published. 
D i ~ t o  do. 
Dit to do. 
Dit to do. and published. 

Prepared and sent lor Lithography. 
Dit to di  to. 
Dit to ditto. 
Dit to ditto. 
Ditto ditto. 
Ditto d~tto. 
Ditto ditto. 
Ditto ditto. 

Add~tions to date and published. 

Additions to date. 

. . - .. -- . 

- 
TITLE. 

P R O V I N C I A L  MAPS-coirtd. 

Bengal, Bihar, Orissa, and Chota 
Ndgpur (Litho.) . . . 

L)itto Dltto (skeleton) 
Bombay Presidency (Engraved) 

Dit to ditto (dltto) . 
Ditto ditto (Litho.) . 

Central India Agency (Engraved) 
Central Provinccs (ditto) 
Madras Presidency (ditto1 . 
Ditto ditto (ditto) . 
Dit to ditlo (Litho.) . 

Nepdl . . . . . 
Nizam's Dominions (Litho.) . 
North-Weslern Provinces and 

O u d h ( L ~ t h o . )  . . . 
Punjab (Engraved) . 
Ditto (d~tto) . . 
Dit to (ditto) (skeleton) . 
D ~ t t o  (ditto) . . 

RBjputana Agency (Engraved) . 
Ditto dltto (Litho.) . 

Sind (Litho.) . . 
Upper Burma (and Edition) 
Do. ditto (3rd Edition) . 

D I V I S I O N A L  MAPS. 

Chittagong . . . . 
Dacca . . . . . 
Pegu . . . . . 
Presidency . . . . 

DISTRICT  MAPS. 

Assanl- 
Darrang . . . . 
GBro H ~ l l s  . , . . 
God1p6ra . . . . 
KBmrup . . . . 
Khdsi and Jaintia Hi l ls . 
Lakh impur .  . . . 
Ndga Hills . . . . 
No\vgong . . . . 
Sibslgar . . . . 

BENGAL- 
Bogra.  . . . . 
Ch~ttagong . . . . 
Ds rbha~~ga  . . . . 
D~najpur  . . . . 
Jalpilguri . . . . 
Malda (and Edition) . . 
Mianspore.  . . . 
hlonphyr . . . . 
Patna . . . . . 
Slldliabad . . . . 
Sillghbhum . . . . 

BOMOAI- 
Allmedabad . . 
Ahmednagar , . . 
I<olAba . . . . 
Ndslk . . . . , 
Poona.  . . . . 
RatnAgiri . . . . 
S3t6ra . . . . 
S ~ ~ r a t  . . . . 
lidthi iwdr ~ ' g e n c ~  . . 

C U H T R ~ L  ~ROVINCES- 

Hoshangabad . . . 
- -- - 

Statement 

Scale. 

--- 
In. M. 

1=16 
1=32 
1=16 
1 = 16 
1 =32 
1 = 16 
1 =I 6 
1=16 
1=16 
1=3z 
1=33 
1=16 

1=32 
1=16 
I =  16 
1 =32 
1=8o 
I=I b 
I= 16 
1 = 16 
1=16 
1=16 

I=% 
1=8 
1=4 
1=8 

I=4 
1=4 
1=4 
1=4 
I =4 
r=4 
1=4 
1=4 
1=4 

1=4 
1=4 
1=4 
1=4 
I=.$ 
1=4 
I = S  
1=4 
1=4 
1=4 
I=J 

1=4 
1=4 
1=4 
1=4 
r=q 
r=4 
1=4 
1=4 
1=16 

1=4 
- 

of work 
- - 

Nurnlner of 
Shcetu. 

2 
I 
I 
I 
I 
2 
2 

4 
4 
I 
I 
a 

I 
4 
4 
1 
I 
I 
I 
I 
2 
t 

I 
I 
4 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 



DRAWING OFFICE, CALCUTTA. 

- 

DISTRICT MAPS-conclrrded. 

BORNA- 
Bllarno and Myitkyina . . 

PUNJAB- 
klhksua; . ' . . . . . .  

esh.5~-ar . . . . 
Rdwalpindi . . . 

STANDARD MAPS. 

Assrsr- 
Sheets Nos. zS, 40, 50, and 52. 

BENGAL- 
Sheet No 74 . . . 
Sheets Nos. z, 4, 6, 11, and 15. 

BOMBAT- 
S W 

Sheet No. 279 - . . 
3 

CEYTRAL INDIA AND R ~ J P U T -  
As.4- 
Sheets Nos. 118, 147,206,241, 

258, 303.306,318,33a3 345, 
379, and 471 . . . 

Sheets Nos. 307,378,410, and 
4 7 4 .  . . . . 

Sheets Nos. 71,347, and 408 . 
Sheets Nos. 108, 109, 134, and 

1 3 j .  . . . . 

CBNTRAL PHOVINCES- 
N W. 

Sheet No. ~ o y  + . . 
Sheets Nos. 4. 8. IP. zo, and . .  . 

6 8 . .  . . . 
Sheets Nos. 19.34, and 266 . 
Sheet No. 18 . . . 
Sheet No. 67 . . 

HYDERABAD- 
Sheet No. 173 . . 

MADRAS- 
Chendragiri Taluk . 
Chittoor and Gudiyhttan 

Talukm . . . 
Hosilr a rd  Dharmapuri Taluk 
JJvid~ tlills . . . , 
Krkhnagiri Taluk . 
Pachai~nalai Hills . 
Sheets Nos. 23, 24, 50. 51, 78 

102, 104. 105, and 172 

NORTR-\YEJTBRN PROVINCE! 
A N D  OUDH- 
Sheeta Nos. 63 '' y'. % 

Sheet No. 171 . . 

work-continued. - 
REM,\RKS. 

Railways brought up to date. 

Completed and published. 
Ditto ditlo. 

Additions to boundaries. 
Completed and published. 

Completed. 

Additions to date and published. 
Ditto ditto. 

Boundaries to date. 

Brought up to date and published. 

Completed and published. 
Add~tions and corrections to date. 

Ditto to date and published. 

Additions to details. 

Completed and published. 
Additions to date and published. 

Ditto lo boundaries. 
In progress. 

Additions to date. 

Completed and under publication. 

Published. 
Ditto. 
0i.o. 
Ditto. 
Ditto. 

Additions and corrections to date. 

Additions and corrections to date. 

Completed and published. 

Statement 

Scale. 

-- 
In.  hl. 

I =8 

I =4 
1 = 4  
1=4 
1=4 

I = Z  

I = I  
1=1 

4= I 

I = I 
I = I  
I = I  

I = Z  

q= I 

1=1 
I = I  
I = I  
I = I  

I = I  

4= I 

4=1 

4= I 

of 

Number of 
Sheets. 

I 

I 
I 
I 
I 

4 

I 

5 

r 

12 

I 

I 

53 
: 
8 

10 

4 

1 If 

4=1 4= I 

I = I  

4= I 

1x1 

9 

4 

I 
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DRAWING OFFICE, CALCUTTA. 

SECTION NO. I-continued. 

Statement of work-continued. 
- 

TITLE. 

STANDARD MAPS-cotltd. 

PUNJAB- 
bheets Nos. 66 S. E., 67 S. E., 

68N .E . , 6SS .E . ,GgN.E . ,  
69 N.W., 69 S.W., 70 
N.W. ,g3S.E. ,  93 S.W.. 
94 S.E., 94 N.\V.. g j  
N.W., 121 S.E., 121 S.W., 
and 122 S.W. 

Sheets Nos. 69 S.E., 70 N.E., 
94 N.E., 94 S.W., 1 2 2  N.E., 
a : : d ~ m N . W . .  . . 

UPPBR BYRMA- 
Sheets NUS. 305, 307, 315, 

351, 352, 353,355. 360. 361. 
and 362 . . . 

Sheet No. 306 (and Edition.) . 
Sheets Nos. 304, 350, 398. 399, 

402, and 455 . . . 
Sheets Nos. 260 (2nd Edition), 

316. 40% 401, 403s 4043 405. 
406, and 407 . . 

Sheets Nos. 313 and 314 . 
LOWER BURIIA- 

S. \v 
Sheets Nos. 272 --2' 274 

N.\V., N Z .  
3 

(2nd Edition) 
I 

N., N . W  274 -' (2nd Edi- 
3 4 

(2nd 

Scale. 

In. M. 

2=1 

a = ~  

I = I  

I = [  

I = I  
I = [  

Number of 
Sheets. -- 

16 

6 

10 
I 

6 

9 
z 

3 

REMARKS. 

Completed and published. 

In progress. 

Completed and published. 
Ditto ditto. 

Ditto and under publication. 

In progress. 
Boundaries brought up t o  date. 

26 

I 
I 

I 
I 
1 
r 
I 

I 
I 
I 
I 
I 

-- 

s.., s . w . , s . w , ,  
276-1 

Cs:, 3 ~ . E  
(a76 -' and 323 

N CV. 
4 

) 279 ST* and 280 
N*. . . . .  2 

NORTH-EASTERN FRONTIER 
S ~ I ~ I R S .  

Sheet No. 15 N.E. (3rd Edition) 
Sheet No. 15 S.E. (bth Edition) 
Sheet No. 22  S.W. (and Edi- 

tion) . . 
Sheet No. zz'(6tli Edition) . 
Sheet No. 23 N.W. (8th Edition: 
Sheet No.23 S.W. f i t b  Edition) 
Sheet No. z3 (and d~tlon) . 

S OUTH-EAST~RN FRONTIBR 
S E ~ 1 ~ s .  

Sheet No. I N.E. (7th Edition) 
Shwt No. I S.E. (5th Ilditiol,, 
Sljcet No. I N.W. ( j th Edition 
Sheet No, I S.W. (4th ~rdi l io t~ '  
S?eet No. a N.E. (71h Edi~ioli 

J - .. .- -- 

Completed and published. 

Boundaries to date and published. 
Brought up to date and published. 

Railways brought up to date. 
Conipleted and published. 
Rrought up to date and published. 

Dilto ditto ditto. 
Hill shading in progress. 

In progres,. 
Ditto. 
I)ilto. 

Additions to date. 
In progress. 

.- ~- 

4=1 

1=4 
1=4 

1=4 
rs8 
I =4 
1=4 
I = 8  

1=4 
I =4  
1=4 
1=4  
1=4 

-- --- 



DRAWING OFFICE, CALCUTTA. 

SECTION NO. I- continrred. 

TITLE. 

S T A N D A R D  MAPS-eorrcU 

Sheet No, 2 S.E. (5th Edition) 
Sheet No. 2 S.\V. (2nd Edition) 
Sheet No. 4 N.W. (6th Edition) 
Sheet No. 4 (and Edition) . 
Sheet No. 5 S.W. (6th Edition) 
Sheet No. 5 . . 
Sheet No. 6 N.W. (7th E'dition) 
Sheet No. 6 (2nd Edition) 
Sheet No. 7 (and Ed~tion) . 
Sheet No. 8 (and Edition) . 

A D M I N I S T R A T I O N  
REPORT MAPS. 

Upper Burma (2nd Edition) . 
N.-\V. P. and Oudh . . 
Punjab . . . . 

ASSAN- 
Cachar . . . . 

BBNOAL- 
Hill Tippera . . . 
hlrmensingh . . . 
Noikhil i  . . . . 
Purnea . . a , 

RAnchi . . . . 
Tippera . . . . 

CBNTRAL PROVINCBS- 
Bi16ghAt . . . . 
BetJI . . . .  
~ h a n d g r a  . . . . 
Hoshangabad . . . 
h • . . . . . .  
Nagpur . . . . 
Narsinghpur . . . 
Nim6r (skeleton) . . . 
NimAr (with hills) . . 
Raipur . . . 
Seoni . . . . . 

HYDBRABAD A t s l a l r a ~  DIS- 
TRICTS- 
AmrAoti . . . . 
BuldAna . . . . 
Ellichpur . . . . 
W J n  . . . . . 

Punl rs -  
Dera Ghdzi Khan . . 
Ders GhAzi Khan . . 
CurgAon . . . . 

-. . . -. . . . . - . - - .. -. . . - .- 

of 
-~ 

Nnmber of 
Sheeb. 

1 
I 
I 
I 
1 
1 
1 
I 
I 
I 

1 
I 
I 

I 

I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
1 
I 

I 
I 
I 
I 

I 
I 
I 

-=------- 

Slatemcnt  
- . - 

Scale, 

In. M. 

1 = 4  
1 = 4  
1 = 4  
1=8 
I=+ 
I=S 
1=4 
1 = s  
1=8 
1=8 

1 ~ 6 4  
1-32 
I =32 

1=8 

1=8 
1=8 
1 = 8  
I=S 
1=16 
1'8 

1=12 
I =8 
I = S  
r = ~ a  
I = S  
1=8 
I=?, 
I =S 
1-8 
I = S  
r=zo  
I = 8  

1 =B 
1=8 
1=8 
1 = 8  

1 = 8  
1=16 
I = 8  

work-continued.  
- - -. . . . -- 

- - 

REMARKS. 

-- -. -- 

Additions to da te  and published. 
Ditto ditto ditto. 
Ditto ditto ditto. 

In progress. 
Additions to date and published. 
Completed and under public ,tion. 
Additions to  da te  and publ~shed. 
In progress. 
Comple~ed and under publication. 
In progress. 

Additions to date and published. 
1)ilto ditto ditto. 
D i m  ditto ditto. 

Additions to railways. 

Completed and published. 
Diuo ditto. 
Ditto ditto. 

Additions to date. 
Complrtrcl and  published. 
Add~tions to date. 

Completed and  published. 
IJitto ditto. 

Additions to date and ditto. 
Completed and published. 

Di!to ditto. 
Dilto ditto. 
D i ~ t o  ditto. 
I )itto ditto. 
D ~ t t o  ditto. 
I)itlo dilto. 
1)itlo ditto. 
Ditto ditto. 

Completed and published. 
Correct~ons to date. 
Completed and published. 

Ditto dltlo. 

Corrections to date. 
Cornplrted and published. 

Ditto d i t~o .  
. - ~ - -  .~ - ._ 



D R A W I N G  OFFICE,  CALCUTTA.  

ADMINISTRATION 
REPORT MAPS-concld. 

Stzternenl of work-continued. 
--- - -- 

In. M. 

TITLE. Number 01 
Sheets. 

H o l i a r p u r .  . . . 1=8 . . . . I=I~ 
. . . . . 1=8 
Peshiwar . . . . 1=8 
Rdwalpindi. . . . 1=8 
Rohtak . . . . 1=8 
Shihpur (skeleton) . . 1=8 

Reu~nws. 

I N D E X  MAPS. I I 
For Administration Report . 
Provincial index File . . 
Index to the traverse operations 

in Dera Ism6il Khan . 
Index to the standard sheets oi 

Lushai Hills . . . 
Index showing survey opera. 

tions in the Himalayas . . 
lndex to the standard sheets of 

Assam . . 
Index to the standard sheets of 

Upper and Lower Burma . .I index to the standard sheets of 
Bengal . . . . 

index to the standard sheets of 
Central Provinces . . . 

lndex to the standard sheets of 
Madras . . . . 

lndex to the standard sheets of 
North-Western Provinces and 
Oudh . . . . . 

lndex to the standard sheets of 
the Punjab . . 

index to the geoeraphical 

Various 
Various 

1=8 

1=16 

1=20 

1=24 

1 = 3 a  

1=48 

1=48 

1=48 

1=48 

I=@ 

1=128 

1ca56 

TRIANGULATION 
CHARTS. I I 

Triangulation Chart of Khdsi 
Hills . . . . . 

Triangulation of Sheet 272 of 
Lower Burma Survey 

Triangulation Chart of  omb bay 
Survey . . 

Triangulation Chart of No. 20 
Party . . . . . 

Triangulation Chart of No. 21 

P a r t y .  . . . . 
PLANS OF CITES A N D  

CANTONMENTS. I I 
Plan of Intrenched position of 

the British Garrlson at Luck- 
now . . . . . I=qooft. 

and 8ooft 
I.ucknow, General Plan . . I =Boofl. 
Plan of Al~pur Zoological 

Gardens . . . . 1=150ft. 
Plan of Umballa Cantonment . I = I toft. 
Plan of Calcutta Town . . 16= I 
Plan of Relgaum City and 

Environs . . . . 8=1 

Completed and published. 
Ditto ditto. 

Hills brush-shaded for engraving. 
Additions to date. 
Completed and published. 
Compilation compleled. 
Completed and published. 

Brought up to date. 
Ditto. 

( Traces made on vellum cloth. 

I A trace made on vellum cloth. 

I Showing a-inch and pinch publications. ' 

I Brought up to date and publinhed. 

I n  progress. 

Showing different surveys. 

Additions to date. 

Showing publications. 

I Additions to date. 

1 Ditto. 

I Showing different publications. 

I In  progress. 

I Completed and publ i lcd. 

I Ditto ditto, 

I Published 

I n  progress. 

Ccmpleted and published. 

Completed. 
Uitto. 

Completed and published. 
A trace made on vellum cloth. 
Additions to date. 

I Ditto ditto. 



D R A W I N G  O F F I C E ,  C A L C U T T A .  

SECTION NO. I-continued. 

Map or Gwethe Working Circle. I 
I 

klap of Saing Yane Working 
Cirde . . . . . 1 

work-continued. 

REYARRS. 

A trace made on vellum cloth. 

Ditto ditto. 
Corrections to date. 

A trace made on vellum cloth. 

Ditto ditto. 

Completed. 

Prepared. 

Additions Lo date. 

Ditto ditto. 

In progress. 
Completed. 
A trace made on vellum cloth. 

Additions to Railways. 

Completed. 
In progress. 

For reduction by photography t o  
Ditto. i scale I inch=ga miles, lor 

Map ol Routes in the Bengal 
Ditto. Command. 
Ditto. 

Additions and corrections to date. 

Ditto ditto. 

Stalement of  

TITLE. ( hie. 1 Number ol 

Sonth61 Pargana show in^ the 
distr~bution of the Aryan 
Languagcs of the District . I 

I 
Aryan Languages and dialects 1 

rpc,ken in East Chota NQgpur. I 
Illustrzting lhe mertinp round 

01 Uen~al i .  OrijQ, an-d i ih i r i .  I 
Illustrn~ing llle meeting ground i 

ol Bengali, Orij.4, and Bihdri. 
L.nKu;.ges spgkcn near the 1 

North-\Vest krontier of India. ( 
I l l u s ~ r a t i ~ ~ ~  the area in British j 

India in which Puslo Lan- 1 
g u ~ g c  is spoken . . . I 

Illustr:.t~ng the dialects and sub- 
dialr.19 of the Bihlri Lan- / 
gusge . . . . 
- .- - . - .- 

Sheets. 

I 

I 
I 

I 

I 

I 

I 

4 

I I 

6 
I 
I 

2 

6 
I 

a 
a 

2 

4 
I 

I 

P L A N S  O F  CITIES A N D  
CAN'I'ON hI E N 1  S-cofrtd. 

Plan of Jullundur Cantonment . 
Plan ol Secunderabad Canton- 

ment and Environs . . 
Map ol Simla and Jutogh . . 

MISCELLANEOUS MAPS. 

Plan of South Indian Railway . 
Plan of Bezwada-Madras Rail- 

way . . . . . 
Plan of proposed Santnl Rail- 

way . . . . . 
SPECIAL MAPS. 

Map to illustrate History of 
Mutiny, 1857 . . . 

District Malda-Sheets Nos. 2, 
q ,6 ,and7 . . . . 

District Purnea-Sheets Nos. 
I. 3,4, 5. 7, 8, 9, 11, '2, '4, 
e n d ~ j  . . . . 

Postal Atlas of India-Sheets 
Nos. 103, 112, 113. 114, 120, 
a n d 1 2 1  . , . . 

Map ol H6jpurdna Agency . 
Sketch map of Borakka Range . 
Map ol Orissa and Burdwan 

Divisions . . . . 
Sketch map of countries l o  miles 

round Saugor. hleerut. hluttra, 
Noa-gong. AIIahabad, and 
Bareilly . . . . 

Route map of Assam . . 
Route map of Bengal. Bihar. 

Orissa, and Chota NSgpur . 
Route map ol Central Pruvinces. 
Route map 01 North-Western 

Provinces and Oudh . . 
Route map of Punjab . . 
M a p o f N e p d l .  . . . 
Map of Assam lo illustrate 

PoliceRepurt . . . 
W O R K  D O N E  FOR 

O T H h R  DLPAHTMENTS.  

I Completed lor the Conservator of Forests, Ten=- 
serlm Circle. 

--- 
In M. 

6=1 

2=1 
6=1 

I= I  

I = I  

1=8 

1=6polt. 

I = I  

I = I  

1=4 
1=4 
1=4 

1=8 

I = I  
1=16 

I = 16 
I = 16 

1=16 
1:16 
1=3a 

1=32 

I In progress, lor the Conservator of Forest9,Tenar 
serim Circle. 

Completed and under publication in connection 
nilh Linguistic Survey. 

Ditto ditto ditto. 

Ditto ditto ditto. 

Ditto ditto ditto. 

Ditto ditto ditto. 

I Ditto ditto ditto. 

I D ~ t t o  ditto d~tto.  
- -. - - - . - -. . - - - - -- - - - 



DRAWING OFFICE,  CALCUTTA. 

Statement o f  wovk-continued. 
- 

REHARIIS. 

Completed and under publication in connrction 
with Linguistic Survey. 

Ditto d~tto. 

Prepared. 

For Surveyor General's Office. 
,, Other departments. 

- 

TITLE. 

WORK DONE FOR OTHER 
DEPAR rMENT.5-contd. 

MISCELLANROU~-contd. 

Illustrating the dialects and sub. 
dialects of the Bengali Lan- 
guage . . . . 

Illustrating the area in British 
India in which Oriyi Lan- 
guage is spoken . a . 

India,shou,ing Plague Inspection 
statlono . . . . 
MAPS, COLOURED, ctc. 

Maps on various scales . . 
Ditto ditto . . 

TOTAL . 

In. M. 

1=64 

1=64 

I =Bo I 

1,501 
485 -- 

1,986 



DRAWING OFFICE, CALCUTTA. 

. . . . . . . . . . . . . .  At lasSheets .  . . . . . . . . . . . . . .  General Maps  . . . . . . . . . . . . . .  Provincial Maps . . . . . . . . . . . . . .  D i s ~ r i c t  Maps . . . . . . . . . . . . . .  S ~ a n d a r d  Maps . . . . . . . . . . .  Plans of Cities a n d  Cantonments . . . . . . . . . . . . .  Triangulation Charts . . . . . . . . . . .  Adniinistration Report Maps  . . . . . . . . . . . . . .  lndex Maps . . . . . . .  Stat is lkal  and Ex t ra  Departmental Maps 
Miscellaneous maps . . . . . . . .  
Originals and  ofhce copies of various maps wi th addit ions and  corrections i n  territorial boun- 

daries and  public works . . . . . . . . . . .  . . . . . . . .  Tracing prints prepared for At las Reductions. 
Tracings o l  various maps and o l  roads, canals, and  railways f rom originals, supplied b y  . . . . . . . . . . . .  Public Works  Department . . . . . . . .  Engraved proofs of Atlas Sheets i n  various stages 
Engraved prools of General and  Provincial maps including Index charts . . . .  . . . . . . . .  Engraved proofs of Administration Report maps 
Litho. proofs of General and  Provincial maps including Index charts . . . .  
Litho. proofs of Dist r ic t  maps transferred from copper plates . . . . . .  
Litho, prools of statistical and extra-departmental maps . . . . . .  
Photo. proofs o l  standard sheets and various other maps . . . . . . .  
Colour ing of rltaps for various purposes . . . . . . . . .  
Projection a n d  examination of graticules and  plott ing of points . . . . . .  

Statement of work -conc luded .  

_ P 
. 

~ - - .. ~ - I __ _ 
N. 6.-In addition to the above, many miscellaneous jab, ouch as supply of geographical data to various .,ffjCialr 

cdculation of aruci, coml~utation of graticc~lu lor the prolection of the mheets of the lnd~an Atlas, examination of th; 
roof .hcet, of the ' Survey of India Department Natu.' and the ' General Report on the operations 0 1  the butvey 01 

gep.rtmsnt' dcrin 1897 98, as to the correct orthography of geograpbid names. and various other minor work, hnvc been 
partormed by the lf.aminiug ssctiou. 

Dmription of work. 

- 
- 

Number of 
sII~.~.. 
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D R A W I N G  O F F I C E ,  C A L C U T T A .  

SECTION NO. 11.-REVENUE, DRAWING, AND COMPILATION, 

Sheets Nos. 78 and 79 . 
Sheet No. Bo . . . 

Statement showine the work performed durrng the year 1898-99. 

District Hasdra. I 

TITLE. 

-- 

# 

A T L A S  OF INDIA.  

Sheet No. I Z I  . . . 
S T A N D A R D  MAPS. 

PUNJAB. 

Dtstr#:t Peshdwar. 

Sheets Nos. 51 and 52 . . 
Sheets Nos. 105, 106,and 107 . 
Sheets Nos. 108 and 134 . . 

Sheet No. 12 . . . 
Didr ic t  Dera G h h i  Khan .  

Number of 
Sheets. 
- 

I 

Scale. 

-- 

In. M. 

1=4 

I =  I 

I=[ 

I = I  

Sheets Nos. I to zo . . .I 

- -  - 

REMARUS. 

--- 

Corrections made to Railway lines 

NORTH-WEETERN PROVINCES 
A N D  OUDH. 

Districts Mecrut and Moradabad. 

Sheet No. 31 . . . . 
Districts Saha'mnpur, Musaffar- 

tlagar, and Meerut. 

Sheet No. 15 . . . . I  
Sheers Nos. 6 and 16 . .I 
Sheets Nos. 10, 14, 18, and 19 

. I 

Dirtrictr r a u n p l u ,  Btnares, 
and Mivshpur. I 

Districts Aligarh, Apra, and 
M r t t r a .  

Sheets Nos 23,24, 25, 35, 37, and 
38. 

Sheets Nos. 118,169, and 171 . /  I = I  

I=I  

D i ~ l r i c t s  Bnsti, Covabhprr, and 
Ghn'sipur. 

Sheets Nos. 175. 188, 189, IQO, 
aog, nos, 208, and 220 . . I = I  

Dirtricis G h l n i p ~ r ,  Bennrrs, and 
Mlrs6;itri r .  

Sheets Nos. 193. 196, and 197 . 

Sheet No. aa1 . . . I I=I  

I = I 

( Proofs sent to press lor orrection. 

Completed up to margln from data of the sur- 
rounding counlries. Surveyed topographically. 
Proof sent to local officers for examination. 

Completed and sent to press for reproduction to  
full scale. 

Completed 

Compilation in progress. 

( Proof passed, press order given. 

Additions and corrections made lrorn 4-inch 
tracings of Settlement ofiicer. 

Second prool sent to press for correction. 

Completed and published. I Proofs returned to press for correction. 

1 Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Completed and  published. 
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DRAWING OFFICE,  CALCUTTA. 

work-continued. 
-- -- :-__ 

Rauraus. 

New compilation in progress for republication. 

Proof sheet sent Lo press for correctiov. 

Prools passed and press order given. 

Proofs sent to press for correction. 

Additions and corrections made to boundaries, 
roads, etc. 

Proofs sent to press for wrrectioo. 

Additions and corrections made to boundaries, 
roads, etc. 

Prools sent out to district officers for correct io~ 
up to date. 

Corrected for republication. 

Proofs examined and rent to press for correction. 
Additions and corrections made to boundaries, 

roads. etc. 
Compiled from old Main Circuit Maps. 

Additions and corrections made to boundaries, 
roads, etc. 

Additions end correct io~ made to boundericr, 
roads, etc. 

- - -. . - - - -. . . . . - . 

of 

Numbrr of 
Sheets. 

I 

4 

l1 

a 

a 

a 

4 

7 

a 
a 

I 

2 

I 
5 

.- . -. 

-- - 
TITLE. 

STANDARD MAPS-contd. 

N O ~ ~ ~ - W ~ ~ ~ ~ ~ ~  PROVINCES 
A N D  OUDLI-contd. 

Districts Snhdronpur, Carhwn'l, 
Dchrn h'n, and Bijnor. 

Sheet No.27 . . . . 
Districts Mecpt and Munofar- 

nognr. 

Sheet No. 31 . . . . 
Portion of Nnini To1 (Kumdun 

Bhdbar) District. 

S.E N.E 
Sheets Nos. 63 -f, 6 4 e 3  . 

N S  SS. 
Sheets Nos. 46 * 4 ,  a 8 

S.E 64 - and 251 
1,%4'  1, 2, 3, 4 

Ouna.  

Sheets Nos. 134and 146 . . 

BENGAL. 

District Dnrjccling. 

Sheets Nos. atg  and 270 . . 
District Munnffnrpur. 

Sheets Nos. I 14 and I I j . . 
District1 Hooghly and Homroh. 

Sheets Nos 285 and portions of 
208, 263, and porlions of 262, 
264. and 26j . . . 

Sheets Nus. 136, 287, and 288 
and portion of 289 . . 

District My mmn'ngh. 

 hei is Nos 347 and 348 . . 
SheetsNw.34jand361 . . 
Sheet No. 389 . . . . 

District Fnridpur. 

Sheet. Nos a and 4 (old) . . 
Dirlrict Rdjshdhi. 

She- Na. a,  3.5, la, and 13 . 
-. - - - . - .- - . - - . 

Statement 

----A- 

In. M. 

I=I 

I = I  

1=4 

'=4 

I = I  

I = I  

I = I 

I= I  

a = ~  

I= I  
I = I  

I = I  

I = I  

I = I  

. - . - 



b R A W I N G  O F F I C E ,  C A L C U T T A .  

SECTION N O .  11-continfred. 

Sheets Nos. I to  9 . . ./ I= I  

Statement  o j  work-continued. 
~ 

TITLE. 

.- 

S T A N D A R D  klAPS-contd. 

ASSAM. 

Sheets Nos. 164, 192, 350, and 
351 . . . . . 

Sheets Nos. 183, 195, 101. 203. 
204, 206,231, 232, and 328 . 

Sheets Nos. 206 and 240 . . 
District Th lnn .  

S.E. 
Sheets Nos. 133 x4, 

N.E. h E. and '--- . 
'34 K 4 '  1. 2 ,3 ,  4 

Districts Pegu and Tl~atOr.  

-. 

- 
In. M. 

Number 01 
Sheets. 

2 
a 

6 

I = I  

I = I  
I = I  

4=1 

Distvicts P e p ,  Thavvawaddy, 
nrrd Tounfoo. 

Sheets Nos. 274, 275. 276, 322, 
323.324, and 325 (I" 4 sectlons 
e a c h ) .  . . . 

. - ~- 

REMARKS. 

.~. 

Proofs returned to press for final press order. 
Additions and  corrections made to boundaries, 

roads, etc. 

Additions and  corrections made to boundaries, 
roads, etc., from 16-inch tracings supplied by the 
local officers. 

2=1 

Sheets Nos. 486,487, and 488 . 1 I = I  

Distr ic t  Cachov. I 

Sheets Nos. 326, 327. 372, and 
373 (in 4 sections each) . . 

~ h e & s  Nos. 179, 277, 280, 232, 
421, and 422 . . . 

Sheets Nos. 140 and 278 . . 

Sheet No. 489 . . . 
Sheets Nos. 557 S.W. 

558N.W. . . . 

Sheets Nos 68 and 69 . 
Sheets Nos. 1 and 3 (old) . . 

CENTRAL PROVINCES. 

District Betkl. 

Sheets Nos. 2, 4 5. 7, I& and 36 

District Ninrdr. 

2=1 

I = I  
Z = I  

UPPER BURMA. 

Southern Sh,~rr States. 

Sheet No. 404 . . . I= I  

Disiuict Minbu. 
I ! 

I = I  
I = I 

I = I  

Dislrict Tavoy. 
I 

Additions and corrections made to boundaries, 
roads, etc., from 16-inch tracings supplied by the 
local officers. 

I Proofs passed and  press order given. 

Proofs sent tq press for correction. 
Additions and corrections to boundarieg, etc. 

Proofs sent to press for correction. 

Fair maps received from the executive officers, 
examined cursorily and reported. 

Ditto ditto. 

Seco~id proof returned t o  press lor correction. 
Fair maps corrected and  sent to press for further 

prooIs. 

Proofs sent out to district officers for approval 
and reterence. 

Fair maps examined. 

Compiled from Cadastral maps and examined. 

Sheets Kos. 127 and 174 . 
- 1  

F ~ r s t  proof returned to ptess for c~rroctions. 

Sheets Nos. 128, 129, and 175 .I I= I  Stcond proof sent to press lor correction. 

- -- I - --.- -- --- - - - - 7 r z - -  

I Finished hill shading for No. 11 Party. 



D R A W I N G  O F F I C E ,  C A L C U T T A .  

Sheeta Nos. 2 and 8 . . a Addilionr and corrections made to boundarirq, 
' 1 1 i roads. etc. 

- ~ - - ~ - -  

work-continued. 
- - - - - -. . 

R a u ~ a ~ s .  

F 

Fair maps corrected from district officer's maps 
and sent to  press for republication. 

Fair maps received from the Executive Officer, 
examined and blue print reductions sent LO 

O/C No. l o  or I I Party. 

Di t to ditto. 
and proofs sent to district officer for reference. 

Fair maps received from the Executive Officer, 
examined and I inch blue prints supplied to 
the 01cNo. l o  or 11 Party. 

Di t to.  ditto. 

Additions and corrections made to boundaries, 
roads, tic. 

D i t to  ditto. 

Di t to ditto. 

Printed map touched up, corrected, and sent to 
press. Prool examined and returned to press 
lor corrections. 

Addit:ons and carrections made to boundaries, 1 roads, etc. 

... -- - 

TITLE. 

--- - 
S T A N D A R D  SHEETS -;ontd. 

U P P E R  BURMA-contd.  

District Kyauksi. 

Sheets Nos. 263 and 264 . . 
Distric IMaikfila. 

Sheets Nos. 263 E, 264 N*., 
S W. S . W .  

N W. a65 *.* a16 S. W., S. E., 

21,N.W.N.E.,18N.W.N,E,, 
S.W.S.E. S W . S . E .  

a n d z ~ g N . W . , N . E .  . . 
District Yamithin. 

Sheets Nos. 269,170, and a71 . 
Sheets Nos.at8 s . E . , ~ I ~ ~ .  

S W.SE.m 
220 %'a21 N.E., a 6 6 * 5 ,  

3 t.., S.W.S E 
and267N.W. . . . 

5. W. 

N . W  N. E. 
Sheets Nos a67 G', 1.3. 

S. F. .- .- N. E. 
1.3-4' and 26' 1-2-3-4 . 

P A R G A N A  MAPS. 

District Birbhim. 

Sheets Nos. I,  9, and l o  . . 
Disf vict Champo'ran. 

Sheets Nos. 7 and II . . 
District Cuttack. 

Stlrtetnctit 

Scale. 

_-- 
1". M- 

a = ~  

a = ~  

a= 1 

2=1 

q= I 

I = I 

I=I 

of 
-- 

Number ol 
Sheets. 

6 

18 

I a 

13 

I I 

3 

z 

Sheets Nos. 7 and 8 . . I =  

District Dacca. 

hlain Circuil No. ra . . I  I=I 

I 
M a i n N w . 1 . a , 3 , ~ 5 , 6 , ; , a n d B  I=I i 

District Monghyr. 

S h e c t N o . 8 .  . . . 
District .Wymensingh. 

Slain Circuits Nos. 3, 8, 9, 15, 

2 

I 

g 

I=I I 

and 16 . a . 
Main Circuit No. a0 . . 

Dbtri t t  Cooch Bthar. 

Printed map touched up. Corrected and rent to 
press lor reproduction. Proofs passed and 
press order glven. 

I=I 1 5 ' Additions and corrections mada to boundaries, 

I=I 

roads, etc. 

I , Printed copy corrected and touched up lor press. 

I 



DRAWING O F F I C E ,  CALCUTTA. 

Statement of work-continued. 

I I I 

Sheet No. 5 . . Additions and corrections made to boundaries, 
roads, etc. 

District Ra'jsho'hi. 

TITLE. 

PARGANA MAPS-contd. 

District Nndia. 

Main Circuits Nos. I ,  6, and 8 . Additions and corrections made to bounduies. 
roads, etc. 

District Sylhet. 

Main Circuits Nos. 6, 8, g, and . . . . . I 1 - 8  I I Additions and correct~ons made to boundaries. 

In. M. 

I I I roads, etc. 
District Tippcra. 

Main Circuits Nos. I, 2, 5,  6, 8, 
g. and 12 . . . . I 1c1 I 7 I Additions and c o m t i o n s  made to boundaries, 

Number of 
Shecl~. 

-- 

. District 24-Parganas. I I I rOadsl eLc. 

Ram~nrs. 

Sheets Nos. I and 2 . . Proofs examined and returned to press for correc- 

Panchdnnagrdm Survey. 

Printed maps touched up, corrected,and sent to 
Ditto press lor reproduction. Prools passed, p r e r ~  . . 

ditto /I I I 1 order given. 
Ditto 

N. Secn. 2 j 
CENTRAL PROVINCES. 

District Bhanda'ra. 

Sheets Nos. 2, 3, 4, 5, 7, 8, 
a o . . . .  

Diolrici Mapr. I 

Hasdra.-(Skeleton map without 
numbers, with village 
boundaries) . . 

Umbal1a.-(Skeleton with Nos.). 

CENTRAL PROVIACBS. 

NAgpur and Wardha . . 
Ditto 

ban or^. 

PalAmau . . . . 
PLANS OF CITIES AND 

CANTONMENTS. 

Cawnpore . . . . -I 
Allahabad . . . .I 

Additions and corrections made to boundaries. 
roads, etc.. from 16-inch tracings supplied by 
local officers. 

Additions and corrections made to boundaries, 
roads, etc. 

I proofs iassed, press order g ive .  

Compiled lrom ]-inch sheets and drawn for re- 
duction to scale I-inch=4 miles. Proofs sent to 
district officer lor examination and approval. 

I Additions and corrections made to boundarier, 
roads, etc. 

Additions and corrections made to boundariu, 
roads, etc. 

Proofs pamsed, press order given. 

Typed and drawing in progreoo lor reduction to  
half scale. 

Proofs corrected and sent to prers (or furlher 
proof. 

Proofs corrected and sent to preaa lor lunhrr  
proof. 



DRAWING O F F I C E ,  CALCUTTA. 

SECTION NO. 11-continued. 

Statement  of  zuori--continued. 
- -. -- 

TITLE. R E M A ~ K S .  

PLANS OF CITIES AND 
CANTONMENTS-contd. 

Calcutta . . . 
Calcutta and Suburbs withiddeci 

a r e a . .  . . . 

In. M. 

3=1 

6= I 

Murree (Sanitarium) , . lo=1 

Campbellpur.  . , , 6=1 

Rdnikhet . . . . 6=1 

hnsdowne . . . 
Ghoradhaka (Hutted Camp) 

BarAgali . (Ditto) 

Kilabigh . (Ditto) 

Thoba , . (Ditto) 

Khyragali (Ditto) 

Changlagali (Ditto) 

Naslrabad (District Ajmer) 

Bareilly . , . . 
Sltabildi Fort . . . 
Hazdra . . . . 
Ghanil Cantonment . 
Dharamdla ,, 

Moulmcin Town . . 
Rangoon ., . . 

Ditto " . . 
Ditto . . 

Basti Civil Station . . , 

MISCELLANEOUS. 
Naihiti Municipality . . 
Narhan Estate . . . 
Handkerchiel Map of lo  miles 

round Calcutta for Oficer 
Commanding F a t  William . 

Ditto ditto 
Pargana Talla Des (~is t r ic ;  

Naini Tal-Bhdbarl . . 
Indts Maps. 

P a  Administration Report . 
Ditto ditto . . 

various . 

/ Press order given. 

1 Ditto ditto. 

Tracinr an cloth. 

I Ditto ditto. 

1 Ditto ditto. 

I I 

I Ditto ditto. 

1 

1 Ditto ditto. 

I Di tu  ditto. 

1 Ditto ditto. 

I Ditto ditto. 

1 Ditto ditto. 

I Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Proofs passed and press order given. 

Ditto ditto. 

Originals sent to ress for reproduction and proofs 
passed, press orler given. 

Originals sent to press for reproduction. 

Compiled from Cadastral plans, proofs passed, 
press order given. 

' Com iled from data supplied by the Municipal 
autEorities. Proofs sent to local officers. 

Proofs passed and press order given. 

Compiled, prools passed, and press order glven. 

Compiled, proofs returned to press for correction¶. 

1 Proofs passed, press order given. 

( Drawn and sent to press. 

( Corrected up to 1899 and sent to prew. 

Tracings of sheets . . . 
Shacl  congregated . . . 

Re-compiled from old data brought up to date 
with reference Nos. lo roads, streets, and lanes, 
etc., explained in columns of alphabetical lists. 

Additions and corrections made to boundarirs, 
etc. 

Ditto ditto. 

Ditto ditto. 

These tracings, sheets, and plans have berm 
prepzred for Government officials and other 
departments. 

PIans . . . .I various. 1 21 IJ 
Mops colourrd. 1 1 46 1 For ofice u*. 

Dho.  I 1 2%465 I Colouring examined for stock in Map Raord and 
Issue Office. 



DRAWING OFFICE, CALCUTTA. 

Stalcmenf of work-concluded, 
-. I 

Computations Examined. 
District Magwe, Seasons 1891-94, (3 seasons; . 

,, Sylhet ,, 1890-93, (3 semons) . 
Traverse data, etc., sttiplied. 

3f NepAl boundary along Sdrda River with Synopsis 
ot boundary and Bearing Pillars of the Survey of 
1893 (25 pages). 

pages). 
Tables of Co-ordinates of district Henzada (650 pages) 

- I 

T o  Superintendent, Land Records 
Surveys, North.Western Pro- 
vinces and Oudh. 

Of Pargana Jalesar along District Etab . . 
,, Sylhet along Hill Tippera with Co-ordinates from 

Origin of Survey. 
,, Forest blocks, district Hoshangabad (291 pages) . 
,, district Naini 'Tal along district Pilibhit , . 

,, ,, Chhindwara along Jagirs (6 pages) . . 
,, Seoni Forests (8 pages) . . . . , 
,, villages along Ye river, district Amherst (9 pages). 
,, Pegu villages (20 pages) . . . . . 
,, ThatGn villages and Forests (50 pages) . . 
,, Backergunge villages (24 pages) . . . . 
,, districts Amherst and Thatdn (349 pages) . . 
,, distr~ct Pegu (69 pages) . . . . . 
, ,, Mandalay (45 pages) . . 
,, ,, Henzada (28 pages) , . . . 
,, ,, Amherst, along Forest boundary (12 pages) 

Village Traverses (49 pages) . , . . 
Field Area statements of district Puri (23 pages) . 

: 11 11 ,, Minbu (225 pages) . 
., 9 )  I ,  ,, Akyab.(zlg pages) . 
, I ,  I, ,, Mergu1 (4 pages) . 
11 8 )  t, ,, Magwe (6 pages) . 
1, 9 1  1, ,, Prome (5 pages) . 

Tables of Co-ordinates of d~strict  Hanthawaddy (297 

To 0. C., Nos. z and 8 Parties. 
To  0. C., No. 6 Party. 

To  Forest Divisional Officer, 
Hoshangabad. 

To Superintendent, Land Records 
Surveys, North-Western Pro- 
vinces and Oudh. 

To Superintendent, Forest Surveys. 
Ditto ditto. 

To 0. C., No. 20  Party. 
, Ditto ditto. 

Ditto ditto. 
T o  Collector. 
To Deputy Commissioner. 
T o  Settlement Officer. 
To Deputy Commissioner. 

Ditto ditto. 
Ditto ditto. 

To public officers. 
To Settlement Officer. 
To  Deputy Commissioner. 

Ditto ditto. 
TO Director, Land Records. 
To  Settlement Officer. 
To Deputy Commissioner. 
To  Settlement Officer., 

To  Deputy Commissioner. 

Miscellaneous. 
Calculated latitudes and longitudes of certain Nepdl 

Boundary pillars along Oudh; also Origin and 
certain stations of district Azamgarh. Calculat- 
ed areas by talukas of the Nizam's dominions and 
of Sheet 201 Bombay; also by parganas of sheets 
307 and 347 of Central India Agency ; of districts 
akparganas and Rdnchi in Bengal ; of districts 
Gurddspur, Jhelum, and Riwalpindi in the Punjab ; 
of the Sdrnbhar Lake in Rajputdna, and of Banaili 
Raj estates in sheets I ,  3, 4 ,  8, g, 10, I I, and 17, 
Bhdgalpur. Revised the areas of districts Cuttack, 
Balasore, and Puri. Calculated and prepared two 
tables for converting acres and decimals into brghas, 
cottahs, and chittacRs and vicc versL, for the Col- 
lector of Dacca. Computed 4 traverse circuits and 
11 sub-circuits, and plotted the same for preparation 
of a congregated map on a radius of 10 miles round 
Calcutta City for Government, Beogal; also 01 a 
group of 13 villages for the Collector of Pabna. 
Plotted traverse stations of one line of bordering 
villages of d~strict hlid~~apore transferred to district 
Hooghly. Prepared a statement showing areas by 
Impcrial Traverse Surveys, by Patwlri Cadastral 
Surveys and by Forest Surveys of the districts in 
Central Provinces, from commencemer~t of operations, 8 

for L)eputy Surveyor-General. Prepared Summary 
of Outturn and Cost-rate statements, etc., for General 
Report. Examined Annual Statements received from 
executives. 
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D R A W I N G  OFFICE, CALCUTTA-continued. 

SECTION NO. I I I . - C ~ ~ ~ s r ~ ~ ~ - c o n t i n u e d .  

Abslract o f  work performed during 1898-99. 
-- 

PSOVINCES. 

' 

North-West Provinces . . . . 
Burma . . . . . . . 
Bengal . • . . . . . 
A s m u . . . . . . ,  

TOTAL . 

Rnu~sus. 

31 inches & 16 inchea=l mila, 
16"= I mile. 
16"=1 mile. 
16'-I m~le. 

NUMBER OF SHEETS. 

a:jt:eb;ed;b:d 
Photo-zinc* 

graphy. 

476 
3,703 

24 1 
399 

4,B19 

Traced 
and ernmined 

fy,;:T 
... 

sea 
72 
69 

1.121 

Proof sheeb and 
subsequently 

pre,, o:ir 1 examined. 

... 
3,435 ... ... ... 

4,616 ... 
I 
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DRAWING OFFICE, CALCUTTA. 

SECTION No. 1V.-BENCAL PROVINCIAL. 

Statenrent showing progress o j  a - i n c h  mnppinc dririn,? 1898-79. - .- --L--: 

i 
8 

ProvlNcss. 

- 
oriss.. 

Previously reported . . 124 124 124 124 la+ 118 114 114 114 88 83 12 

Completed during the year ... ... . . . . . .  including Khurda . . . . .  6 ro l o  16 16 

I24 I14 111 1241a4114 IOJ 104 I2 --------- 
Bihar. 

118 104 ga 68 40 56 16 16 . . . . . .  
Completed during the year ... 

... 

Chittogong. 

Prerioasly reported . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
Completed during the yemr . bo 60 48 ... . . . . . . . . . . . . . . .  

TOTAL . . . . . . . . . . . . .  ... I 
. -~ -. . . . . .  - - .- - 



EN GR.AVING OFFICE, CALCUTTA. 

. . . . . . . . . . .  Impressions taken 17.514 
Prools pulled . . . . . . . . . .  58 1 
Translers pulled . . . . . . . . . . .  519 - 

TOTAL . 18.624 - 
Double elephant plates, steel Inced . . .  15 

Ditto . .  removed . .  32 
Quartersheet . , faced . . .  77 

Dit~o . . .  removed . .  70 
Mireellaneous . .  laced . .  19 

Ditto . .  remowd . . .  IS - 
To.rrr . 136 

Stafement showing 
- ---~- 

TITLE O F  MAP. 

Atlas cf India. 

Scale, I inch=4 miles. 

Quarter sheets, new, completed . 
Ditto do . inp rogres s .  

Additions and corrections to pub- 
lished quarter sheets . . 

Ditto ditto lull sheets . 
New plates projected, e tc  (Atlas . . . . .  sheets) 

C*ncval Maps. 

O n  various scales . . .  

Provincial  Maps. 

Om wales, I inch=16 and j a  mil3 

District Maps. 

On various sa l e s  for Administra- 
tion Reports . .  

InderMaps . . . .  
Charts . . . .  
Miscellanmus subjecu . 

TOTAL . 

during the 

Hills, 
square 
inches. 

- 

127 

253 

64 

P l I  

... 

109 

144 

185 

... 

... 

... 

1.194 

yea* 1898-99. - .-- . -- - . -- - . 

Rsu~mms. 

-- 

the  
- 

Number 
of 

plates. 

- 

' 8 

64 

50 

15 

29 

15 

rr 

28 

6 

5 

64 

306 

work performed 
- 

Outline, 
square 
inches. 

- 

88 

1,555 

187 

322 

197 

414 

179 

545 

81 

91 

... 

3.759 

Number 
of 

Ictterr cut. 

7,250 

804511 

55,290 

35,311 

4,467 

8,698 

60,534 

25,649 

1,904 

3,971 

40,953 

---- 

348,548 



P H O T O G R A P H I C  AND LITHOGRAPHIC OFFICE, CALCUTTA. 

E x t r a c t  f rom the N a r r a l i u t  Report o/ MR. T. A. POPE,  Assistant Surveyor General, 
season 1898-99. 

Ovt:,trn.-The past year has been one of much activity in the Photographic and 
Lithographic Office, and the outturn of printed maps and plans has increased very con- 
siderably. The increase is principally owing to a much heavier demand than usual made 
upon the Office by other departments and Government officials, while the amount of work 
done for the Survey Department has also been larger during the year, owing to  an in. 
crease in the number of cadastral maps printed. The  details of the work performed in 
each Section a re  given in full in the statements which appear in the Appendix. 

Original  Subjects.-During the year, the number of original subjects of all kin& re- 
ceived for reproduction and put in hand was 6,873, or 509 more than in the previous year. 
T h e  increase is in the number of extra-departmental subjects undertaken, which amounted 
t o  1,524, or 422 in excess of last year. T h e  number of  departmental maps other than 
cadastral sheets shows a falling off during the year, but the number of cadastral sheets is 
somewhat larger. 

Of  the 6,873 subjects dealt with during the year, 540 were lithographed, of which 53 
were departmental maps and 487 were extra-departmental subjects. The  remaining 6,333 
subjects were either reproduced by the various photographic processes or zincographed, 
and include 601 departmental maps,. 4,695 cadastral maps, and 1,037 extra-departmental 
subjects. The  actual number of subjects received during the year, ~ncluding those not a s  
yet taken up for reproduction, was 6,932 (598 departmental, 4,821 cadastral, and 1~5.13 
extra-departmental). T h e  number completed, and of which the required number of coples 
was eupplied during the year, was 6,470 (438 departmental, 4,699 cadastral, and 1,333 
extra-departmental:. 

Litlaographic Drgwing Section.-During the year, the time of several of the senior 
draftsmen was largely occupied with long and important pieces of,\vork, such as the pre- 
paration of the six sheets of the new railway and canal map of India, the new edition of 
the military map of India, and other large maps, and consequently the number of new sub- 
jects drawn on stone or transfer paper is somewhat less than usual, zis., 483, of which 68 
were departmeutal and 415 extra-departmental, as  against 650 (54 departmental and 596 
extra-departmental) last year. The draftsmen were kept fully employed throughout 
the year and the younger hands have made very satisfactory progress. The younger 
draftsmen are now all being trained to work on stone, zinc and transfer paper, instead of, 
a s  formerly, having one set  of men trained for each class of work. This will be advanta- 
geous a t  times when there is no work to be done on transfer paper, a s  the men can then 
be employed on either stone or ziuc. The Section is directly supervised by Mr. Fogarty, 
Head Assistant, Litho. Branch, but in the course of time I hope t o  be able to relieve him 
of the duty of constantly supervising the draftsmen while at  work by placing a young 
Assistant, who is now in course of training, in subordinate charge. The management of  
a staff of 36 draftsmen is in itself sufficiently heavy to occupy all the time of one man; and 
with this relief the Head Assistant will be able to give more close supervision to the litho- 
graphic transferring, proving, and printing, for all of which he is responsible. 

Lithographic P r i n t i n g  Section.-Sergeant Vandyke, R.E., who is in charge of this 
Section, proceeded to England on a year's furlough in February 1899, and the duties 
have since been carried on by Mr. Deas. The  number of subjects printed from stone 
was 540, or 16 more than last year. Of these 53 were departmental and 487 extra-depart- 
mental, as against 58 departmental and 466 extra-departmental last year. The number of 
pulls from stone was 6 0 7 ~ ~ 5 0 ,  as  against 547,497, and the total number of copies printed 
was 529,360, as  against qoz,go6-a very substantial increase. 

I h e  new double demy litllo. and zinc-printing machine, the arrival of which was re- 
ported last year, has ~vorked very satisfactorily. Without it it would have been quite im- 
possible to have turned out the very large amnunt of printing work that has passed through 
the  Ofice this year. On Mr. Deas giving up the charge of No. I machine to relieve Ser- 
geant Vandyke, hlr. Ravenscrolt was placed in charge of it, and Mr. Aratoon, a young 
apprentice who has been in training tor this work for some months, was given the new 
machine, No. 3, and considering his youth and inexperience he has managed it extremely 
well. No. a machine has bee11 run throughout the year by one of the native printers who 
has had several years training; and the small litho, machine, No. 4 ,  was made over to 
another na t~ve  printer \vho had previously assisted hlr. Deas in running No. r .  That three 
of the litl~ographic machines should have been manbged for the past seven months by a 
young apprentice of less than a year's standing and two native printers trained in the 
Othce, without any hitch, and with only occasional ass i s ta~~ce  froni the Foreman Litho. 
Printer, is very creditable to the rncn concerned. The small litho, machine, No. 4, 
 as under repair for ahout e month owing to tlie a~.cidental fracture of the spring in the 
cylinder. It is not probable that this machine, which has been many years i n  use, will last 
much longer. 

Zinc plates are now used instead of paper for pulling all impressions for making OR- 
sets, thus doing away with any chance of shrinking or strrtching, with the result that much 
less dilhculty is experienced in registering colour stones and plates. Another slight in,. 
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provenlent, recently introduced, consists in the use of pumice stone powder t o  remove all 
traces of offset before transferring copper-plate rulings in making up ad~ninistration report 
and other similar maps. This  saves much time, a s  the tints now roll up clean and no 
trace of offset appears  

Zinc.Prin/rn,o Section (Normal).-This Section remained under the charge of Mr. 
E. A. LeFranc throughout the year. 'The number of zinc plates p r ~ n t e d  was ga7, or l o  
more than last year, and of these 301 were departmental subjects and ,626 extra-depart- 
mental, a s  against 339 departmental and 578 ex~ra -depar tmenta l  last year. The number 
of pulls was 229,458 ( d e p n r t m e ~ ~ t a l  93,239, ertra-departmental 1 3 6 , ~  tg: ,  and of complete 
copies 299,463 (departmental 68.104, extra-departmental 231,3591. Last year  he 
number of pulls was 194.529 (departmental 65,537, extra-departmental  128,998) and of 
complete copies I 98,578 (depart~nental  63,427, extra-departmental I ~ D ,  15 I ) .  From tl,ese 
figures it will be seen tha: the work of the  Section shows a very laige increase for th: 
year under report, which is entirely In work done lo: other depart1ne::ts The trans 
ferring and proving of the sheets  of the Rangoon town map occupied considerable tlme, 
and during the latter part of the gear  one h a ~ d  press and the service? of an A ~ s i s t a n t  
Zincographer had to be utilized for this work alone. T h e  s t ~ n d a r d  sheets of t rans.  
frontier surveys, with hills in brown, tvhich have latterly been reproducrd i l l  considerable 
numbers and require great  care in transferring and prioting, also occupied a large share 
of Mr. LeFranc's time and attention during the year. 

Z inc-Pr in t rng  Section (Codastml).-Mr. J .  €3. MacKenzie continued in charge of this 
Section during the year. T h e  number of cadastral sheets  received for reproduction shows 
a slight increase. amounting to 4,695, a s  against 4,177 last year. I hese were nearly all 
sheets of the Burma and Assam s ~ r \ ~ e y s ,  of wl~icli a much larger o u ~ n b r r  of copies is 
required than of the North-\Vest P rov i l~crs  sherts, and consrquently the number of 
copies printed during tlie y i a r  is very considerably larger than that of last year, when 
the sheets of the Nortll-West Provinces wcre princ.ipally dealt with. The  number of 
plates printed off was 4.621, the number of pulls br ing 145,312 and of copies ofcompiete  
villages 136,630, as n g a i ~ ~ s t  103,530 pulls and 94, j28 copies of complete villages, printed 
from 4,649 plates, last year. 

TyPf-Prinfirrg Srcfron.-As measured by the h u n ~ b e r  of copies pl.inted, the work of 
this S e c t ~ o n  shows a slight falling off from the large outturn recorded last year, owing 
to the requirements of the department  for professional forms having been well supplied 
in advance in the previous year. T h e  number of pages or items se t  up is, however, 
somewhat larger, vr'z., 13,932, a s  against 13,819 last year. a s  is also t h t  number of pulls, 
which was 1,277,949, a s  against 1,176,837, The  total number of copies printed was 
684,039, a s  agalnst 700,756 last year. 

'The type-printing ~nach ine  mentioned in last Report, a s  having been indented 
for, was duly received and was in course of erection a t  the close of the year. After some 
correspondence with the Store Department of the India Office, it war decided not to 
obtain a stop.cylinder machine by Mzssrs. Hoe and  Sons,  a s  this proved to  be a m u c l ~  
more expensive type of machine than we required, and a " Royal Wharfedale" machine, 
by Messrs. Payne and Sons, was substituted for it. S o  tar a s  can be judged a t  present 
it seems likely t~ answer, but a further report will be made on this point next year. 
The  "Washington " hand type press was also received and fitted up, and has been of 
great assistance in proving half-tone blocks, for which purpose we had no suitable press 
before. 

T h e  working of this Section is much handicapped for want of proper  accommodation 
for the compositors, and storage for type materials and for the large and constantly 
increasing numner of professional forms which have to be  kept in type. As explained 
below, it will also be necessary to find other space for the duftries and despatching 
clerks, and the best arrangement seems to  be to  locate these in the two small rooms now 
occupied by the compositors, and  to build a new room for the Head Type  Printer and his 
staff over the stone godown a t  the rear of the office, and I trust that this may receive 
sanction and  be put in hand next year. 

Negative Section.-The number of negatives taken during the year was 5,567, 0' 325 
more than last year. These include I 10 transparencies taken in the Heliogravure Sec- 
tion. T h e  number of negatives of departmental subjects was 846, of cadastral maps 
3,6a1, and of extra-departmental subjects 1,100. 

As it was found that by obtaining our stock of photographic glass from England in 
one large consignment once every year, ~ o r t i o n s  of it which were not brought into 
use until after the rainy season were liable to  become so corroded by damp as  to  be usr- 
less for negative work, arrangements were made with the Director General of Stores, 
India Office, to receive it in four  quarterly instalments, so that the wl~ole of the newly 
arrived glass could be  unpacked and given out for use duriog the quarter. This system 
has been in force during the past year and has worked well. The  Section remained 
under the charge of Mr. H. Haward, Head Assistant, Photo. Branch. No chatlges of any 
inlportance were found necessary in the processes employed. 

Pho to-Trans le r  Printr ,~,?  Section.-There were 5,71 I plloto-transfer ~ r i n l s ,  made 
during the year, or 550 more than in the year ~ r e v i o u s .  Of these 913 were departments I 
subjects, 3,645 cadastral maps, and 1 ~ ~ 5 3  extra-departmental subjects. T h e  Section was 
in charge of Mr. R. George throughout the year, and there is nothing special to record in 
connection with its working. 

s 
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Si[z~c~pcp, . i , r / i~g Sec!ion.-Somewhat less work was done in this Section. 7 h e  
number of blue or  cyanotype prints made, fell from 2,174 in the previous year to 1 ~ 6 3 ~  
in the year under  report,  and of silver-prints lrom 283 l o  120. Tlie demand for these 
Iattcr depends upon o r ~ t s i l e  requirements and  varies considerably. Prints from nega- 
tives can now be obtained s o  quickly and cheaply by the half-tone block process tIlat 
silver-prints are  rarely made except  when the number required is very small. When,  as  
sometimes happens, tliere is no \\zork lor the men employed in this Section (which only 
consists of one European Assistant, a native photographer, and o n e  cooly) tliey are  em- 
ployecl in the Ncgative Section w e r e  work can always be found lor them. Mr. C. J. 
Rleade continued in charge throughout the year. 

Hc~lio,~rnv, , re  Saction.-1 have again t o  report a large increase of work in this 
Section. 'The number of photogravure plates etched was 128, or 27 more than last year, 
and the number of p ~ i n l s  ~ i i ade  amounted t o  86,514, a s  against 73.801 last year. This 
outturn was yielded by the same number of  presses (one copperplate printing machine 
and three liand presses) a s  has been in use lor some years past, the ne\b " 1)" copper- 
plate printing machine riot having bee11 received in time lo be worked during the year. 
'rliis: has now been set  up a r~ t l  it will enable the Sec t io~ i  to deal more expeditiously \\,it11 
tlie c o ~ ~ s t ; ~ n t l y  i n c r e a s i ~ ~ g  alnount of printing work required. It has not been iound 
necessary to introduce any  changes in t l ~ e  metliod of working the photogravure process. 
'The lro~itispiece t o  this lieport,  a portrait of hlajor-General C. Strahan, R.E., l a ~ e  Sur- 
velar General of India, i.i a specimen of the work turned out by it during tlie year. 
A ~ ~ o t l i e r  specimen, representing one of tlie trigono~netrical s t a t io l~s  of t h e  Manipur 
Longitudinal Series. will be found a t  p. 82.' 

Seventy-eight half-tone blocks were madc by tlie " Ena~nel l ine" process, and tlie 
nu~nber  of prints made from then1 \\.as 12,100, a s  against 8,100 prints from 8 2  blocks 
last year. 

Only eight hand-engraved plates were electrotyped during the year, or five less than 
last year, hut in addition to  this, ten hand-engraved plates were prepared lor correction 
by the process of electro-deposition described in last year's Report. Th i s  process is 
proving itself very useful, a s  in cases in wl~ich very heavy corrections a r e  required to be 
made, the necessity for preparing electrotyped duplicates is obviated. It lias been 
worked with fair success throughout tlic year, but is found to  require the utmort care and 
the most absolute chemical cleanliness at every stage. Consequently failures have occa- 
sionally resulted, but in such cases the original plate is in 11u way injured, tlle work 
having only to be done again. Mr. Turner  lias been in charge of tlie Section throughout 
the year. T h e  constantly increasing quantity of routine work that passes through his 
hands has prevenked hini fro111 giving as  niucli time a s  lie would wish to experimental 
work in new directions. 

Afachinery.-With tlie excepticn of tlie.accident to  the spring of the small litllo. 
machine mentio~ied above, all tlie printing machinery worked well throughout t l ~ e  
ye:,r. T h e  new type machine, the " Washington " hand type press, the copperplate 
printing machine, and tlie two litho prcsses ordered last year t o  replace old and \\.or11 out 
plant, were al l  received, but only the hantl type press, tlie copperplate macliinr, and  
one  of the litlio. presses could be set  up and put in running order before the close of the 
year. 'Thesr have proved valuable additions to our printing power, and t l ~ e  type machine 
and  litho. press (wllic11 latter can be adapted to e i t l ~ r r  steam or hand power) seem 
a l s o  to be likely to suit ui. It is hoped that they will be se t  to  work very shortly, but it 
has been lountl llcccssary to lengthen the shafting somr-.n.hat in order  to find room for 
them, and this has taken longer than 1 expected. 

T h e  space at  prese~itavai lable  for t11e printing and otlier machinery is, o\villg to the 
recent additions that  have been made, some\\ hat too restricted either lor safety or conve- 
nience. I propose therefore to  renicve theduftries lrom the space tliey n o r ~  occupy a t  
one end of the Press Room, and to  extend the mainshafting to tlie end of the room, which 
will enable themachines to be placed in ~ o s i t i o n s  slightly further apart,  and give sutticient 
space for the workmen to pass between tlie~n, and lor inkilig tables, roller stands, etc. 
Belore this can be dolie it will h e  necessary to  provide otl~er'accomrnodation for the 
duftries and despatchers, and the beht plan will be to give them tlie two rooms IIOW oc- 
cupied by the Type-print ing Section, which, a s  I have already mentioned, is very much 
cramped lor want of space. [his Section should have entirely new accom~nodatioll pro- 
vided for it by tlie erection ol  an upper storey to the s tone godown. T h e  Executive 
Engineer, Second Calcutta Division, has at  my request examined the stone godown and 
inlorrns me that this can easily be done, a t  no very great expense. I have, therefore, 
applied in the usual manner for the i~~c lns ion  of this very lircessary building, and of the 
extension of the shafting, aniong tlie itcms ol  new work t o  be carried out  try the Public 
Works Department during the next financial year. 

Tile new toi ler  by Rlessrs. Marsliall, Sons & Co, was duly received and erected, and 
was in working order a t  tlle close of t l ~ e  year, but had not then been passed by the 
Boiler Inspector. 

litorgn)rir,r/ion of the oflcc.-The scllerne for the reorganisation of the Ofifice 
establishment received the sanction of the Secrr tary of State  and came in force on the 1s t  
December l ig8 .  It provides for the amalgamation of the establishment of this Ofice 
with the small photo.-zinco. staff of the 'Trigono~netrical Branch Office at  Dehra D6n ; 
tor  the grading of the entire rstablishment in one list for the purpose of promotion, and 
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lor tlie abolition ol nearly all the old posts on progressive salaries. The only post.. 
remaining on progressive pay are the four posts which comprise the First D~vision, which 
will, as a rule, I I P  recruited lrom England, and lour apprentice posts i n  the Second Divi 
sion. The Second Division comprises all the other European and Eurasian assistants and 
one or t\vo selected nativrs ; tlie Third Division contains all the draftsmell and assistant 
photographers, and the Fourth Division all Illc compositors, printers, and pressmen. 
Promotion \ \ r i l l  not be made from one division to  anotl~er,  except incases of specially 
deserving lneri ; but the scale of pby i n  each division has bee11 so regulated that evcry 
man niay look lorward to receiving in due course an amount ol prornotio:~ comlnensu- 
rate with his standing in the Office, and w ~ t h  the duties he is called upon to perform. 
It is satisfactory ro record that alter ten months' experience of its working, the new 
scheme has proved to entirely lu161 the objects lor which it was introducrd. 



PHOTO(;RAPHIC AND 

Abslract o j  Departmental Work 
.... 

- -- - - - 

L>~PAUTMRNTAL MAPS, PLANS, ETC 

GsneralMapn . . - . . 
Provincial Maps . .  - . .  
Diut r idMaps . . .  
plans 01 Cities and Cantonments . . .  

- - . - - . -. - - - - - - -- -- 
L 
!! PHOTO.-ZINCOGRAPHIC AND LITHOGRAPHIC PRINTING. 

C 
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18 
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19 
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C m ~ s r a r t .  MAPS. 

Astam- 

Photo.-rincogrsphs. . . .  187 187 a58 219 219 . 15,803 ... 
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done during the year 1898-99. 



Adjutant General in India . . . .  
in Mhow distric; . . .  

~drr;:nistratLe Medical Officer, Central Province$ . . 
Agent and Chief Engineer, Assam-Bengal Railwa 

I. I )  ,I ,, Bengal and ~orth-&ester; 
Railway . . . .  . . . .  

Agent to tlle'Governor General in ~all ichistdn . . 
,# ,, I )  ,, and Chief Commissioner, 
HQjputdna and Central india . . . .  

Arch~tectural Surveyor, North-Western Provinces and 
Oudh . . . . . . . . .  

Asiatic Society. Bengal . . . . . . .  
Board of Revenue, Bengal . . . . . .  

,, ,, ,, Norlh-Western Provinces and Oudh . 
Boundarv Settlement Ufficer. Kastmir . . . .  
Brigadie;-~eneral Commanding .\lxndaliy District ; 
Brieadier-General Commandinc Peshawar District - - ~~ -- - 

~ a l i u t t a  hlunicipality . . . . . .  1 
Chief Commissioner. Assam . . .  . . - ~ - . - .  .. 'central ~rovinces  . . . .  
,. Engineer, Bengal, Public Works Department . . 

Chief Ennineer, Bennal Doodrs Railwav extension . . 
, , Easilndian Railway . . , , . . . .  lor Irrigation, Madras . . . .  
, ,, lrrigatlon Works, Punjab . . , , ,, Publlc Works Department, Punjab.  . 

Collector ol Customs, C a l c ~ ~ t t a  . . . . .  
Commissioner ol Excise,Bengal . . ,  . . , . . .  Punjab . . . . .  . . . .  Police, Calcutta . . . . .  . . . . .  Conservator of Forests, Bengal 
Conservator of Forests. Tenasserim Circle . . .  
Deputy Adjutant General. Bengal Command. . .  .. hlurree District . . .  

,, Assistant Adjutant General, Oudh District . . .. Adjutant General. Punjab Command . . .  
,, Assistant Adjutant General. Rangoon District . 

,, Secunderabad . . 
,, Commissioner. Ludhidna . , . , . 

pirector General ol Military Works . . . .  . . . .  . . . .  Post Office, India . . . .  Telenraphs . . . . .  
,. StatGtic; . . , . , :: ~ e d j o ~ i c x l  Survey of India . . . .  .. Royal Indian Marine . . . . .  

,, of Land Records and Agriculture, Assam . . .. ,. ,, ,, ,, Bengal.  . 
., , r  ,, B u r m a .  . . . .  . . . .  Gwalior State . . .  Public Instruction, Bengal . . . .  . . .  Land Records, Puniab . . . .  

bngineer-in-Chief, Dhubri-Gauhdti Railway Survey . . . .  .. ,, .. E. B. State Railway . . . . . .  Vizianagram . . . . .  
Erecutive Enqineer, Eastern Berar Division . . , 

,, Kashmir Railway Survey , . .. Sirnla Provincial Survey . . .  
Examiner of Telegraph Accounts . . . . .  
General Oficer Commanding Allahabad District . , 

19 P. ,, The Forces, Benga! . , 
,I ' ,, ,, Bundelkhand District . 
I ,  ,. ,, Meerut District . , 
IS It , Punjab Frontier Force , 
,. ,, ,, RIwalpindi District , 
81 I# ,, Sind Uistritt . , 

6yvmnmeot of India, Revenue a n d  Agriculture Depan. 
ment . . . .  

, Foreign Department , , 
1 8 .  ,, Home Department . . 

, I-inguistic Survey . . 
' 1  ,, Military bepartment . . , 

. - 
Carried over . 560 

... 
140 

I 6,240 
1,198 
6.000 
2,600 ... 

ZOO 
280 
300 

80 
25" 
600 
400 

. , , ... 
roo 
4 00 

70 
140 
3'3J 
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Dpparfments  during /he  year  1 8 ~ 8 - ~ 9 .  
--- ~- - -. 

Llr~tocn.\PHlc P R I N ~ I N G .  S I L V E R  A N D  OTHER PRINTING. 

............ pp ' 
I 

Value. 

- 

1P a. p 
1,833 3 0 

43 4 3 
26 14 6 

482 la 3 

r.oa8 lo 9 
21 13 3 

74 10 0 

4.997 5 0 
88 4 o 

229 13 0 
144 13 0 

565 3 9 
19 7 0 

186 4 0 
74 '4 6 

538 ; 
I01 
773 12 0 
483 6 0 

2,113 13 o 
17 ti o 

1,395 2 6 
900 8 3 
666 14 o 
349 3 0 

147 13 0 
76 '5 0 

16 lo o 
49 12 0 

1,591 3 6 
35 6 6 

149 8 0 

271 6 9 
29 o 6 

269 r 6 
210 0 0 

857 '3 9 
274 0 0 

1,486 - 8 o 
150 13 o 

1.427 % 
1.321 

26 15 0 

2.015 4 6 
606 12  o 
737 12 0 

175 8 o 
31 0 0 
47 8 0 

148 13 o 
56 11 3 
13 10 o 

210 8 o 
408 la 3 
22 g 0 

102 0 

78 1 2  o 
78 12 o 

259 3 6 
53 13 3 
93 4 0 

190 5 3 

e.663 15 6 
1,134 7 9 
1.311 8 9 
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Brought forward . 
Government of India, Public Works Department, Rail- 

way Construction . . .  
Government of Bengal, Financial Department . . 

,, Municipal Department 
,, Public Works Departmen;, lrri: 

gation Branch . . .  
01 ,, Railway Department . . ,, Revenue and General Depart- . . . .  ment 

Government of Bombay . . . . .  
Government of Madras, Public Works Department . 
Government of Punjab, ,, ,, . . 
Indian Famine Commission . . . . .  
Indian Museum. Calcutta . . . . . .  . . . .  Inspector General of Artillery in lndia 

,, Civil Veterinary Department . . .. Jails, Bellgal . . . .  
,, Forests, Government of lndia . . .. Police. Bengal . . . .  . . .  Registration, Bengal 

Mastlr  of the Mint, Calcutta . . . . .  
Meteorological Reporter to the Government of lndia . 

Bengal . . . . . .  Military kecretar to the Viceroy 
Officer CommanJng Fort William, Calcutta . . .  . . . .  . Oudh Diatrict :: in charge, Hengal Secretariat Book Depbt . . , , of Records, Government of India . 
Photographic Society of India . . . . .  . . . . .  Port Commissioners, Calculta 
,, .Officer and Registrar of Wrecks, Calcutta . 

Principal, Civil Engineering College, Sibpur . . .  .. Dacca College . . . . . .  . . . . .  Quarter Master General In lndia 
Hangoon Municipality . . . . . . .  
ResidentinNepdl . . . . . . .  . . . . .  Sanitary commissioner, Bengal 

with the Government of lndia . . . . . . .  Sanitary Engineer. Bengal . . . . .  Secretary, Government of Burma 
, for Berar to the Resident a t  Hyderabad . . .. Lady Dufferin's Fund . . . . .  . to the Plague Commission, Bengal . . .  
, Indian Plague Commission, Bombay . . 

Settlement Officer, Dassein, Burma . . . .  .. Hanthawaddy.  . . . .  
State Engineer. Kashl~~i r  Darbar . . . .  
Superintendent, Civil Veterinary Department . . .  

,, Forest Surveys, Bengal . . , 
,, Dehra Dtin . . 

. . .  

Statement o f  w o r k  done  /or  other 

k r e  . . . . . . . . . .  
Superintendent, Government Printing, lndia . . 

, Press, North-Western Pro- . . .  v i n e s  and Oudh . . :I  
I 

Superintendent of Land Records, North-Western Provin- 1 
ces and Oudh . . .  I . . . . .  Superintendrnt of Stationery 1 

,, of Land Records Survey, North-Western I 
Provinces and Oudh . . . . .  .~ . . . .  Supenlntendent of 'l'elegraphs, Stores I . . .  Traffic hlanager, East lndlan Railway 
,, Superintendent, Eastern Beng81 Stete Railway ' ! 

Vice-President to the Commissioners for Inspection ol  
Steam Boilers . .  1 

Special work done lor trade and private individuals . . I . . . . . . . .   pull^ and prmls 1 
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.- -- -- - - 

Value. 

R a. p. 
43,088 15 0 

7,824 14 9 
27 13 0 

189 4 0 

4t139 9 9 
295 0 0 

1,382 r o 
36 o o 

612 o o 
149 12 o 
806 12 o 

2.121 a o 
52 13 3 

3'3 8 O 

368 7 o 
226 5 o 
753 0 3 
162 15 o 

2 8 0  
4.397 12 6 
1,066 7 o 

$4 14 0 

74 15 3 
134 0 0 

180 12 o 
7 8 0  

'95 0 0 
262 4 o 
267 10 6 
I2 0 0 

38 0 0 

976 4 9 
4,410 12 0 

4 12 0 

552 11 o 
549 I3 0 

367 15 o 
2,168 2 o 

9 8 9  
128 12 o 
308 13 o 

5,676 4 6 
80 0 o 
31 4 0 

119 12 6 
100 12 0 

193 8 o 
687 0 0 

291 4 0 
23 8 o 

329 9 0 
68 o o 

34 8 0 

3,912 l o  9 

410 8 o 

384 11 o 
668 12 o 

43 3 0 
50 0 0 

116 9 6 
128 12 9 

41 9 0. 
2.270 6 0 

... 

94,813 14 9 
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Depaytments  during tlze year 1898-y9-(continued). 
-- -- 

d 
-", 
t' 
> 
E 
0" .- - 
r" 

81 

,.. ... ... 
... 
... 
... 

I 
... ... 
... 

6 
... ... 
... ... 
... ... 
... ... ... ... 
... ... ... 

I 

4 ... ... ... 
... 
... 
... ... ... ... 
... 

7 ... 
... ... 
... 
... ... 
... 
... 
... 

5 ... 
... 
... 
.., 

... 
I 

... 

... 

..a 

... 

... ... 

... 

... 
5 

I I I  

. --- - - 
~ 

SILVER I 

4 .- 
a 
b - 
iii 

40 

... 
,.. 
... 

... ... 

... ... ... 

... ... 

.., 

... 

... ... 

.,. 

... 

... 
2 

... 

... 
,., 
... ... ... 
... 
... ... ... 
... 
... ... ... 
... ... 
... ... ... ... ... 
... ... ... ... ... ... 
... 
. . .  
... ... 
u ... 
... ... 

7 

... 

. . .  

... 

... 

... 

... 

... 
24 

... 

73 

. 

P - 
e 
" 

W 
- 

... 

... 

... 

... ... 

... ... 

... ... 

... 

... ... 

... 

... ... 

... ... ... 

... 

.., 
... 
... ... 
... .., ... ... 
... ... ... ,.. 
... ... 
:.. ... ... 
... ... ... ... ... 
... ... 
... 
... ... ... ... 
... 
... ... 
... ... 
... 
... ... 
... 
... 
... 
... 
... 
... 
... 

- 

... 

HELIOGRAVURE A N 0  

2 

'h 
0 

2 
2 
.- 2 - 
r' 

56,382 

... 
m.. ... 
... 
... 
... 

I 
... ... 
q.. 

13,206 ... ... ... ... 
... ... ,.. ... 
... 
.a. ... ... 
... 

I 
3,204 ... 
... 
100 ... ... ... 

.., ... ... ... 
5~004 ... ... 
..c ... ... ... ... 
.*. 
... 

2,405 ... ... 
... ... 
... 

11 

... 

... ... 

... ... 

... ... 

;,go8 '., 
8a.zaz 

- 
c" 

212,474 

10,231 
696 
842 

10,764 
250 

19,143 
... 
... 
700 

33310 
1.500 

600 
30° 
175 

7,000 
5,945 
1.200 ... 

149,045 
56,326 

21% 

50 ... 
27 ... - 

500 
560 ... 
aoo 

13/14 ... 
..a 

4,260 
1,900 
3,600 

600 
340 

1,500 
7,830 

30,150 
400 
I20 
301 

1,750 
1,000 
1,320 

600 
... 

142 ... 
5aq 

41,335 

1,116 

24,000 
10,960 

200 
960 
475 
400 

... 
11,980 
2.212 

~ . . - ~  

61)3,72g 

I,ITHoGRAPHIC PRINTING.  A N 0  OTHER 

22 
c .- 
B 
U - 
m 

137 

... ,. . 

... 

2 
... 

... 
,.. 
... 
... 
a*, ... 
... 
.a. 

3 
... ... 
... ... ... 
... ... 
a,. ... 
... 

2 ... ... ... 
... 
. . .  
... ... 
... ... ... 
... ... ... ,.. 
... 
... 
... 
... .- ... ... 
... 
... 
... 
.,. 

52 

... 
I 

, , .  

... ... 

... ... ... 

... 

... 
18 

... -- 
215 

*For 

ELMCTROTVPINC. 

% 

7 - 
0 

L 

7 

... 

... 

... 

... 

... 

... ... 
17 ... ... ... ... ... 

... 

... 
8 ... 

... ... ... ... 
... 
... ... 
... 
... ... 
,.. ... ... 
, . . 
,.. 
... ... ... ... 
45 ,.. ... 

... ... 

... 

... ... ... 

... 

... 

... ... 

... 

... 
i ... .. 

... 

... ... 

... ... 

... 

... 

... 

... 

... 

77 

- 

a 
U, 

3 

39,752 

8,365 
686 

140 

5,714 
250 

'9,143 ... 
... 
... 
3,310 
... 
... 
300 ... 

... 
4,245 
1.200 ... 
9,600 

146 
200 

... 

... 
,.. 
... 
... 
... 
260 ... 

,.,  

1,280 
... 
... 

3,550 
950 ... ... 
.., 
1,500 ... 

17,570 ,.. 
... 
150 
2.50 ... 

... 

... ... 
# . a  

... 

. , . 
4 ~ ~ 7 1  

381 

... ... 

... 

... ... 

... 

... 
600 ... 

-- 

1P3,616 

PRINTIIG. 

- m c 
'C  n 

1 

C 
ld - - 
j; .- 
z 

... .... 

... 

... ... 

... 

... ... ... ... ... 

... ... ... ... ... ... 

... ... ... 

... 

... ... ... ... ... .., ... ... 

... 

... ... 
8. .  ... ... 
... 
... ... ... 
... 
... ... ... 
... 

... 

... 

... ... 

... .- 
... ... 
... 
... 
... 
.a.  

... ... 

... 

,.. 
... 
' . .  

... 
- 

colou;i"i. 

Numbar of copies. _---. 
f 
0 - 
0 

a 

172,lzz 

61,866 
. - .  
702 

5.050 ... 
... 
... 
... 
700 ... 

1,500 
600 
... 

175 
7.000 
1,700 
. . .  
... 

139,445 
56,180 

12 
5" ... 

, 27 ... 
... 
500 

300 .,. 
ZOO 

434 ... 
... 
710 
950 

3,600 
600 
340 

j,'830 
12,580 

400 
1 2 0  

151 
1,500 
1,000 
1,320 

600 
... 

Iqa 
.., 

524 
37,261 

735 

24,000 
10,900 

200 
060 
475 
400 

... 
11.380 
2,212 

570,113 
_:_. 



hl.4THEMhTICAL INSTRUMEIUT OFFICE. 

Detoils of  Issues t o  and  Receipfs f rom Proviizces and  Dtpartftzents during the 
financial year 1898-99. 

-- 

I V A L U ~  OP 

PROV~NCES AND DEPARTMENTS. I Receipts. / s u e .  / Debits. I Cred i~ .  

Assam . . . . . .  . . . . .  Bengal Civil. 
,, Military Bengal Command . . 

I ,, Punjab ,, . . . . . . .  BombayCivil 
,, Military . . . . .  

Burma . . . . . .  
Central Provinces. . . . .  
Foreign States ,  Berar . 
Forests , 
Geological Survey and  Museums . 
Guaranteed Railways, East  Indian Rail- 

. . . .  way . . . . .  Madras Civil 
Military .. . . . .  

Marme . . . . .  
h!eteorological Department  ... 
Mint . . . .  
North-Western Provincesand 
, 01 Sta te  Railway, Publi: 1 
Works Department  . . 2,220 

Public Works Department, Military 
Works  . , . .  

Public Works  Department, Coorg . . 
9 I 1 0 I Baluchistan, 
Railway Branch .  . . . .  

P u n j a b -  . . . .  . . 
Rajputana, Public Works  Department, a n d  

Central India . 
Survey Department (Field Parties) . . 

I I Head-Quarters 06- 
)ces ~ a l c u t i a  and  Dehra Dlin . 

Burma-China Boundary Commission : 
Telegraph . . . .  

G R A N D  T O T A L  



MATHEMATICAL INSTRUMENT OFFICE. 

Instruments.  I I R a. 

Inslvzlments, clc., purchnsed in  the local murket d t ~ r i n g  1898-99. 

Barometers, aneroid, ordinary, pocket . . . . 
Cases, leather, and Morocco, spare . . . , . 
Chronographs, watch pattern . . . . . . 
Clinometers, road reflecting, Cook's pattern . . . 
Clocks.  . . . . . . . . . 
Cords for range finders . . . . . . . 
Compasses, drawing, ordinary, 5" . . . . . 

,, magnetic, rectangular, 2" and 24" . . . 
I,  1 ,  )I  2: . . . .  
I I I I ,  0 . . 
, prismatic, card dial, 2" and ~ i "  . . . .. Hutchinson's pattern . . 

Value. SPECIFICATION. 

;; propbrtional, brass, 6 -. . , . . 
Covers for plane tables . . . . . . . 
Curves, French, wooden, sets . a . . . . 

,, Rail\\.ay, card board, large, sets . . , . 
Glasses, binocular, large . . . . . . . 

,, small . . . . .  :: magnifving or  reading, folding, I" to 2". . . 
,, measuriag for rain-gauges, 5" . . . . 

H a v e r s a c k s .  . . . . . . . . 
Lamps, Argand . . , . . . . . 

,, bull's eye . . . . . . . 
Levels, spirit, in wooden case, 4 to 7" . . . . 

11 II 11 ,, 8 ' t o 1 0 ' .  . . . 
#) 11 ,I 

, ,, 11" to  15" . . . . 
Map printing machines, Gastrell's . . . . . 

I I  11 ,, O r d n a n c e .  . . . . 
Opisometers . . . . . . . . 
Cords for mekometer . . . . . , , 
Pins for chains, ordinary . . , . . . 
Plane tables, deal, survery pattern . . . . . 
Protactors, rectangular, wooden . . . . , 

,, brass, seniicircular, plain . . . .  
Presslers borers for hard wood . . . . . 
Rules, parallel on rollers, brass, I 2‘‘ . . .  

11 11 1 ,, 15"and18" . . . ,, sight, wooden . . . . . . . 
Scales, architects, boxwood, sets . . . . 

I, ,, single . . . . . :: diagonal, nfooden . , . . . . 
,, oflsets, single, wooden . . . . . 
,, plotting, sets, ebonite . . , . . . 

,, single, wooden . . . . . 
$;ares, set single, ebonite . . . . . . 

,, optical . . . . . . .  
Stands for plane tables, survey pattern . . . . 

,, ,, military pattern . , . . 
stav;sl levelling, Sopn~it l is ,  telescopic . . . . 
Stencil platrs, various . . . . , . . 
Tapes, metallic, 50' . . . . . . . 

,, other sizes . . . . , , 
Thzrnlometers, chemical, or Traveller's, from oo to 400' . 

11 clinical . . . . . . . 

Number. 

Carried over 



MATHEMATICAL INSTRUMENT OFFICE. 

Instvrrment~,  etc., purchased i n  the local market  durirlg 1898-99-concluded. 
- - - - - ---A -- -- - 

SPECII'ICATION. 

Brought forward 
Thermometers, common, in tin cases . . . . . . . . . . .  , I  grass 

)I rnaximu~n, self-registering . . . . . . . .  I, oven 
T r u n k s , p u l e  . . . . . . . .  . . . . . . .  Umbrell s, surveying 

Books. 

Hints to  travellers . . 
Manual of Surveying, ThuillierJs . . .  Nautical almanacs 
Tables, log, Chamber's . . 

,, ,, Hutton's . . 
,, ,, Shortrede's, sines, etc. 

Tables, Traverse, Boileau's 
Merces, Income table . . 
Addition exchange tables . 

Brushes, stencil . . . . . . . .  
Glass, ink, bottles . . . . . . . .  
Acetylene, lamp fitting . . . . . . .  . . . . . .  Cards for Richard barographs . . . . . .  Charts for sun-shine recorder 
Charts for anemographs . . . . . . .  
Chimneys . . . . . . . .  
Elastic rubber bands . . . . . . .  
Eye pieces, for levels . . . . . .  . . . . .  Frames and fittings, for clinometcr 

3 )  ,, with folding sighls . . . . 
Frames, for levelling staves . . . . .  . . . .  Indelible pad, for Yost Type Writer  . . . . . . . .  Lactometers .  . . . . .  Lamps, Hink'r, duplex, with wicks . . . . .  Lamps, silvere~l, with 18 wicks 
Observatory tents with round sheet of canvas . . .  . . . . . . .  Printing ink, black . . . .  red . . . . . . . .  . . .  Search light lanterns . . . . . . . . . . . .  Seismoscopes . . . . . . .  Shades for lanterns 
Stencil ink, black . . . . . . . .  

,, ink . . . . . . . . .  
,, ink,red . . . . . . . .  . . . . . . . .  Tin boxes, small . . .  Tnol chest . . . . .  . . . . . . . .  Wicks, for lamps 

SUM TOTAL 



LIATHEMAI'ICAL INSTRUhIENT OFFICE. 

In~lrumer t l s ,  E ~ c . ,  ?nanufact~lred in  Iht Mathematical Instrt~rrrent 0jTc5ce during 1898-99. 
-- - - -- - - - -- - - - -- -- - - - - - 

SPECIFICATION. 
- 

Instrumerr Is. 

Boards, drawing, deal . . . 
Chains, iron, 30' . 

,I 1,  66' . . . 
,, steel . . 

Clinometers, survey pattern . . . 
Combs, acre, card-board . . 
Compasses, magnetic, rectangular, 5" . . 

P I  , 1 6" 
~orv ' i s ,  Railway, wooden, single . . . 
Gauges, writing . . . . . . 
Girder, Tester  . . . . . . 
Glasses, copying or tracing . . . . 
Glasses, magnifying or reading, folding . . 
Heliotropes, 9" . . . . . . 
Hold-alls, leather . . . , . . 
Ink rollers . . . . . .  
Instruments, drawing, electrum, and sort . . 
Lamps, Argand . . . . . . 
Levels, Field Service . . . . . 
Level, spirit, in wooden case, 8" to 10" . . 
Pias, for chains, ordinary . . . . 
Plane-tables, deal, Survey . . . . 

II ,, Military . . . . ,, ,, Hutchinson's, complete 
~luviometers ,  Symon's . . . . . 
Protractors, card-board, circular, 5" . . . 

I I 11 ,, 9'' and 12" . 
Rods, measuring . . . . . .  
Rules, flat, wooden, plain, 12" and 18" . . 

,, sight, brass . . . . . . 
Scales, Bengali, metal . . . . . 

,, card-hoard, miscellaneous . . . 
,, common, various sizes, metal . . 
,, diagonal, card-board . . . . 
8 1  ,, metal, 6 inches to the mile . 
I I I ,, miscellaneous . . 

~ h e k t s ,  celluloid . . . . .  
Set  squares, single, wooden . . . . 
Stamps lor conventional signs . . . . 
Stands,forheliotropes . , . . . 

,, ,, levels, other kitid . . . . 
,, ,, plane-tables, survey pattern . . 
,, ,, theodolites, transit, 5" . . . 

< ,, 
,I 11 11 ,, b' . . . 
,I II IJ ,, Railway . 
I ,  , t  ,, Universal . . . ;; Miscellaneous . . . 

Staves, levelling, Roorkee, single . 
,, Sopwith's telescopic . 

~te:cil plates, various . 
Thermometers, maximum and minimum, sets, 6" - tr 

28 
110 

. goo 

. 125 
72 . 4,200 
25 
13 
I 7  
9' 

2 
5 
4 



xlii 

MATHEMATICAL INSTRUMENT OFFICE. 

Instruments, ctc., mnnujacfrcred in  the Mathcmattcal fns t rume~t t  3flce dtcrin,o 1898.~~ 
-concluded. 

SPECIFICATION. / Number. 1 Value. 

Sundries. 

Boxes of sorts . 
Plummets, brass . . . . 
Back-boards for barometers . . . . . . .  
Board for thermometer, maximum and minimum . 
Bolts and nuts for plane-tables . . . 
Brass, plate . . . . . . . .  
Brass, roller, 12" long, 3" diameter . . . . 
Brushes for theodolite . . . 
Bubble-tubes for theodolite . . . . . . . 
Cases, deal-wood, with hasps arid padlocks . . . . 
Cash box . . . . , . . . . . 
Clamping screws for plane-table . . . . . . . 
Cylindrical piece of pluviometer . . . . . . 
Cylindcr vessel . . , . . . . . 
Frames for tents . . . . . . . . . 
Handles for chains . . . . . . . . . 
Hinges, brass . . . . . . . , , 
Medicine box . . . , . . . . . 
Mercury bottles with 4 fb mercury . . . . .  
Numbcrs for chains . . . . , . . . 
Nuts for plane-table stands . . . . . - . 
,, for theodolite stands . . . . . . . 

Pins lor theodolite . . . . . . . . . 
Plumb, level . . . . . . . . . . 
Reservoirs of rain-gauge with bottles, complete . . . 
Rope, chain, 66', with handle , . . . . . . 
Screws for plane-tables . . . . . . . . 
Slate and pencil for typograph. . . . . . . 
Spiders, web . . . . . . . . . 
Tops, brass, for rain-gauge. . . . . . .  
Turnscrews, for theodolite . . . . . . . 
Type-lramrs, for printing machine . . . . . . 
Washers, brass . . . . . . . . . 
Water-levels . . . . . . . . . . 
Wrenches for theodolite . . . . . . . . 

TOTAL . 

TOTAL OF I N S T R U M E N T S  . 

2 5 
20 
16 
I 

20 
2 
I 

5 
I 
a 
I 

6 
I 
I 
2 
2 

12 

I 
2 

6 r 
5 
2 

1 5  
I 
2 

18 
5 
I 

4 
6 
3 
15 

a. 

37 4 
20 0 

a40 o 
1 0  

5 0 

3 0 
11 o 
5 8 

18 o 
10 o 
2 0  o 
5 10 
3 0 
2 8 

1 5 0  o 
1 0 '  

12 o 
3 8 

18 o 
5 2 

1 4  
1 4  
3 12 
1 0  

5 0 

90 0 
7 8 
4 8 

20 o 
= 7  0 

2 4 .  
79 a 
16 14 

SUM TOTAL . ' i d , g o l  15 
- - -. - 

306 

18,268 

1 4  

878 10 

26,023 5 



MATHEMATICAL INSTRUMENT O F F I C E  . 
TABLE D . 

List of pv;nripal inrlvuments repaired in Workshop duvinf lhefiuancial year. 1899.99 . 
- . - .- . - .- .- 

S r e c r r r c ~ ~ l o ~  . ( ~ u m b e r  . 

Anemograph . . . . . . . . . . . .  
Anemometers . . . . . . . . . .  
Arithmometer . . . . . . . . . . . .  . . . . . . . . . . .  Balances. chemical 
Bars. lengthening . . . . . . . . . . .  
Barographs . . . .  . . . . . . . . .  . . . . . . . . . . . .  Barometers of sorts 
Boards. drawing . . . . . . . . . . .  
Chains of  sorts . . . . . . . . . . . .  
Chronographs . . . . . . . . . . . .  . . . . . . . . . .  Chronometers of sorts 
Chrono-micrometers of sorts . . . . . . . . .  
Clinometers . . . . . . . . . . . .  
Clocks . . . . . . . . . . . . .  
Compasses. azimutll . . . . . . . . . . .  .. beam . . . . . . . . . . . .  .. bow. pen . . . . . . . . . .  

11 .. pencil . . . . . . , . . .  .. dividers . . . . . . . . . .  :: drawing . . . . . . . . . . .  I. magnetic rectangular . . . . . . . . .  
I! marine . . . . . . . . . . .  

mining .I . . . . . . . . . . .  .. prismatic . . . . . . . . . .  
I. proportional . . . . . . . . . .  .. subtense . . . . . . . . . . .  . . . . . . . . . . .  .I surveying . . . . . . . . . . .  Cards for compasses 

Cords and reels . . . . . . . . . . .  
Deodrometer . . . . . . . . . . . .  
Eyelet machine . . . . . . . . . . .  
Glasses. binocular . . . . . . . . . . .  . . . . . . . . . . .  .. magnifying 
Heliographs . . . . . . . . . . . .  
Heliotropes . . . . . . . . .  
Hold.alls. leather . . . . . . . . . . .  
Hydrometers . . . . . . . . .  
Hygrometers . . . . . . . . . .  
Indicators . . . . . . . . . . . .  . . . . . . . . .  Instruments. drawing. of sorts . . . . . . . . . . . .  Lampsofsor t s  
Lens . . . . . . . . . . . . .  . . . . . . . . . . . .  Levelsofsor t s  .. spirit . . . . . . . . .  . . . . . . . . . .  Mapprint ingmachines 
Mekometers . . . . . . . . . . . .  
Metercurrent  . . . . . . . . . .  
Miscroscopes . . . . . . . . . . . .  
hliningdial . . . . . . . . . . . .  
Pens double or road . . . . . . . . . . .  . . . . . . . . . . . .  . . d r a w i n g  
Pantagraplis . . . . . . . . . . .  
Peranibulator . . . . . . . . . . . .  . . . . . . . . . . . .  P i n s o f s o r t s  
Plane-tables . . . . . . . . . . . .  . . . . . . . . . . . .  Planimeters . . . . . . . . . . .  P o i n t e r ~ ~ s t a t i o n  
Protractors . . . . . . . . . . . .  

Carried forward . 

I 

29 
I 

3 
3 
a 

97 
a 

67 
2 
6 
a 

135 
17 
I 

3 
116 
14 
8 

430 
118 

8 
I 

126 
9 
I 

9 
7 

34 
I 
a 

47 
1 

13 
43 
22 

43 
8 
a 

45 
10 
I 

169 
13 
5 

I 7 2  
I 
I 

I 
I 

rgg 
8 
I 

Izr 
47 
14 
7 
a 

- .- -. -. - - 



xliv 

hlATHEMATlCAL INSTRUA. IENT OFFICE . 

~ ; ~ l  of principal instruments repaived a n  Workshop durrinf the j inanciol year. 
1898.99-concluded . 

.... 

SPBCIFICATION . Number . 
Brought forward . 1- 2. 253 

. . . . . . .  Quintants . . . . . .  Range-finders . . . .  Rain-gauges . . . . . . . .  R u l e s o f s o r t s  . . . . . .  S c a l e s o t s o r t s  . . .  Scott's sights B . L . telescopic . . . . . .  Set  squares . . . . . . .  Sextants  . . . . . .  Squares. optical 
Stands. for compasses . . . . . . . .  I . . .  heliographs . . . .  I . . .  heliotropes . . . . .  I . . .  levels 

plane-tables . .  . . . . . .  
theodolites . .  . . . .  . . . . .  Staves. levelling 

Sundials . . . .  . . 
Sunshine Recorder . . . . .  . . . . . . .  Tapes . . . . . .  Telemeters . . . . . .  Telescopes 
'Theodolites . . .  . . . . . . . .  Thermographs . . . . . .  Thermometers . . . . . .  Time-pieces . . . . . .  Type writers . . . . . . .  Watches 

TOTAL OF P R I N C I P A L  I N S 1  RUMENTS REPAIRED 

MINOR INSlRUMENTS REPAIRED I . . I  . 
TOTAL OF ALL INSTRUMENTS R E P A I R E D  
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MATHEMATICAL INSTRUMENT OFFICE. 

Profit and Losr account of the Workshop for  t h e j n a n c i n l  yeor, 1898-99. 
.--- - ~- 

~ -- ~ - - - - .- . _ A. 

II 

\'slue of materials :- 
For ordinary wsrk . , 
,, general workshop use . 
,, manufacture of packing 

cases , . 
Paid for repairs . . . 
Wear and tear of plant . 
Half of rent a t  R6oo per 

mensem . . . . 
Printing and stationery . 
Four per cent. on value of 

tools and plant amounting 
to  81~41,997-2-0 . . 

Half of rates and taxes, etc. 
Liability for pensions . . 
Profit . . . . 

R a. 
Workshop establishment (less 

By repairs for 
public officers 
on book debit 14,703-5 

,, repairs for 
public officers 
on payment ~ o , o o k  15 -- 

,, repairs for stock . . 

~ropor t ion  debitable to the 
Store Branch for cleaning 
and adjusting serviceable 
instruments) . . . 

One-third of office establish- 
ment . . . . 

Pay of Material Storekeeper 
lor the whole year . . 

Workshop contingencies as 
distinguished from materials 
~urchased  . . . 

,, manufacture for stock :- 

43,061 10 

2,758 5 

780 o 

3,167 14 

instruments . , 

packing cases . , 

,, manufacture of material 



I Recordr, Library . . . . . 
3. Accounls. Rrturns, Correspondence . . . I 938 

2,373 
3 Supp~) 01 Data,  e ~ c  . . . . , 1 1 425 

Carried over . 1 1,711 

- . -- -- - - - --- - -- 

Ararralive Report of ~ I R .  1. E c c ~ e s ,  hl.A, Sziperinlendenl, 2nd grade,  i n  charge, 
Cot~z/)tr/irrg Pnr fy ,  Sen3 on 1898-99. 

The esI)crimental base line in the Survey O:fice rompound was re.measured for the 
instructiol~ of tlie ne\vly appointed officers ot the 1mpt:rial and Provincial Services, and  a 
bliorl base ol loo leet was I,iid down by two n~earurelne~lts  for c o m p a r i s ~ n  of chains and 
wires. 

The Solar Eclipse Rt.port containing the results of observations at  Salidol, Pulgion, 
anti DIIIIII.A~III \V;IS c o ~ ~ ~ p l ~ t e d  ;111d i a s u ~ ~ l .  

I-ieutenant A .  hlesrs, 1.S C., having gone through his course of instruction in the 
~ n e t l ~ o d s  ol astl-onomical observations and computations of the Trigonometrical Branchand 
it1 levelling anrl I~ lane-Lal~ l i~~g,  was transferred to No. 4 t'arty on the 29111 October 1H98. 
Lieutenants H. \%ood, R.E., H. hlcc.  Cowie, R.E., B. R.  Daunt, I.S.C., C. P. Gunter, R.E., 
E. 1'. Rich, R.E. ,  and A.  A. Crookshank, R.E. ,  on their appointment to  the department, 
were pusted to this office, and were put through a course of astronomical observations 
and triangulation, and taught tlle methods oi computations used in the department. For 
a sllort time they were attached to the Trailling School to learn plane-tabling. Lieute- 
uant Daunt was attaclled to the office of the Superintendentof Land Records Surveys, 
;iorth-\Vehtrrn Provinces and Oudll, from 18th November 1898 to 22nd February ~ P g g  for 
instruction in the work of the Revenue Branch. He rejoined this office on the 23rd Feb. 
ruary, but owing to failing health Ile proceeded on leave on medical certificate on the 
15th May 1899. Lieutenants Wood and Cowie co~npleted their course and were posted 
to  lield parties at Lhe end ol the year. 

Captain H.  A. D. Fraser, R.E., before proceeding to England to  consult Professor 
Riicker regarding the Magnetic Survey of India, was posted to this oGce to receive in- 
slruction in the subject. Four officers from the department of the Quarter.Master 
tiencral in India were temporarily attached to this oEce  for instruction in exploration 
work, of \vhom two are still under instruction. 

Six Sub- Assistant Superintendents were transferred from the Revenue Branch lor 
instruction in topographical work and \rere attached to the Training School. Two of 
them had to proceed on medical leave owing to ill.health before they could complete their 
course; but tlle others with the seven newly appointed Probationary Sub-Assistant Su- 
perintendents received a regular course of professional instruction in the use of the plane- 
table, theodolite, and level, and were shown the processes in the various sections of the 
Trigonometrical Branch Office. They were also instructed in topographical d r a w i ~ ~ g  and 
in tlie computations of the Topographical Branch. All of these completed their course 
and were trausterred to tield parties at  the end of the year. 

In the training school, in addition to the above, a class of fifteen Probationary Sub- 
Surveyors were i~~s t rucred  in the use of the plane-table anrl theodolite, and all of them 
passed the linal exa~nination and were posted to tield parties. Two Sub-surveyors of 
No. 15 IJarty rtceived special training in theodolite traversing, triangulation, and plane. 
tabling; they were also taught how to linish up their work. 

The irlstruction given in the Training Scllool consisted of plane-tabling on the I-inch, 
4.inch, and 36-inch scales, theodolite traversing boll1 by chain and bar-subtense, levelling 
with the dumpy level, model surveying, s tar  observations for time, latitude and azimuth, 
drawing of scales, graphical projection and hand-printing. 

At the special request of the Military Secretary, His Excellency theviceroy's stables 
mere survcjed on the 36-inch scale. 

The fol lc\vi~~g cl~anges took place in the personnel of the office during the year :- 
hlr. J .  M. K e n n e d ~ ,  Extra Assistant Superintendent, who was posted to this office on the 
24th November 1 8 ~ 8 ,  was transferred to the North-Western Provinces Drawing Office on 
the 15th September 1899. hlunshi Golam kluharnmad, draftsman, died. Babu Navin 
Chandra Gupta, copyist, resigned, and Babu hlukundananda Acherya was appointed as 
copyist in the computing section. 

.Ishe cost of the conlputing section under its various class heads and the percentage 
thereof, together with those of the three preceding years, are given in the [ollo\ving 
statement :- 

- .- - 

CLAN. 

I 

COST I N  
Rursas. 

- -  - 

PERCENTAGE OF COST. 

- 
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i-mcmr.m o. Coir 
CLASS. 

4. Computations . . . 
ej.PreparationofPresscnpy . 
6. Examination of Press proofs 
7. Ditto cllartfi , . . . . 2.9 
8. Protection of stations . . . . . . 
g. Ivliscellaneous . . . . . , . 

10. hleleorology, etc. . . . . . . 
11. Extra-departmental work . . . . . ... ... . . . . . . ... 

~ -- - ~ -  ~ - - .  . .~ - 

From the above table, it will be seen, that the working power of this section has been 
distributed much in the same way as  in the preceding years. 

The  following is an qccount of the work done under the several classes shown in tlie 
foregoing table :- 

CLASS I.-RECORDS, LIBRARY, ETC.-Fcur fresh instalrnents of field records were 
received during the year ;  these toget l~er  with those already in tlie office have received 
the  usual care and attention. T h e  three standard copies of the library catalogue have 
been kept u p  t o  date. 

CLASS 2.-ACCOUNTS, RETURNS, A K D  CORRESPONOENCE.-111 this ip included the 
of indents, estimates, monthly detailed and abstract progress reports, annual 

reports, stock returns of office stores, and various other items. 
CLASS 3.-SUPPLY O F  L)A~A.-Thirteen requisitions for data  ant! 68 inllents for 

forms were received and complied with ; in all about 42,000 copies of professional and 
other forms were issued during the year. 

CLASS 4.-COMPUTATIONS.-The following are the details :- 
Grea t  A r c  Meridtbnal  Series, Seclion 18' to zqo.-Certain secondary triangles were 

re-computed; this was necessitated by Narsula and  Chittial stations being found to be 
identical. 

North-east Lonp'lrrdinal Series.-Preparation of name list and selection of points 
for computation being proceeded with. 

Table of ltor28onlal ciislnnces when the  slope of the  Irr'll a n d  the  angle subtended 
by the bnr a r e  known.- Computed and prepared. 

Spir i t - level led h e e h t s ,  section V ~ m ~ n p a t n l n  to Rnipur.-A portion was adiusted. 
Heights  i n  China obtained by Captain Wingate.-Barometric heights were com- 

puted. 
Captain Densy's explorations i n  Tibet, 1897-98 n n d  1898-99.-Reduction being 

proceeded with. 1 he work includes the computations of astronomical azimuths, latitudes 
and time, geodetic latitudes, longitudes and azimuths, and triangles. 

In addltion to the above the computers were employed on the following:- 
(a) Computation of rectangular co-ordinates o n  the Secant, Conical, and Bonnets 

projections. 
(6) Deduction ol telegrapllic longitude of lour stations in China. 
(c) Reduction of Lushai Triangulation for No, 14 Party. 
(d) Computation of places of circumpolar stars from William's College catalogue 

and Greenwich 10-year and 9-year catalogues. 
(e) Computation of azimuths a t  three stations observed by No. 23 Party. 
(1) Computation of stars' places for latitude observations of 1898-99 for No, aa 

k'31rtv 
"" 'J '  (8) Reduction of observations to determine the value of the Bubble tester. 

( h )  Re-conlputation of observations of the Dehra Dlin Experilnental Base Line. 

CLASS 5.-PREPARATION OF PRESS COPY.-This requires tlie abstracting and en- 
tering in suitable tables of the final results ol  several calculations lor publication, all these 
compilations are  twice compared, once against tlie original lield records and once against 
the final computations, prior to being sent to  the press. I he details of the work done 
a re  as follows:- 

(a) Great  Arc  lCJeridiona1 Series, Section 8' 10 16~.-Rr\.ision of orthography and 
compilation of descriplions of stations of the  appendix finished, and the preface written 
out. 

(b) Grea t  A r c  Meridional Series, Section 18' lo a+'.- Correction o f  ccrtain secand- 
a ry  triangles and azimuth table on account ol Narsula and Chittial s t a t i o ~ ~ s  being lound t o  
be identical, and r ~ v i s i o l ~  of descriptions of principal stations being proceedrd w i ~ h .  

(c) Net-1110rk T r i a ~ ~ ~ u l a t i o t ~  o j  Connfrjl round  D c h r a  L l r i ~  fo r  the Training 
Schoo/ . -Or t l~o~rapI i~  of names 01 stations corrected for Ictter-press. 



CLASS 6.-EXAMINATION OF PRESS P ~ O o ~ s . - T h i s  requires the utmost care and 
attention in comparison and examination in several stages of first, second, and form proofs. 
hlost of tlie matter printed is numerical, or depending on numerical d a t a ;  hence it necer- 
sarily i n v o l ~ e s  a strictly critical exaniination ~ h i c l i  can only be  given by men specially 
trained t o  this style of work. T h e  printing of the following has been proceeded with:- 

(a) T h e  Solar Eclipse Report  has  been completed and issued. 
(b) Seventy-six pages of the l ' idal  volun~e have been printed, and the volume ie 

almost completed. 
(c) Synoptical volumes of Great Arc Meridional Series, Section 8' to  lSO, and 

lndus Delta Triangulation have been completed. These  only want the charts, 
on the completion of which they will be put in the hands of the binder. 

(d) Five pagesof Professional Papers  No. I ,  " O n  the projection f o r a  hlap or lndia 
and  adjacent  countries on the scale of I : ~,ooo,ooo," and 32 pages of No. 2, 

which is a translation of M. Jaderin's "Method of  measuring Geodetic 
Bases by means of Metallic \Yires," were printed. 

In addition t o  the above, a large amount of work was done in printing the l e t t e r -~ress  
f o r  charts, headings and foot-notes for maps, and about 45,000 copies of professional and 
other  forms were printed. T h e  total amount of work executed will be seen by reference 
t o  the tabular s tatement  of the Printing Seclion. 

CLASS 7.-EXAMINATION OF C H A R T S . - T ~ ~  examination of the corrections of the 
four  final charts of the Great Arc Meridional Series, Section 8' to IS', has been finished, 
and that of the rays against the azimuth list is being proceeded with. 

CLASS 8.-PROTECTION OF S T A T I O N S . - ~ ' ~ ~  usual work in connection 
with the protection of survey stations in India and Burma, and certain of the bench- 
marks in the North-Western t'rovinces and Bengal was performed. During the year 
535 stations have been repaired by the L)istrict Officers a t  a cost of fk2,234-4-10. 
l ' w o  districts out of 347, frorn,wl~icli reports are  generally received, failed to  submit them. 

CLASS. 9-MISCELLANEOUS.-In thisare included various duties nrhicl~ cannot be fair- 
ly assigned to any of the other classes such as  the follo\\ring :- 

(a) The  examination and despatch of the printed papers to  the Survey of India 
Office, Calcutta, for safe custody. 

(b) Tlie examination of all bound volumes and pamphlets prior to issue, and 
the preparation or the distribution lists and presentation labels for the same. 

(c) T h e  preparation of exanlination papers for the Provincial Scrvicr of the Survey of 
lndia Department, of which 32 sets  were prepared, despatched, and examined, 
the results being tabulated and submitted to tlie Surveyor General. 

CLASS 10.- & ~ E T E O R O L O G Y  A N D  GENERAL SCIENCE.-As hitherto, a complete set 
of meteorological observations were taken daily t l~roughout  the year, and monthly and 
annual  abstracts prepared. hlonthly magnetic observalions were also taken regularly 
throughout the year, and the results a re  tabulated with those taken here previously. 
The  meteorological and magnetic results a re  given in the follow~ng tabular staterncnts :- 



Mean velocity in miles of the winds which blew at Dehra D i n ,  duving the twelve 
months of 1898-99, f o r  each hour of the day.  





Synopsis of the  result^ of the monthly magnctic observations taken at the Trigonometri- 
cal Brnnck Ofice, Dehvo D i n .  The measures of fnfcns i fy  aye all expressed irr 
C. G. S. units. 

1 6 6 ~ .  
January . . . 
February . . . 
Iblarch . . . . 
September . . . 
November . . . 

1897. 
January . . . 
February . . . 
April . . . . 
May . . . . 
June . . . . 
July . . . . 
hugUSt . . . 
September . . . 
October , . , 

November . . . 
Dccembcr . . . 

1898. 
January . . . 
February , . . 
h l a r c h .  . . . 
A p r i l .  . . . 
hlay . , . . 
June . . . . 
July . . . . 
August  . . . 
September . . . 
October . . . 
November . . . 
December . , . 

1899. 
January . . . 
February . . . 
hlarch . . . 
April . . . . 
May . . . . 
June  . . , . 
July . . . . 
Aug~ls t  . . . 
Scptember . . . 
- .  

Declination 
East. 

' Horizontal , Intensity. 
Dip 

North. 
Total 1 Intensity. ( R m ~ * ~ ~ s ,  

'448925 ~ l t h  unifilar 

.44,868 I magnetometer No. 1 6 a n d  Dip 

.44,7+6 1 Cid. NO. 43. 

'44.96 J 

With  unifib 
magnetomere 

' No. rg and  Dip 
Circle No. u. 



TYPE-PRINTING SECTION.--As will he seen from the annexed statement the greater 
part of the work done coosistrd in setting up the large amount of headings, foot-notes, 
&c., required in the Drawing Section in connection with the publication of maps, and 
miscellaneous work :- 

Stntemenl of work done durin,o 1898-99. 
- - -- -. -- - .- - . .- 

SPECIFICATION OP PnlirT. 
Tolal No. of No. of copies 

INO. Orpage'.I pulls. of each page, 
-- I -  

I Eclipse Report - . . . 3 5  
l'rolessional Papers . 5 2  

[Pamphlet of Spirit-levelled heights . . 24 

. . . . .  Pm(essionalvolume . I  76 
Synoptical volumes . . a .  47 
Lettevpress fur charts, map headings. foot-notes . 352 
Pamphlet of Spirit.levelled he~ghts . . . .  24 
karms . . . .  194 
hliscellaneous . . . . . . .  95 . . . . . . .  E~lipseReport 25 
Prolessional Papers . . .  37 
Extra.depar~rnental . . . .  274 

I , I Z ~ *  

- 

' ~ O T A L  1,332 - 
PHOTO. ZINCOGRAPHI~ SECTION :-The usual routine of  map publication was carried 

on. The  work is well up to date. 
The  following tables exhibit the value and outturn of the work of this section :- 

2.441 
1,230 
4,017 

612 
5,317 
1,039 

2 65 
240 
114 

15.191 

10,750 1 100 
6.390 350 

Equal to 1,332 pager ol Standard (loolscap) size. 

The usual table showing the work annually performed by this section during the 
past five years is given below, the unit (a page of foolscap) being the same throughout :- 

8.600 
1,390 

56 710 
12,630 
2,330 

840 
7,280 

146,920 

... 
350 ... ... 
zoo 
60 

... -------- 

1898.gg. 

1932 -- - -.- - - -- - - 

An analysis of the pages composed in 1898-99 is as  follows:- 
PROFESSIONAL VOLUMR . .  Tidal volume . . .  152 
SYNOPTICAL VOLUMES . . Great Arc hleridional Series, Section to 18" 

and Lndus Delta Triangulation . .) 94 
(Letter-press tor #-harts, map headings, foot-notes, 295 . . .  1 . . . . .  Forms, Order's memoranda, &c 3 8  

Miscellaneous . 94 
MI~CELLANEOUS . . .  Extra-Lepartrnental . . 208 

1896-97. I 189,-98. 

1,110 1 1591 

1 1891.95. 

Pages composed . . .  I 1,"9 

18gj.96. 
-- 

1,135 
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Sfotemenl of work done for othcr deparlnrents, &c., during t h e j e a v  1898-99. 

- - -. - -- - -. - -. - - -. . - -- - - - -- - - 

CORRESPONDENCE S ~ ~ l l o N . - T h e  work in this section has been carried on a s  

Table showinf the amount yenlined j rom other departments, b c . ,  by book debit 
nnd cash sales durinf  1898-99. 

usual. 
STORES, WORKSHOPS, A N D  OBSERVATORIES SECTION.-A series of observations were 

taken with Zenith Sector No, 2 to determine the value of the screw of Bubble tester No. 9 ;  

and the instruments of the Base Line apparatus were examined and cleaned. In the 
Observatories, the usual time observations were taken, the chronometers rated and kept 
in order and other miscellaneous work done. 

SOLAR PHOTOGRAPHIC S E c ~ l c r ~ . - T h e  work of this section was conducted as usual. 
The results obtained with dry plates have been so successful as  to lead to a large substitu- 
tion of them for the old wet process, and in time it is expected that they will entirely 
mupersede the wet plates. 

- 

TOTAL. 

R. a. 

777 7 

r1,06a 13 

215 13 

99 2 

1,444 l a  

309 4 

By cash sales. 

R. a. 

240 12 

3oj 8 

151 I 

99 2 

585 15 

309 4 

- -- 
DEPARTMENTS, KTC. 

Forest Department . . . . .  
Forestsurvey . . . . . . 
Quarter Master General . . . . 
Military Department . . . . .  
OtherDepartrnents . , . . . . 
Private Individuals . . . . . 

By bcok debit. 

8. a. 

536 11 

10,757 5 

64 1 2  

. . . 
858 13 

. . . 
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The details of the work of this section a re  given below :- 

Table showing the number and character of ne#qatives. 

Table showing the visibility of Sun at Dehra D i n  and Greenwich. 

Number ol  Percentage Numbcr ol I d ~ y s  on 1 of days on 1 da;~;n 1 
which nrga- which nrga- tvhich sun Year. 

tivcs were tivcs showed1 I take; I features. 1 invisible. ( I take;. 1 

Number of 
days on 

which nega- 
tives were 

96 
100 
1 0 0  

100 
1 0 0  
loo 
91 
7 '  
78 
99 

I O C  

100 
100 
100 

100 
1.0 
100 
100 
loo 

-- 

REMA~RS. 

156 From !at October to 30th 
181 Septemhr  following. 
121 
215 
154 
a06 
199 
I 8.9 

t Year ending 10th May 
1897, ohlainrd from ILe 
report to the Board ol  
Visitors. 



DRAWING S E C T I O N . - T ~ ~  de ta i l s  o f  t h e  w o r k  o f  t h i s  sec t ion  -re g i v e n  be low :- 

Stoternent showing the work perjormed during 1898-99. 

T I T L E  O F  MAP. REMARKS. 

Sfnndard Maps. I 
Punjab Survey sheets Nos. 264 N. E., 

264 S. E., 264 S. W., 308 N. W., and 
336 N. W. . . . . .  

t'unjab Survey sheets Nos. 247 N. E., 
247 S. E., 306 N. W., 307 S. W., 
313 N. W., and 313 S. W. . . .  

S i n d  Survey sheets hos. 18, 19, 19A, and 
37 (in one) ; 211, 33, 34, 35, 37.4, 38- 48, 
4% 57tS7AB 69s 77.77AB 958 88.899 . . . . .  106, and 107 

Sind Survey sheets Nos. 47 and 68 
Sind Survey sl~eets Nos. 19, 19 A, and 

37 (in onel ; zo, zoA, 37A, 38,57,57A. 
77, 77.4, 95, and 95A. . . I 

Gujardt Survey sheet No. 17. . .I 
Plans of Cities and Canfonmenfs. I 

Cantonment of His Excellency The  Vice- 
roy's Body Guard, Dehra Dlin, 1898 . 

Index Maps. 

. . .  Triangulation Chart of India 

lndex to the Map of India and adjacent . . . . . .  countries 

lndex to  illustrate survey operations by . .  No. 18 Party in the H~mBlayas. 

lndex to illustrate survey o erations by . .  Nos. 12 and 15  Parties in !ind. 
Diagram of Group of Astronomical Lati- 

tudes and Azimuths round Kalidnpur 
H . S .  . . . . . .  

Charts. 

Triangulation Chart of Great Arc Series, 
S e ~ t i o n 8 ~ t o 1 8 O  . . . .  

Nos. 43 and 44, Preliminary Charts of 
lndus Delta Coast Triangulation . 

Preliminar Chart of Assam Longitudinal . . . . .  Series, 1is3-55 
Charts 01 Trlangulalion sheets Nos. 8, 9, 

W.  11, 12, 13, 14. 15, 17, 18, 19, 20, 23, 
24, 259 26, 27, 28, 34, 351 36, 71 38, p 9 ,  64. &, 83. and q (Zentral 

rov~nces) . . . .  
Charts of Triangolation sheets Nos. 311 

(and edition) and 331 (Punjab) . . 
Charts of Triangulation and Traverse 

sheets Nos. 15, 321 33, 34,37. 37A., 38. 
49, 50, 57A., 66, 67, 68, 69, 70, 77, 
77A.. 86, 87, 90, 91, 5, .95A., 105, 106, 
107, 108, and log. ( 2 n d )  . . 

Chart of Triangulation sheet No. 16 
(Sind) . . . . . .  

Chart of Traverse sheets Nos. 19, ao. 47, 
48, 57, 88. and 89 (Sind) . 

Level Charte Nos. 67 and 74 . . .  
Triangulation Chart of Dchra Dlin Sur- 

vey . . . . . . .  
. . - 

In. M. 

I =t  Corrections completed for reduc- 
tion to half scale. Final press 
order given. 

I 

I = I  For reduction to half scale. In 1 hand. 

Corrections for reduction to half 
scale. In hand. 

I = I For re-duction to half scale. Com- 
pleted headings and footnotes 
Final press order given. 

Corrected and  brought up to date 
for Annual Report. 

%=I 

I = I 

Compilation in hand. For reduc- 
tion to half scale. 

Corrected and brought up to date 
for Annual Report. 

For re-production. Completed 
headings and footnotes, for othrr 
Department. 

Touched up for photography. 

I Ditto ditto. 

I Prepared for Annual Report. 

In hand. 

I Do. 

Corrections completed. Final prros 
order given. 

For reduction to half scale. Corn- 
pleted headin s and footnote. 
Final press orfer given. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto dhto. 
Compilation in hand. 

I In hand. 
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Statement showin,n fhc 711ork perjormed during 189s-99-concld. 

Standard original maps . . . . . . . . . . . . .  165 
Charts . . . . . . . . . . . . .  68 
Miscellaneous maps . . . . . . . . . . . . .  . 35 
Photographic prcols of Standard sheets and other maps . 280 

- -.-..... . 

TITLE OF MAP. 

Aliscellaneous. 

Tidal Ma s of Coconada, Chittagong, 
Akyab. Elephant Point, Moulmein and 
Mergui. . . .  , . .  

Tidal Maps of Bhivnagar, Bombay. 
Morrnugio, Vizagapntam, and Kidder- 
pore. . . . . . .  

Tidal Curves of Aden, Karachi, Okha 
Point, Port Albert Victor, Bhhvnagar, 
Bombay (Apollo Bandar). Bombay 
(Prince's Dock), l(brw6r. False Point, 
Dublat, Diamond Harbour, Chittagong, 
Akyab. Rang~:on. Amlient, Moulmein, 
hlergui, and Port Blair . . .  

Tidal Curves of Mormuri3,  Beypore. Co- 
chin, Tuticorin, Alinicoy, Galle. Colom. 
bo. Trincomalee, PAmbati Pass, Nega- 
patam, Madras. Coconada, Vizagapa- 
tam, Kidderpore. Elephant Point, and 
Hanstal Point . . . .  , 

Special Survey of the Mahisu Range, 
Simla Extension . . . .  

O t h e r M a p s  . . . . .  

Maps coloured . 

N.B.-In addition to the above other mincellanrous dutiu have been erlormed, such as correctng and cornpletinb 
the Standard sheets a n d  'l'riangulation Charts of the Central Provinces, !unjsb,and Sind Survey. in respect ol heading., 
lootnotes syml.ol.c, elc lor rers; taking out and checking areas of village* with their cultivdtian in the  Punjab Survey 
sheets aid incorporatLg tRa Indus Rivermn Survey on the Sind Survey sheets; examination ol and custody of records, 
nmkiag all the dnpalches of maps, etc.,etc., etc.  

Statement of work done for other departments during 1895-99. 

Standard Mnps. 

?orest Surveym . . . . .  
Indzx Maps. 

F o r u t  Surveys . . . . .  
Yirctllancowr. 

C ~ s t s w e y s  . . . . .  

- - . - . . _-- 
REMARKS. 

Completed. Final press order 
given. 

In hand. 

Completed. Final press order 
glven. 

In hand. 

Touched up for photography. Fi- 
nal press order given. 

Touched up for photography and 
completed a s  regards headings 
and footnotes. F ~ n a l  press order 
given. 

.- -- 

Number 
of Sheets. 

6 

5 

I 8 

I 6 

2 

9 

1 . 8 1 ~  

- 

In. M. 

4= I 

Various 

Various 

-- - . - 

Scale' 

Various 

Various 

Various 

Various 

In. M. 
6 = 1  

Various 

Various 

Completed headings, footnotes, and 
references. Final press o n i r  
given for Forest Departmenl. 

Ditto ditte. 

Ditto d a t a  
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FOREST SURVEY BRANCH OFFICE, D E H R A  DON. 

Statement showing the progress made i n  map drawing during the year. 

(a) Includes 
35 sheets 
of No. a 0  
Party. 

(a) 3 on 
a-inch. 





1 goo. 

GOVERNMENT OF INDIA. 

DEPARTMENT O F  REVENUE AND AGRICULTURE. File No. 96 Of 
1900. 

Serial No. 2. 

LAND-SURVEYS. 

R E S O L U T I O N .  

Dated Simla, the 10th July 1900. 

I<eviews the General Report on the operations of the Survey of India Department 
io, 1111, year 1898.1899. 

G. C. Press, Simla,-No, 546 R. & A. D.-13-j~.1930,-660. 





No. 1-96-2. 

E x t r a c t s  from the Proceedings of f he Goverliment of India, Deportment o/ 
Reventre a n d  Agriculture, Nu. 1-96-2, dated S i m k ,  the 10th 3uly 1900. 

The General Report on the operations of the Survey of India Department during 
the year 1898-99. 

R E S O L U T I O N .  

During the year ending the 30th September 1899, the field operations of the 
:Survey of India Department were carried on by two double and seventeen ordin- 
ary parties. 

The  various classes of work on which these parties were engaged are  shown 
below :- 

I I 
No. of parties employ- No. of detaebmsats 

employed. 

... Trigonometrical .,. ,.. 

... ... Topographical ... 
... ... ... Forests ... 

... ... ... Cadastral ... 
... ... ... ... Traverse 

... ... ... Scientific ... 

2. T h e  total area surveyed on all scales during the year was 95,934 square 
miles against 36,199 square miles in 1897-98. The  increase is due to the large 
amount of reconnaissance executed in Yunnan and along the Burma-China boun- 
dary. 

3. Trigonometrical operations mere, a s  in the previous year, carried on 
by one party only. As conditions in Makrin were still unfavourablc, the oppor- 
tunity was taken to complete the Manipur Longitudinal Seriesand to link up the 
Burma Triangulation with the other Principal Tr~angulation in India. The angles 
a t  some of the stations of season 1894-95 were reobserved, and the results 
proved that no displacement in that part of Assam had been caused by the great 
earthquake of 1Sg7. 

4. Eight parties as  against seven in the previous year were employed 0" 

topographical surveys in the Shan States, Upper and Lower Burma, Sindh, the 
Lushai Wills add the Himalayas. The following a're the most noticeable items of 
worL-the begirlning of a large scale snrvey of the station of Maymyo, the corn. 
pleLe survey of the town and cantonment of Nahan a t  the expense of the State, 



surveys connected with military requirements in the Rawalpindi District and in 
Kashmir, and a special survey of the coal bearing area on the Sor Range near 
Quetta. T h e  area topographically surveyed amounted to I 8,280 square miles 
against I 5,  log square miles in the previous year. 

5 .  Forest surveys were continued by Imperial Survey parties in Madras, 
Bombay, Burma and part of the Himalayas and by the Forest Survey Branch in 
the Central Provinces, Punjab and Burma. In Madras thc amalgamation and 
reorganization of two parties under a single Imperial Officer resulted in  a large 
increase of outturn, I ,350 square miles being surveyed on the 4-inch scale. A total 
area of 758 square miles was surveyed in Bombay on three different scales. In 
Lower Burma No. 2 0  Party carried on operations in the Pegu, Shwegyin, Thay- 
etmyo and Rangoon Forest divisio~is in the face of considerable difficulties, due 
to  the mild and inhospitable nature of the country. An area of 559 square miles 
was surveyed, while I , 203  square miles of triangulation and 1 8 6  square miles of 
traversing were completed. T h e  outturn of work for the past two years executed 
by the Imperial Parties and the Forest Survey Branch is given below:- 

1097.98. 1899-gg. 

Imperial Parties ... ... 2~397 2,960 
... Forest Survey Branch ... 1,737 %a57 - - 

Total ... 4,134 5,217 - - 
The  cost rate in Madras mas greatly reduced, being Rs. 74 per square mire, 

and was the lowest since work was begun in that Presidency. In Bombay also the 
cost rates were satisfactory, and the same may be s ~ i d  of rates in Burma, those 
for detail survey and triangulation b e ~ n g  the loaest hitherto recorded by No. 2 0  

Party. 

6. Cadastral operations were carried on by one party in Burma, one in Bengal 
and one in the h'orth-\Vestern Provinces, the two latter being under the control 
of Local Governments. The  Burma party completed an area of 71 I square miles 
in the Tocngoo District and 109 square miles in the Myingyan District. In  Bengal 
607 square miles were completed in Saran and 684 square miles in Darbhanga, while 
ldrge areas were traversed in Saran, Darbhanga, Chnmparan and the Sonthal 
Parganas. In addition the towns of  Darbhanga and Chapra were traversed and 
surveyed, and some minor ~niscellaneous work, topographical and traverse, was 
carried out in the Districts of Champarari and Shahabad, and in the Icachnar and 
Banskati mnlzals and on the Nepal Frontier in connection with the rectification of 
boundaries. In the North-Western Provinces the cadastral survey of the Dis- 
tricts of Bareilly and Kheri and of the hill parganas of Naini 'Tal was completed. 
The total area surveyed in the different provinces amounted to 5,554 square 
miles against 6,976 in the preceding year, the figures for the threc provinces 
being as  follo~vs :- 

Bengal ... ... . .. 1,300 1,420 

Burma ... ... ... 2,236 820 

. . .  North-M'cstern I'rovinces and Oudh 3,440 313'4 

The decrease in thc tolal as  compared with the previous year is due to 
areduction of the annual outturn ir Burma to about 800 square miles with a vicw to 
preventing the survey getting too far ahead of the revenue settlement operations. 

7. Traverse operations were executed by one double pariy i n  the North- West- 
ern Provinces and Oudh, one single party in Assam and a de~achrnent in the 
Central Provinces. The  total area traversed in the three Provinces during the 
year was 5,354 square miles, an increase of a16 square miles on the outturn of 
1897-98. 



8. Latitude observations were continued by the two astro~lomical parties with 
results that promise in the case of No. 22  Party, which worked 011 the East Coast, 
t o  be of considerable interest in connection with oceanic attraction and the 
deviation of the plumb line. 

g. Tidal observations with self-registering tide-gauges were continued a t  
13 stations ill India, Burma, the Andaman Islands, the Persian Gulf and the 
Red Sea, while a series of personal tidal observations to graduated staves w ~ s  
continued at 6 stations with the object of comparing the actual times and 
heights of high and low water with those predicted in the tide tables T h e  
observations at  Diamond Island were con~pleted. The  further investigation of 
meteorological conditions prevailing in the Persian Gulf conclusively proved 
tkat wind produces a considerable effect on tides in the Gulf. Spirit levelling opera- 
tions were continued from Katni to Allahabad and from I<a:ni to Icethora and 
from thence lo the two ends of the Sironj Base liue, giving a total outturn of 
3784 miles cf double levelling, 

10. In Icashmir and Gilgit 2,043 square miles were geographically sur- 
veyed, while geographical reconnaissance on the inch scale was carried out 
over no less than 65,coo square miles on the frontiers. 

I I .  In the various head-quarters offices the progress of morlc h ~ s  bee11 satis- 
factory. The  Drawing Office was occupied with completing and keepirlg up to date 
the maps of the North-Eastern and South-Eastern Pro~itiers. ?'he 3rd edition 
O F  the 32-mile rnap of lndia has b ~ e n  published, and a new Railway map of India on 
the same scalp is in course of publication. Eighteen sheets of the Ponvn of Calcutta 
on the scale of 1"=50 feet were revised and tested by a Pro\~incial Oficer during 
the year under a scheme sancticned by the Governrn~nt of Bengal. A series of maps 
was also prepared to illustrate Mr. Gritrson's work in connection with [he Lingu- 
istic Survey of India, and 4,609 cadastral sheets \ve!e published during the year. 

12. The Engraving Office made steady progress in the pub!ication of the 
quarter sheets of the Atlas of India. Additions and COI-recrions were made to 
the 16-mile provincial maps of Madras, Uo~nbav, Bengai, Central Provinces, 
Central India, Rajputana and Gujrat. lhir teen district maps for administration 
reports have been conlpleted and published, while others together with Index 
maps, charts, imprin~ and note plates were in hand for correction. The  process 
of correction of copper p la~es  by cutting out the face and relilling by eIectro- 
deposited ccpper, \vhicli was first devised ill the Engraving Ofice, has apparently 
given excellent results. 

13. A large increase in the amount of work sent in by other Departments and 
Gover~!menl officials was successfully dealt wit11 in the Photographic and Litho- 
graphic Office. T h e  number of original subjects disposed of during the year was 
6,873 a s  against 6,364 in 1897-98. The  printed outturn, excluding type work, 
amounted to 965,453 against 695,812 in the previous year. This increase was 
due to the fact that the outturn consisted of Burma and A s ~ a m  sheets, of which 
more copies were required than of the North-Western Provinces sheets n.hich 
formed the bulk of last year's outturn. The total value of the work done was Rs. 
2,17,622, an increase of Rs. 24,696 over the value of the outturn of 1897-98. 

14. The total number of maps issued from the Map Record and Issue ORce 
amounted to Rs.  I ,94,848 and their value Rs. 2 ,15 ,195 ,  an increase on the figures 
of the previous year of 38,325 and Rs. 97,253 respectively. 

15. In the Mathematical instrument Office, the total number of instruments 
issued was 72,514 and their val~re Rs. ~ ~ 5 9 , 4 3 5  against 59,100 and Rs. ~ ~ 8 3 , 8 5 7  for 
1897-98. There was a slight increase in the value, though a decrease in the 
number, of instruments talten from the repairable stock and rendered serviceable. 
The  conversion of old pattern levels and theodolites \\-as steadily continued. 
There was, however, a slight illcrease in the value of instruments indented for 
from England, owing to the necessity for replenishing the stock of more expen- 
sive instruments, the figures lor 1898-99 being & j, I 74 and for 1897-98 E4,823. 

16. In the Trigonometrical I3ranch Office at  Dehra, a good deal of 
heavy computation work was carried out, and the usual meteorological and solar 
photographic observations \\.ere continued. In the lattcr work the substitution 
of dry for wet plates promises success. The Training School con!inued to do 



good work. Seven officers of the Imperial Service, 13 of the Provincial 
Service, and 1 5  sub-surveyors passed through appropriate courses. 

1 7 .  The  administration of the Department continued during the year under 
Major-General C. Strahan, R.E. He retired at  the close of the survey year on 
the 30th of September 1899, the value of his services being acknowledged 
at  the  time by the Government of India. An interesting retrospect of the pro- 
gress of the Department during his tenure of the office of Surveyor-General was 
drawn u p  by him and is printed on pages 13-16 of the report. The  administra- 
tion of the Department during the closing year of his service and the work 
of the officers under him was maintained at  the same high standard of efficiency 
which it has been the pleasure of the Government of India to  acknowledge in 
previous years. 

[True Extract.] 

O ~ ~ ~ ~ . - O r d e r e d  that the above Resolution be forwarded to the Surveyor- 

T. W. H O L D E R N E S S ,  

Madras 
Bombay. 
Rengal. 
No~rh.WesLern Provinces and 

ouah. 
Pornjab. 

Secretary 16 the Govcrnrnent of indiq. 

Burma. General of India, the Inspector- 
Cenlral Provinces General of Forests, the Local 
Assam. 
Coorg. Governme~lts and Adrninistra- 
B~IP I .  tions noted on the margin, and 

to the Foreign, Military and 
Public Works Departments. 

Ordered, also, that the Resolution be published in the Supplement to the 
Ga3effe of Indin. 
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