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GENERAL REPORT 
ON THE 

@perations of the gxtrbe~ of htbirt 
DURING T H E  SURVEY YEAR 

- 
PART I. 

SUMMARY. 
A D M I N I S T R A T I O N .  

I .  T h e  operations of the department tha t  a re  now reported on  a r e  for the  
survey year ending 30th September 1898. 

2. T h e  general administration of the department and the  superintendence of 
the Topographical Branch remained throughout t h e  year in the hands of Major- 
General C. Strahan, R.E., Surveyor-General of India. Colonel J. E. Sandeman,  
I.S.C., Deputy Surveyor-General, having been forced through ill health t o  take 
furlough during the preceding year, Major-General R. G. Woodthorpe, C.B., R.E., 
was appointed to officiate for him, but a s  he was himself out  of health and on 
leave a t  the time, Lieutenant-Colonel J. R .  Hobday, I.S.C., acted a s  Deputy 
Surveyor-General, and held charge of the Revenue Branch from the  beginning 
of the year till 9th November 1897, when Major-General Woodthorpe returned 
and received charge. Notwithstanding his having remained in England for 
upwards of two years, he had not been able to  shake off the  malaria from which 
he had been suffering, and on t h e  26th May 1898 he  died, and Lieutenant- 
Colonel Hobday again took up the duties of the Deputy Surveyor-General, in 
which appointment he was confirmed on the 3rd September 1898, when Colonel 
Sandeman's services were replaced a t  the disposal of the Military Department. 
Lieutenant-Colonel S t .  G. C. Gore, R.E., Superintendent, Trigonometrical 
Surveys, returned from privilege leave and resumed charge of his office from 
Captain G.  P. Lenox-Conyngharn, R.E.,  on the  20th October  1897. Colonel 
Gore, however, proceeded on special leave for six months on the  26th April 
1898, when Major S. G. Burrard, R.E., was appointed t o  officiate for him. 
Captain R. T. Crichton, I.S.C., continued to be Superintendent, Set t lement  
Surveys, Bengal, throughout the year. 

Mr. G. B. Scot t  superintended all the cadastral operations in the  North- 
Western Provinces under the title o f  Superintendent of Land Records Surveys. 

l~~spectiorr TOZIIS Of the Adntitzistrative Oflccvs .  

3. T h e  Surveyor-General left Calcutta on the lo th  April and proceeded t o  
Dehra, where he visited the Great Trigonometrical Office and training school. On 
the 17th April he arrived a t  Simla, where he  remained till the 19th July, when he  
returned to Calcutta, again visiting the Trigonometrical Office a t  Dehra a n d  
the field parties recessing a t  Mussooree on his may back. During his stay at 
Sirnla he inspected the Drawing Office and the  Office of  No. I S  (Hirnilaya) 
Party. 011 the 18th September Major-General C. Stralian again left Calcutta 
and proceeded to Bangalore, where he inspected the recess offices of Nos. g a n d  
19 Parties (Madras), and of I\los. 10, I I ,  2 0  and 21 Part:,-.s (Burma). From 
Bangalore he went t o  Poona, where Nos. I 7 and a j  Parties \irere inspected. 
Having been sum~ndned to Simla to  discuss the  future of the Forest Survey 
Branch with the Secretary to  Government in the Revenue anti Agricultural 
Departmeit and the Inspector-General of Forests,  he proceeded there, arriving 
on the 10th October. He returned to Calcutta on the 1st November. 

R 



2 PART I .  

4. Major-General R. G. \i\'oodthorpe, R.E., Officiating Deputy Surveyor- 
General, Kevenue Branch, left Calcutta on the 19th November 1897 for Sylhet 
to assist the officer in charge in making field arrangements for NO. 14 Party, 
which was about to  enter the Lushai Hills for the  first time, and he returned to 
Calcutta on the 29th idem. On the loth December he started for Assam t o  
inspect No. 6 Party in the  field at  Tezpur, and returned t o  Head-Quarters on 
21st idem. On the  3rd of January 1898 he proceeded to inspect the Bengal 
survey parties in the field a t  Samastipur and Darbhanga till the 17th idem, 
when he left for Allahabad to confer with Mr. G. B. Scot t ,  the Superintendent, 
Land Records Surveys, and the Board of Revenue in the North-Western Provin- 
c e s  and Oudh. After seeing some of t h e  detachments a t  work in the  field a t  
Fatehgarh and Cawnpore, he returned to Calcutta on the 2nd February. On 
the  7th March he sailed for Rangoon to inspect Nos. 3, 7 and 2 0  Parties in 
the field in Burma and returned to Calcutta on the 28th April. 

5. On the death of Major-General Woodthorpe, Lieutenant-Colonel J. R .  
Hobday was appointed Officiating Deputy Surveyor-General, Revenue Branch. 
H e  left Calcutta on the  24th of June to inspect Nos. 6 and 14 Parties a t  recess 
quarters in Shillong, returning t o  Hend-Quarters on the 14th July. On the I 1 th 
August  he  sailed from Calcutta for Madras, and inspected Nos. g and 19 and 20 

Parties a t  Bangalore, returning to F.1adras on the 25th idem, when he sailed for 
Rangoon to confer with the officers in charge of Nos. 3 and 7 (cadastralj  Parties, 
regarding the conversion of the  former into a t o p o g ~ a ~ h i c i ~ l  party tor the next  
field season; he returned to Calculta on the 9th September. On the 20th 
September he proceeded to Naini Tal-  to confer with the Superintendent, Laad 
Records Surveys, in the Nortlr-Western Provinces and Oudh, and then to Mus- 
sooree to  inspect Kos. 2 and 8 Parties and the Btngal Surveys a t  recess quarters, 
returning to Head-Quarters, Calcutta, on the I ~ t h  October. H e  again started 
for Darjeeling on the 13th October to confer with the Local Government about 
matters connected with the Bengal Surveys and returned to Calcutta on the 25th 
idem. 

6. Major S. G .  Burrard, R.E. ,  Oficiating Superintendent, Trigonometrical 
Surveys, visited Simla in August to inspect No. 18  Party, and shortly after his 
return to Dehra in September proceeded to Mussooree, where he inspected the 
offices of Nos. 22 ,  2 3  and 24, the Astronomical and Triangulation Parties, 

In October, hlajor Burrard paid a visit of inspection t o  Icarichi to ex- 
amine into the work of the Sind Survey Party (So ,  1 2 ) .  

F I E L D  P A R T I E S .  

7, T h e  field operations of the  year were carried on by two double and 1 7  ordi- 
nary parties. Of these, one party and one detachment were employed on trigono- 
metrical surveys ; seven parties on topographical surveys ; one double and two 
ordinary parties on forzst surveys ; three parties on cadastral surveys ; one 
double and one ordinary party on traverse surveys; and three parties on scienti- 
fic operations. T h e  operations of the Forest Survey Branch were continued 
d u r ~ n g  the year In addition to the ahove. T h e  Land Iiecords surveys carried 
or1 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 Cadastral Surveys. 

8. T h e  following tabular statement shows the whole of these operations 
groriped according to the scope and nature of the work on ivhlch the parties 
were severally employed :- 

S/ntenzent of Survey Operations and Pavlies. 
- -  - ppp-A--p--.. . p---pp.-.. . - .. 

Natufe  and l o c a b  0, 
ol~eraliona. 

Scalc of Survey. 

, 
-- ---- 

...... 
. . .  ~ - _ _---r;-- - - -- - - -- .- - -. 

Administrative 
Supelintendent. 

Supdt., Trig.  



. - '- - 

Adrninistralive 
Superitftendent. 

D. S. C., Rev. 

Ditto. Topo. 

Di t to .  

Supdt., Trig. 

D. S. G., Topo. 

Ditto. 

Supdt., Trig. 

D. S, G., Topo. 

D. S. C., Rev. 

Ditto, Top.. 

Ditto, R ~ ~ .  

I.G., Forests. 

D. S. G., R ~ ~ .  

5. S. S., 6enpal. 

D. S. C., Rev. 

~ i t t ~ .  

D, S. c., Rev. 

Ditto. 

Supdt., T k .  

Supdt.. Trip. 

. - - 
B 2 

Slatemen/ of S ~ ~ r v e y  Opera!ions and Paytws-conclJ- 

Scale o l  Survey. 

P " = I  mile lo r  reduc- ] tion. 

- - . .. - -- - 

10 

12 

14 

.' r j  

18 

11 

& I 

' 7  

20 

' 
4 

7 

Land 
Records 
Survey. 

3 8 

6 

] 13 

4 

- 

A 

k - 
D 

d 
z 

.._. _ 
m . - 
5 

.5 $ 
g 
& 

-- 

. . ._ 

Nature and lorflle of 
Operations. 

T,~pofmapbical Sarve13. 

Executive officers. 

6 

Upper Burma . . 

b i t t ~  . . . 

sind . . . 
Lushai . . . 

BaluchistPn . . . 

Himtlayas . . . 

upper Burma . . 

Forest Surveys. 

M a  . . . 

Bombay . ' ' 

Burma . . . 

Forest Su~vcy Branch. 

Central Provinces . 
Punjab . . 
Burma , . . 
North-Western Provinces 

Cadnslrnl Strrveys. 

'peer Burma 

Bihar . . . . 
Lower Burma . . 

Nrrth.Western Prov 
lnces and Oudh. 

Traverse Surueys. 

North-Western Prov- 
inces and Oudh. 

Assam . . . . 
Geodefir. 

d i  . . . . 
Tidal nnd L ~ o e l l i r r ~  

Operations. 

India . . . . 

--- -- 

captain C. W. H. S~mondnl 
Assam . . . 

Mr. W. H. Penrose . . 
Captain A. 1. Pilcher, R.E. 
Lieutenant W. M. Coldstream, 1'-I mile for repro. 
R.E. duction. 

Lieutenant H. J. Hare, R.E. 

Ig{ 

21 

233( 

I 
26' 

Captain T. F. B. Renny- 
' l a i l y o ~ ~ ~ . ~ . ~ .  Ditto . . . 

Mr. P. J. W. Doran . . 
Mr. C. F. Brskins . . 
Major G. D. Hadgson, I.S.C. 
klr. J. Keating . . . 
Colonel Sir T. H. Holdich. 

KC.I.E..C.B., R.E. 
Lieutenant.Coloncl R. A. 

Wahab, C.I.E., R.E. 
Lieutenant F.  W. Pirrie, I 
Lieutrnant-Colonel .+"=I mile lor repro- 

V( Wahab.C.l.E.. duction and reduction 

a"-I mile for reduction 

mile for repro- 1 ':;:tion: 
1 
16"=1 mile and I"=I > mile for reproduc- 

20 

30( 

3 a  

34 

37 

3s 

jS 

39 

4 

4.1 

52 

51 

5 6 i  

59  

601 

Lieutenant H. J. Hare, R.E. 

Captain H. A. Denholm 
,raw, R.E. 

Mr. C. F. llamer . . 
Captain P. J. Gordon, 1.S.C. 
Mr. C. E. Tapsell . . 

Lieutenant A. H. 6. Humc, 
K.E. 

Mr. W. H .  Reynolds . . 

I"-I mile for reproduc- 
tion. 

] 4'=1 mile for repro- 
duction. 

16"=1 mile, 8"-I mile 1 and 4"-r mile for 
reproduction. 

4"-I mile and ?',=I 
mile lor reproduction. 

4"-I mile for repro- 
duction. 

Ditto . . . 
Ditto . . . 

Mr. E. J .  lackcon . . 
,, E. G. Little . . . 

Captain R. T. Crichton, 
I.S.C. 

Mr. B. G. Gilbert-Cooper . .. l'. E. M. Claudius a 

., W. C. Price . . 
Mr. G. 6. Scott . . . 

Mr. J. S. Pemberton . . 
Captain C. W. H. Symonds, 

IG"=I mile and 8"=1 3 mile. 

16"-t mile . . . 
I m e  . . 
16.=l mile . . . 

16"=1 (skeleton 
plots). 

I s.c. 
Mr. W. H. Penrose . . ...... 

Gpta in  G p. haox.  
Conyngham, R.E. 

Major S. C .  B~~rrard,  R.E. . 
Lieutenant H. L. Crosthsvait, 

R.E: 
Mr. b. J. Connor . . 

...... 

...... 
- 



OUTTURN. 
9. During the year under report the aggregate area surveyed on all scales 

amounts  t o  36,199 square miles, of which 9,976 square miles were reconnals. 
sance only. T h e  report of last year shows a n  area of  104,987 square miles ; the 
decrease this year is due to the small amount of reconnaissance completed. T h e  
aggregate  area of rigorous survey on all scales amounted to 26,223 square miles 
against 26,269 square miles of last year. These areas are exclusive of those 
embraced by t h e  traverse operations in the North-\Vestern Provinces and Oudh 
and Assam carried on for the purpose of furnishing a correct skeleton on which to 
base the  field surveys under the  Settlement Department ; the area thus traversed 
during this year amounts to 5,128 square miles, whilst that of  last year was 6,135 
square miles. 

10. T h e  oper~ t ions  of t h e  various Field Parties \vill be found summarized in 
the follo\ring paragraphs. A more detailed report on the operations of each 
Party for the year is given in Part  11. 

T R I G O N O M E T R I C A L  S U R V E Y S .  

I I .  T h e  triangulation party, to which had been allotted the  work of continuing 
the  Makrin Longitudinal Series westwards, tool< the field a s  usual. Shortly 
after arrival on the ground, when but little of the  work had been completed, 
the  serious disturbance in Makrin,  which has formed the subject of special 
reports, took place, and the head-quarters of the survey party was attacked 
and completely looted, thirteen natives being killed. Captain Burn, who had been 
suffering from fever, mas fortunately encamped on the top of a hill a t  a little 
distance from the  main camp, and thus he and the men with him escaped with 
their lives, but with some difficulty and considerable hardships, a s  they were 
about I 3 0  iniles from the nearest European station. Four khnln'sis who were on 
detached duty were also killed, but the other officers and Inen, with the assist- 
ance of Mir Dura Khan and of Bibi Ganji Foh, escaped with the loss of part of 
their property. This  brought the work to an abrupt conclusion, and the party 
was withdrawn to India a s  soon a s  feasible. 

TOFOGRAPHICAL SURVEYS. 

12. Seven parties have been employed during [he year in this branch of 
the  department, and triangulation in advance has been carried on by a detachment 
of No. 3 Party which has been engaged up till now in cadastral operations 
in Upper Burma, but which is to  be turned into a topographical party from the 
coming field season. Three of these parties, viz., NOS. 10, I I and a I ,  have been 
employed in Burma, and the others, viz., NOS. I 2, 14, 15 and 18, in Sind, Lushai 
Hills, Bal~ichistdn and the Himilayas, respectively. 

13.  T h e  portions of country surveyed in Upper Burma by the three 
parties above named are all in the Shan States, and the aggregate area completed 
amounted t o  7,282 square miles on the !-inch scale and 1,752 square miles on 
the $-inch scale ; 8,87 I sqbare miles were triangulated. T h e  country surveyed 
in detail was mostly hilly and intricate and covered with tree or scrub jungle, which 
adds considerably to the  difficulty of surveying and makes progress somewhat 
slow, so that the average outturn of  2,427 square miles per party is very satis- 
factory ; the average cost rate of 818'4 is low considering the difficulties 
met with, such a s  the cost of carriage, the nature of the country and the high 
rates of pay necessarily given to surveyors working in Burma. Every effort i s  
being made to train more sub-surveyors for these and for other topographical 
parties, sc a s  to incre;~se the area a t  a small increase to the cost, but it is a slow 
bbsiness, for  sub-surveyors are not lit to work in such country under two or three 
years and the training school n t  Dehra cannot turn out many men each year ; 
morl-over, these men during tl 'e first year a t  actual work cannot be expected to  
turn out much area. Both o l ~ ~ r e r s  and mcn are very liable to  fever, which often 
s h o H ~  itself in the early part ot the recess s?ason af ter  the party has  returned to 
Bang.,lore ; there is no douljt that the complete change afforded by their recessing 
at a place enables them in most cases to shake OH the malaria contracted 
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during the cold weather and allows of their making a fresh start each season* 
Notwithstanding this, however, one officer, Lieutenant Coldstream, and one Euro- 
pean had to be invalided to England, and Major Longel who originally 
took only six months' special leave, has had t o  apply for extension of one year, 
a s  he is unable to  g e t  out o f  his system the malaria which he  has contracted in 
eight years of survey work in Burma. 

No. 1 2  Party continued the survey of Sind on the  2 - ~ n c h  scale. T h e  area 
completed amounted to 2,709 square miles a t  a cost of a146 per square mile. 
T h e  area traversed amounted to 2,971 square miles a t  a cost  rate  of R1o.1 per 
square mile. T h e  traversing includes a survey of the village boundaries which 
are  fixed by offsets. T o  meet the  requirements of t h e  Irrigation Department, 
a survey of certain lands in K a l 6 ~  was carried on fa r i  passl~ with the  work in 
Sind. The  area topographically surveyed amounted t o  1,477 square miles on 
the 2-incli scale a t  a cost rate of 810.4 per square mile. T h e  lines of traverse 
on which the detail work was based mere so  arranged a s  to  include rectangular 
blocks of 5 miles by 2 miles, the corners of which were subsequently marked 
by embedding pieces of rail 5 feet in l eng th ;  these will be used by the  
Irrigation Department as  bench-marks. T h e s e  traverse lines covered a n  area 
of 1,554 square miles and cost R8.9 per square mile. 

T h e  topographical survey of the Lushai Hills was commenced this season 
by, No. 14 Party, and an area of I ,300 square miles was triangulated ; in addition t o  
t h ~ s ,  a secondary series of triangles was started from one of t h e  sides of tht: 
Eastern Frontier series near Silchar and carried southwards for a distance of about 
l o o  miles ; this will, during the conling field season, be connected with another 
base of the same series, and will thus give reliable bases on which t o  base the 
network of triangulation required by t h e  detail surveyors. NO detail survey 
was done, the  party being little more than a detachment  of a suitable s t rength to  
carry out the necessary triangulation in advance. This  country presents 
numerous and serious difficulties to  a surveyor; it  is a mass of hills, all covered 
with dense forest or with long grass and bamboos, except where patches have 
been cleared for cultivation ; thus every hill top selected for a trigonometrical 
station toolc several days hard work to clear. In addition to  this, the  inhabit- 
ants are but few and of  those few every available man was being employed on 
road making. No baggage animals are of much use in such a country, s o  it 
was necessary to import 350 coolies for the  carriage of the baggage ; of these, 
200, chiefly Nepblese, were from Darjeeling and  the remainder from Cachar  ; 
t h e  former turned out well, but the Cacharls gave a great  deal of trouble and 
eventually they had to be discharged, and 60 N i g h  and Klikis were engaged 
in their place. 111 future all the coolies will be imported from Darjeelin9. 
Another difficulty consisted in rationing t h e  men ; rice is the  only grain 
obtainable locally and that only in l im~ted  quantities ; the  bulk of the  food 
supplies was obtained from the Government contractor and then only a t  high 
prices. The  climate is also unhealthy, a s  is evidenced by the amount o f  matarla] 
fever, dysentery and rheumatism amongst the khala'sis and coolies ; there 
were also a good many cases of  mild scurvy, due t o  the  want of fresh meat a n d  
vegetables. I t  is evident that it will be impossible ever to employ a ;arge 
survey party in these hills ; progress will therefore be slolv, and the cost rate 
high, but this is unavoidable. 

No. 15 Party \\:as employed on various surveys required by the Military 
Department and a detachment continued the topographical survey of the hilly 
country in the western portion o f  Sind, where a n  area of 1,857 square milel 
was completed on the I-inch scale. 

No. 18, the tiimril.lya Party, completed a total area of 5 7 6  square miles, 
of which 31 7 square miles were surveyed on the 4-inch scale and %s9 square 
miles on the 2-inch scale. T h e  9-inch work consists of topography i n  filandi, 
Suket and S i~nla  Hill States, and in Sirrnlir ; and the 4-inch i n  1<5ngra, ~ < ~ l l ~  
alld Sirmlir. T h e  large scale (4s i n c h e s = ~  mile) surirey of  tile town of 
Ndhan w.is co;itinued Cl ,~s~i f ic . t t io~ l  ot torest growth and soils \I:,I~ carried o u t  
over all the tracts in BI-itis11 terr~tory that carne u~ldzr  survey, a s  also i n  all the 
special forest surveys. 

14. 'The areas topographic~lly surveyed on various scales duri.,g the  
;esr a r n ~ u n t  to 15,109 s q w e  miles a g ~ i n j t  14,460 squJre milej executed last  
year. 



T h e  total is made up a s  follo\vs :- 
9,339 square miles surveyed on the ~-inch scalr. 
51451 ,I I, I I  ,, 2-inch ,, 

171 ,, I,  , ,, 4-inch ,, 
4 11 I, j1 ,, 6-inch ,, 
31 ,I )I 11 ,, 16-inch ,, 

F O R E S T  SURVEYS.  

15. T h e  special surveys of reserved forests on various scales are made 
partly by parties of the Survey Department and partly by de tach~nents  under 
Mr. Reynolds, t h e  Superintendent of Forest Surveys. It  is c o r ~ t e m p l a t ~ d  on 
Mr. Reynolds' retirement, which will take place in September 1899, to  appoint an 
Imperial officer of this departmeut a s  Superintendent of all Forest Sur\reys, and 
thus bring them all more under the professional control of the Surveyor-General. 
Survey operations were conducted this year in .Madras, Bombay and Burma by 
the Imperial Survey parties, and in the Central Provinces, the Punjab and Burma 
by the detachments of the Forest Survey Branch. Small areas were als:, surveyed 
by the Imperial party working in the Himilayas. 

16. In Madras two full parties were employed under the superintendence 
of one Imperial officer with an Assistant Superintendent. T h e  expected increase 
in area of detail survey completed has unfortunately not been realised owing 
to the exceedingly intricate nature of the country, t h e  unusually wet weather 
experienced a t  the beginning of the season, the amount of sickness, especially in 
the native establishments and also to  the new hands, who joined the year before, 
being still unable to  make much progress in such an excessively difficult country. 
An area of 1,o5o square miles was surveyed on the 4-inch scale in the Salem, 
South Arcot, North Coimbatore and Kurnool districts and I ,620 square miles 
ol triangulation in advance were completed in I<urnool and in Cuddapah. 

17. In Bombay work is carried on on three different scales, the 1-inch for 
ordinary forest reserves, the 8-inch for special teak reserves and  the 16-inch 
for small areas of bdbul  reserves. T h e  areas completed on the  various scales 
were a s  follows : in the districts of North Icinara 444 square miles on the 4-inch ; 
in T h i n a ,  Nisik and Icoliba 204 square miles on the  8-inch ; and 29 square 
miles on the 16-inch scale in Ahmednagar and Nbsik. T h e  cost rate of the 
+inch work is less than that  of last year, whilst the  16-inch is almost exactly the 
same ; the cost of the 8-inch work, however, is more, owing partly to the 
difficult nature of the country in NAsik and I<olbba, but mainly to  the death of 
several trained men and experienced surveyors from plague since last field season. 

18. T h e  outturn in Lower Burma consisted of 406 square miles on the  
4-inch scale in the Pegu and Shwegyin divisions and I 18 square miles on the 
2-inch scale on the  Yenwe river adjoining the  latter. T h e  areas on both 
scales are  slightly in excess of those of last year, but t h e  cost  rate is higher 
owing to the increase of the number of native surveyors from 3 6  last year to 
55 this year;  until the new hands are properly trained, they add to the cost 
of the party without adding to the area surveyed, or a t  all events to  only a very 
limited extent. In Pegu the men suffered much from fever; one assistant was 
ill nearly all [he season, whilst two sub-surveyors were discharged a s  physically 
unfit and four others were invalided, one of whom subsequently died. No less 
than twenty of the menial establishment died, two of whom were carried off by 
tigers ; the presence of these man-eaters caused a scare amongst the surveyors 
and quite disorganised the postal runners. I t  is intended to place this party 
under the Superintendent of the  Forest Survey Branch, so that all surveys in the 
Uengal Presidency, including Burma, sliall be under one superintending officer; 
it will be a preliminary s tep  to the  ~ r o p o s e d  absorption of the Forest Survey 
Branch into the Survey Department. 

19. An area of 146 sqllare miles in Sirmlir, Kullu and [<An,ora were com- 
pleted by the party working In the  HirnAlayas. 

20. T h e  Forest Survey Branch continued its operations of last year. In 
the Central Provinces an area of 1,138 square miles was surveyed on the 4-inch 
and 16-inch scales, in the Punjab 200  square miles on the I-inch and 5 2  square 
miles on the 4-inch scale, and in Burma 470 square miles on the 4.inch scale 
wcre completed. In t l ~ c  Salween Ataran forests the morlc was 1nuc11 disturbed 



by the presence of Siamese dacoits in t h e  near neighbourhood ; one elephant  
was actually st:len and has not yet been recovered, whilst several unruccessful 
a t tempts  mere made to carry off a second. 

21. T h e  total outturn of forest surveys executed on various scales during 
the year amounts to 4, I 32 square miles, of which 1,735 were surveyed by the  
Forest Survey Branch. T h e  area surveyed by the Imperial Survey pilrties 
amounts to 2,397 square miles against 3,260 square miles executed last year. 
T h e  decrease is due to No. 1 4  Party, which was hitherto employed on forest 
surveys having been converted into a topographical party. 

T h e  areas on the different scales are a s  follo\vs :- 
I 18 square miles surve).ed on the ~ - i n c h  scale. 

31545 I )  11 4- inch  ,, 
204 I, 8 - i n c h  ,, 
265 P I  11 16-inch ,, 

C A D A S T R A L  SURVEYS.  
22.  There \vere t\\,o parties in Burma administered directly by the  Ceputy  

Surveyor-General, one in Bengal composed of several detachments  by the  
huperintendent of Settlement Surveys and one in the North-\Vestern Provinces 
\vorking by detachments in seven districts under the Superintendent of Land 
Records Surveys ; the t \ \~o  latter are  undzr the professional superintend- 
erlce of the Deputy Sur~ le~or -Genera l ,  ~vl-rilst the programme and cost of opera- 
tions are entirely under the control of the Local Governments. 

23. The two parties in Burma were working, the  one in Upper and the 
other in Lo\\fer Burma ; the former continued the survey of the district Mying- 
yan and completed the survey of Minbu; the  detail survey of the Lower 
Chind\\in district was commenced and a sm;~ll area in scattered portions was 
surveyed in Icatha. Traverse operations in advance \.:ere carried on in Lower 
Chindwin. T h e  total area of each operation amounted to I ,466 square miles of 
cadastral on the  16-inch scale and 816 square miles o f  traverse survey. N o  
writing of records is done by the  Survey Department in Burma. Orders having 
been issued that this party should be converted into a topographical party and 
commence operations in Lower Burma next field season, an area of 2,345 square 
miles of advance triangulation \\!as completed in the neighbourhood of Prome. 
?'he survey of the remaining areas in Upper Burma wi!l be made by t h e  party 
a t  present morlz~ng in Lomer Burma. 

This  latter party completed the traversing of the  Toungoo djstrict 
covering an area of 893 square miles and also surveyed 770 square m ~ l e s  of 
detailed survey on the 16-inch scale. In addition to this, the fair mapping and  
records of the  Rangoon Town Survey were completed and a special survey of 
t!le Rangoon Sadar  Bazar was made on the scale of 50 feet to t h e  inch a t  t h e  
request of the Cantonment authorities. 

24. T h e  programme of surveys in Bengal was a varied one ; it consisted 
of traverse, cadastral and topographical operations in Sdran, of traverse and 
cadastral surveys in Darbhanga and the cadastral survey of a small area in 
Nodlzhdli; in addition to  this, small areas were completed in various districts. 
T h e  redemarcation of the greater part of t h e  boundary between Nepdl and 
districts Purnea and Bhrigalpur was also made by this party. T h e  following is a 
summary of the larger ~ o r t i o n s  of the work c m p l e t e d  together with the cost 
~ n t e s  :- 

In Sdran 555 square miles of cadastral and 27 square miles of topographical 
survey, both on the  16-inch scale, \Irere completed, the former a t  a cost of RS5.89 
and the latter of per square mile ; the Ivriting of records cost R104.2g 
per square mile; these rates are very much less than those of last year, a s  was 
;inticipated. T h e  area topographically surveyed represents the tl,;iro lands or 
lands srlbject to inundation by rivers where field boundclries are  li;tble to be 
obliterated every year and mhcre an expensive cadastral survey would be  useless. 

In Darbhallga no topographical survey w s  required, but an area of 
733 Square 1lliles was cadastrnlly surveyed, 5gS square miles \yere traversed ; 
the cost rate o f  the  cad;lstral operations \vas A74.86 and of  \vriting the 
records 878.32 per square ~llile. A great deal of rs t rn labour is tIlro\vn on 
this party from the excessive detail in the village sites which necessitates these 
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portions being surveyed on the scale of 64 inches to  the m:le ; the  average size 
of the field is also very small, less than half an acre in Darbhanga and  not even 
one-third of a n  acre in Siran.  In these districts the attitude of the inhabitants 
is indifferent whilst the survey is going on, but great keenness is shown in watch- 
ing the operation of writing the records. 

In Noikhi l i  two chars (recently-formed islands in t h e  delta) to the  
east of t h e  island of Sandip were surveyed, the area amounted t o  ahout lo 
square miles; this small area had been left incomplete from last survey 
operations owing to exceptional difficulties. 

T h e  total amount of cadastral survey completed in Bengal consisted of 
1,300 square miles. 

25. T h e  cadastral survey and writing of records were continued in t h e  
North-Western Provinces. 

In Meerut and Lalitpur the records were completed, whilst in Shiihjahinpur 
and Bahraich the survey and writing of records were both finished ; in Bijnor, 
Bareilly, Kheri and Gonda part of the field survey and records were accounted 
for. T h e  total area surveyed during the  past year is 3,440 square miles, whilst 
the  total area of which survey and record writing has been completed since 1894 
covers 7,165 square miles a t  an average cost, including superintendenceand cost 
of instruments, but excluding traverse which is undertaken by Nos. a and 8 
parties, 01 858-13-7 per square mile. 

26. A survey on the 64-inch scale of the cultivated lands in t h e  Naini Tal 
district, which was just commenced last year, was continued and an area of 64 
square miles were completed, leaving a l ~ t t l e  over 30 square miles for next  
season ; according to the previous records, only a little over 50 square miles were 
said to  exist. T h e  actual cost rate for survey and record writing is 8360-1 1-0 

per square mile. 
27. T h e  total areas cadastrally surveyed during the year in the different 

provinces a re  a s  follows :- 
Square miles. 

Bengal . . . . . . . . .  1,300 
Burma . . . . . . . . .  2 , 2 3 6  
North-Western Provinces and Oudh . 3,440 

T R A V E R S E  SURVEYS.  

28. The  two parties which mere occupied in making the traverse 
surveys in advance of t h e  cadastral operations in the North-Western Provinces 
and Oudh during last season were this year amalgamated into one double party, 
partly to reduce the cost of superintendence and partly because the two com- 
plete parties turned out more work than was required by t h e  Land Records 
Department. I t  is probable that eventually they will be entirely under the  
control of the  Superintendent of the Land Records Surveys, a s  has  always been 
the case in Bengal, and mill not form a separate establishment a s  a t  present. 
Another party was employed in Assam in traversing and surveying on the  
9-inch scale the gaps existing between previous cadastral surveys and the banks 
and channels of the Brahmaputra river ; this party also located and traversed 
the boundar~es of tea grants and of villages which had been cadastrally surveyed 
by local agency as well a s  those which remain for survey in the Assam Valley 
and certain villages and waste land grants  in Sylhet and Cachar;  thus its work 
was much scattered. 

29. In the North-Western Provinces and Oudh an area of 3,85 I square 
miles was completed in the districts of Farrukhabatl, Pilibhit, Gonda, K l ~ e r i  
and A z a m ~ a r h .  In connec~ion with this traverse party is a detachment whose 
duty it is to  survey topographically on the 2-inch scale the gaps left between 
the a r m s  which have been surveyed cadastrally; its work was confined to the 
Lalitpur sub-division of the Jhbnsi district and comprised an area of 104 square 
miles. 

30. In A s s ~ m  the  following areas were completed :- 
In the Assarn Valley go2 square miles of ~ - i n c h  topographical survev 

and 195 square miles o[ traverse ; 
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In Sylhet and Cachar 177 square miles of traverse and  a survey of t h e  
Cherra Poonjee coal mines on the 32-inch scale was also completed ; 
this did not complete the programme of the party a s  had been antici- 
pated, and it has  been decided to retain it for yet  another year. 

3 1 .  T h e  areas traversed during the vear, not including the traversing done  
by the cadastral parties for their own surveys, are a5 follows :- 

Square miles. 

North-Western Provinces and Oudh . . . . 3,851 
Assam . . . . . . . . . 1,277 - 

TOTAL . . 5,128 

S P E C I A L  OPE RATIONS.  

32. T h e  system of determining latitudes by observing a t  groups of stations 
=lose together instead of a t  a singles:ation, was again given a trial ; it had been 
originated by Lieutenant J .  Herschel, R.E., some years ago, but had been 
allowed to drop, because that officer was removed from the work before he  had 
fully elaborated the system. T h e  Agra longitudinal station was selected a s  the  
central point, but for reasons which had not been foreseen it was found impos- 
sible t o  connect the outlying stations by a sufficiently rigorous triangulation 
for a proper comparison of the observed and computed azimuths ; t h e  latitude 
observations, however, led to interesting results, and there is good reason t o  
believe that  in more favourable country the  system will prove highly valuable. 

33. T h e  tidal observations have been continued a s  usual, Observations 
with the self-registering tide-gauges have been made a t  13 stations in India, 
Burma, the  Persian Gulf, the  Andarnan Islands and the Red Sea. During t h e  
year the observatory a t  Muscat  was closed. I t  is not intended to close a n y  
observatories during, the ensuing year, but, i f  possible, t h e  observatory a t  
Port Albert Victor wlll be opened. 

In addition to the automatic registering made during the year ,  personal 
tidal observations t o  graduated staves were taken a t  six stations t o  compare 
t h e  actual times and heights of high and low water with those predicted in the  
tide tables. 

34. In addition to  the above which form part of the annual programrne of 
the department, a revision of the principal triangulation in the  Khis i  and G i r o  
Hills was undertaken, with a view to ascertaining what displacement vertically 
o r  horizontally had taken place during the earthquake of June 1897. No in- 
strument of equal calibre to that  employed in the original work was available, 
moreover it did not seem advisable to  organise a fully equipped triangulation 
detachment in the first instance, a s  there was no certainty that  any appreciable 
changes had actually occurred ; the  object was mainly t o  see whether such 
changes had taken place, so  a s  to  judge of the desirability of taking really 
accurate obser\lations hereafter to determine the amount and area of the  dis- 
placement. T h e  detachment employed was the  levelling section of the  tidal 
and levelling party, and t h e  instrument used was a 7-inch micrometer theo- 
dolite. Horizontal and vertical observations were taken a t  13  stations, 
fixing the positions of  22  and the  heights of  25 old stations, embracing a n  area 
of 1,020 square miles. T h e  results show that the  whole lay within the area 
affected by the earthquake, so it is impossible to  say how much any  o n e  station 
has  been displaced in comparison with the  unaffected area outside, but appar-  
ently all have suffered more or less. T h e  average horizontal displacement appears 
to  be about 7 feet, whilst the changes in height vary from a subsidence of 4.3 
feet to an upheaval of  a 4  f e e t ;  these, however, for the reasons given above 
cannot be considered a s  absolute but only relative changes. T h e  general 
apparent effect is that the area has been both widened and raised. It  is 
question for consideration a s  to  whether this revision work should be continued 
with a small instrument or whether it  should be rigorously executed rnith tile 
best possible theodolite, or indeed whether it should be proceeded with a t  all, 
As a matter of scientilic interest it should be rigorously executed, as  it is 
believed to be allnost, if not quite, the only opportunity that  hds ever occurred 
of  the possibility of actually measuring the  movement of  the eart1lJf crust due to 
a large earthquake. 

C 
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35. This  department assisted to  a considerable extent in the  observation 
o f  the total eclipse of the sun which occurred on January zznd,  1898. A de- 
tachment under Mr. Pope, the Assistant Surveyor-Gfneral in charge of  the 
Photographic and Lithographic Of ices  was equipped w ~ t h  a n  equatorial camera 
\vhich was erected a t  Dumison. An excellent picture of  the corona was obtained, 
a s  will be seen from the  heliogravured copy o f  it which forms the  frontispiece 
of last year's report. Mr. Pope deserves much credit for  the excellent results 
he obtained. T h e  camp at  Sahdol where the Astronomer Royal and Professor 
Turner erected their instruments mas managed by Major Burrard, li.E., assisted 
by  Lieutenant Crosthwait, R.E., whilst that  a t  Pulgion where Mr. and  Mrs. 
H. F. Newall and Captain and Mrs. E .  H. Hills, R.E., made their observations 
was under the charge of Captain Le~lox-Conyingham, R.E. In both cases all 
t h e  arrangements were most satisfactory. In addition to  the  above, the services 
ol Mr. Turner of the Photographic Office mere lent t o  Sir  Norman Lockyer, who 
expressed himself as  well satisfied with the help he rendered him. 

36. A magnetic survey of lndia is under consideration, and it is believed 
that  a detachment under a Royal Engineer Officer will be formed some time 
next year to  undertake the same. 

37. In Upper Burma an area of 1,752 square miles of new country was geo- 
graph~cal ly surveyed on the  4 inch scale by No. 2 1  Party. 

38. T h e  aggregate area geographically surveyed during the  year on the 
eastern and western frontiers amounts to  9,976 square miles. 

I I E A D - Q U A R T E R S  O F F I C E S .  

39, T h e  details of the work done a t  the  various offices a t  the  head-quarters 
will be found in Part I 1 1  of this Report. 

40, T h e  offices located in Calcutta were, a s  usual, in chargeof  three 
Assistant Surveyor-Generals. T h e  Drawing, Engraving and Map Record 
and Issue Offices, a s  well a s  the  Bengal Provincial Drawing Office, remained in 
the hands of blr. A. E. Spring. T h e  Photographic and Lithographic Offices 
remained under the supervision of Mr. T.  A. Pope. T h e  Correspondence aud 
Mathematical Instrument Offices were in the hands of Major F. B. Longe, R.E., 
up to 9th November 1897, under Lieutenant-Colonel J .  R. Hobday, I .  S. C., 
up  t o  12th June, under Major W. J. Bythell, R.E., up t o  6th August, and 
under Captain H. A. D. Fraser, R.E., up to the close of the year. 

41. 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  maps of  the  
North-Eastern and South-Eastern Frontiers. Sheets Nos. 15 N. E. (3rd edi- 
tion), 23 N. W. (8th edition), and 23 S. E. (and edition), on the 4-mile scale 
mere brought up to date  and published, and sheets Nos. 23 S. LV. (5th edition) 
and parts of sheet 23 (N .  E. and h.  W.) on the same scale were corrected and 
brought up to date. Sheet No. 1 5  (4th edition) on the  8-mile scale mas 
brought up t o  date and published. Sheets  Nos. I ,  2, 3,4,  5 , 6  and 8 of the South- 
Eastern Frontier series were added to, corrected, and brought up to date, and 
the fo\lowing on the 4-mile scale  published, viz., Nos. I N. E, I N. W, 
2 S. E ,  2 N. W., z S. W., and 5 N. W., and sheet No. I on the 8-mile scale 
was republished. Sheet No. 306 of Upper Burma on the I-mile scale was 
brought up to date and published, and sheets Nos. 3 1 4  and 359 of the same 
series were published. Sheet No. 260 (2nd edition) is now under publication. 
'The general m2ps of  lndia on various scales have been added to, corrected, 
and brought up to date  ; the 3rd edition of  the map of India on the 32-mile 
:+tale was completed and sent to  the Lithographiz office ; a new canal map and 
railway map on the same scale were also published. A new railway map of India 
on the 33-mile scale showing railway and  steamer stations was also put in hand, 
; ~ n d  is nearing completion ; another map on the same scale was  r re pared for the 
Military Department showing railways on different grluges, canals and hills in 
grey ; this mapis  now at  press, being lithographed, and will prohahly bc published 
during the ensuing year. The  provincial m;lp 01 Bcngal, Bill;~r ant1 Orissa 
on the 16.mil1: scalc 11 ~d  he l~ills brush-shaded and sent for engraving. The 



map of the Madras Presidency was compiled from materials furnished by 
ttae Local Government. T h e  divisional map of Tenasserim was brought UP 
to date and published, and seventeen district maps were revised 2nd brought  
to date, A large number of sheets of the atlas have, a s  in previous years, been 
dealt with ; seventy-seven have been corrected and brought up t@ date, and  
eight have had the hills brush-shaded and sent for  engraving. A large number 
of maps mere prepared in connection with t h e  Famine reports of ~ e n ~ a l  and 
Central Provinces, and also for the Military and other Departments. 

42, The  work of t he  Revenue Section has been mainly of the usual routine 
nature. A third edition of the map of Calcutta and surrounding country on 
the of I inch=r mile has been prepared in three sections : one section 
e~r~brac ing  the  northern portion has been compiled, the two southern sections 
have been passed through press with additions. T h e  mapof "City of Calcutta" 
(in two sections) on the  scale of 6 inches=] mile is being recompiled. Four 
slandard sheets of district PeshBwar, a map of Naihrlti municipality on the 
scale of q i n c h e s z ~  mile, and a map of Narhan Estates  (district Monghyr) on 
the scale of I inch= I mile have been compiled, and one standard sheet of 
district Montgomery has  been recompiled. T h e  drawing of 1 4  s tandard sheets  
on the  9-inch scale of district Tavoy has been completed. In the North- 
\Vestern Provinces and Oudh series, ten (old) stieets in 4 0  sections on the 
scale of 2 i n c h e s z ~  mile, previously published without village boundaries, were 
completed with village boundaries, corrected, and brought up  t o  d a t e  for 
republication. Of the large scale maps, press order was given on 50 shre t s  
on the scale of 50 feet=[ inch, and 8 sheets on t h e  scale of 400  feet=[  inch 
of  the Moulmein town m a p s ;  51 sheets of the Rangoon Town Survey were 
also sent to press for reproduction. Of the  office copies, 5 standard sheets  of 
Bcngal, 5 of Bombay, 22 of the North-Western Provices and Oudh, and  
lg of Punjab were revised and corrected a s  to their boundaries and brought 
up t o  date  ; also 1 5  p a ~ g a n a  maps of Bengal and 7 of t h e  Central Provinces. 
Seven (old) standard sheets of the Punjab, I of the North-Western Provinces 
and Oudh, 3gparqa7za or main circuit maps of Bengal on t h e  scale of I inch= 
I mile were touched up, corrected and brought up to date  for republication. 
Of the district maps on the Q-inch and 4-inch scales, a districts of the Punjab, 
one North-Western Provinces and Oudh, 3 in Bengal, and  a in the Central 
Provinces were corrected and brought up to date from information supplied 
by the local authorities. 

43. In the Cadastral Section 4,731 cadastral sheets  were published of  
n hich 3,306 belonged to the  North-Western Provinces, ] , I  14 to  Burma, a n d  
31  I to Assam. 

44. T h e  Bengal Provincial Drawing Office continued to b e  employed o n  
the compilation of standard sheets on the scale of a inches=[ mile for reduc- 
tion to  half from the 16 i n c h e s = ~  mile cadastral maps of Bihar, Orissa a n d  
('hittagong. T h e  number of cadastral maps dealt with during t h e  year was a s  
follows : Bihar, 1,672 ; Orissa 4,864 ; Cbittagong 1,847. T h e  outlining of I I 
slandard sheets in 4 4  sections of Bihar mas completed, of which 16 sections 
\Yere sent t o  the Photographic office for reduction t o  the  I-inch scale. T h e  
greater portion of the  Chittagong cadastral maps have been reduced by 
~ e n t a g r a p h  t o  the scale of 2 inches=] mile ; the  drawing of t h e  s tandard 
sheets will shortly be taken up. 

45. In the Engraving Ofice the quarter sheets of the Atlas of India ha\.e 
been steadily worked upon, six new plates having been completed ; 65 new 
quarters have been added to wit l~ the latest material, while 6 3  
quarters and 26 published full sheets have been brought up  to d a t e  for  printing, 
and 25 new ones have been projected and the  borders cut  on thenl. T h e  
hills have been put in hand on the new 128-mile map of India, and t h ~ !  ss6-mile 
map brought 111) to date. Of tlir provinci~l maps on the 16-mile scale, Gujardt 
has been published with hills; Bengal in two sheets, Bombay and Rlndras in six 
sheets, 1lhiput;inain two sheets, and Punjab and I<ash~nir  in four sheets, have all 
had new ~naterial aclded to them. TWO provincial m;lps far ndnlinistration 
reports have been added to, 14 district maps for the same purpose corllpleted 
2nd publislled, and 21 others :\.ere in hand in various s tages of progress. Four 
sheets of the plan of Calcutta, a plan of Sinlla and JutoSh, the Index Chart  
10 the Great Trigonometricul S ~ ~ r v e ~ ,  t\vo India \\leather Charts, and 5 ,  

C J 
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miscellaneous plates have been in hand during the year. T h e  Copper-plate 
Printing Section of this office pulled more impressions, and the Steel-facing 
Section dealt \\it11 more plates than last year. 

46. In the Photographic and Lithographic Offices, the amount of work 
reczived for reproduction was somewllat less than usual, owing to a large 
reduction in the number of cadastral sheets sent in (about r , loo  less than 
last year), and to a slight decrease in the number both of departmental subjects 
and in those received from other departments. T h e  aggregate outturn of 
the office is nevertheless well up to the average of former years. T h e  number 
of original subjects dealt with was 6,364, or 1,516 less than last year, a n d  
t,hey comprised 785 departmental maps, 4,477 cadastral maps, and 1,102 maps, 
plans, etc., received from other departments. T h e  total value of the work 
done was R 1~92,927,  a s  against R2,13,5 18 last  year. 

T h e  outturn of the zincographic and lithographic machines and presses 
was 6 g j , 8 1 2  copies, or 157,260 less than last year. T h e  number of pulls, 
however, was nearly the same, viz. 845,562, a s  against 853,945. There 
was a large increase in the number of copies of departmental maps printed, the 
defect being in copies of cadastral maps and of subjects reproduced for other 
departments. 'The type-printing work has increased largely during the year, 
the  number of copies printed amounting t o  700,756 from 13,819 pages or 
items set up, a s  against 529,664 from 10,054 pages last year. T h e  Heliogravure 
Section, a s  usual, shows a n  increase of printing work done, with an outturn 
of  73,801 prints from lor  photo-etched plates, or an increase of 1,55 j 
prints over last year. I n  this section 82 hall-tone blocks were prepared by t h e  
newly introduced enamelline process, from which 8,100 prints were struck off in 
one of the type-machine presses-a very substantial increqse to  the ordinary 
work of the Section. Somewhat less silver and cyanotype printing than 
usual \\,as done during the year, the demand for this class of work varying 
considerably from year t o  year. Full details o [  the work done in each section 
will be found, a s  usual, in the Appendix. 

I t  is satisfactory to record that  orders were received during the year t o  
publish the third edition of the map of India on the 32-mile scale, which has been 
for some years in abeyance pending the final settlement of frontier boundaries. 
Much \vork had to be done t o  the  map before it could be issued, but there is 
every prospect of its final publ'ication shortly. A skeleton map of the Punjab 
and surrounding country, on the 32-mile scale, and two maps of Bengal, Bihar, 
Orissa and Chota NAgpur, one on t h e  32-mile scale, and the other on the  
16-mile scale, were published during the year. A large number of district maps 
were either published or reprinted, and also 2 2  I standard sheets of the Topo- 
graphical and Revenue Surveys on various ~ca les .  City and Cantonment, maps 
of Simla and Jiltogh, Jubbulpore, Sipri, Allahabad and Bareilly were also printed, 
and a large variety of other miscellaneous departmental work was done a s  usual. 

T h e  principal item of extra departmental work done was the illustration, with 
29 maps and diagrams, of the plague report issued during the year by the 
Home Department. These were all either lithographed or photozirlccgraphed 
in colours, and 29,000 copies in all were supplied. A map of Siarn and various 
district maps of that  country were photozincographed, and copies supplied t o  
the Director of  he Royal Survey Department, S i a m ;  and for the Colonial 
Secretary, Singapore, a map of Penang Island and the province of Wellesley 1 ~ 2 s  
photozincogral~hed. A number of  maps were reproduced for the military 
authorities, including maps of the country round Ajmere, Deoli, Nusseerabad, 
Neemuch, Sirdarpore, Mho\v, I<ohPt, Abbottabad, Umballa and RIeerut. T h e  
reproduction of the map of Rangoon town in 358 sheets on the scale 
of 50 feet to an inch was commenced during the y e a r ,  and blue prints 
of 77 sheets were supplied to  the Liangoon Municipality. Eight sheets of the 
Moulmcin To\vn Survey, on the scale o f  400 feet to I inch were photozinco- 
graphed for the Director of Land Records and Agriculture, Burma, and also 
a c a n t o ~ l n ~ e n t  map of Moulmein. \Vorlc of  the usual miscellaneous character 
was executed for the Public works, Telegraph and Meteorological Departments, 
for the i2rch:cological Survey and the Asiatic Society of 13engal, further particulars 
ok which are given in Part I11 of this Rcport. 

In the H ~ l i o ~ r a v ~ l r e  Section 1 3  plates \!!ere photo-etched for the Technical 
A r l  Series of the year, 12 plates lor the India11 Museum notes and t h e  
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report on the Zoology of R.I.M.S. / n v e s t ~ n l o r ,  1 4  for a catalogue o i  
Echi?zodernrn tor the Indian Museum, I 7 for the report on t h e  earthquake of 1897 
by Mr. R.  D. Oldham, and 6 for the  eclipse report issued by this department. Thc- 
enamelline half-tone blocks prepared included 37 enlarged copies of thumh 
impressions lor a repo:t on the subject prepared by Mr. E. K. Henry, C.S., 
and 18 views from nega t~ves  illustrating Mr. Oldham's earthquake report. In 
addition to the  r ~ g u l a r  work of the Section, some useful experimental work was 
dbne in t r ichromat~c photography and in electro-deposition for the correction of 
handhengraved copper plates. 

Considerable assistance was afiorded by t h e  Photographic Branch of t h e  
Office t o  the Astronomer Royal, Sir Norman Lockyer and other scientists, 
who came out from England for the purpose of observing the  total solar eclipse 
o f  the nznd January 1898. A small party under Mr. Pope also proceeded 
to Dumrion  to obtain photographs of t h e  corona with t h e  old photo-heliograph 
belonking to the office, and  he results obtained were completely successful. 
A report on this expedition has already been submitted to the  Government. 

47. I n  the Map Record and Issue Office t h e  number of new maps and edi- 
tions of departmental subjects received during the year amounted to 2,787, of 
which 2,489 were cadastral maps. T h e  total number of maps issued was 
156,523, and their value 81 17,g42, which shows a decrease of 50,807 in number 
and 839,985 in value on those of the preceding year. T h e  cash sale of maps 
amounted to R19,314, which also shows a decrease of 8 5 , 3 4 5  below the  cash 
receipts of the past year. 

48. In the  Mathematical Instrument Office t h e  total number of instruments 
issued was 59,100, and their value 82,83,857, against 50,727 and 82,68,704,  
issued during the preceding year. T h e  number of instruments received into 
store was 54,246, and their value R2,61,816, against 61,558, and Rz,gg,qog, last 
year. There has been an increase in the number and value of instruments 
issued during the year ; there has also been an increase in the value of instru- 
ments received though their number is less. T h e  number of instruments 
taken from the  repairable stock and rendered serviceable was 7,644, and their 
value Rg2,ojg,  against 20,857 and R82,453 last year. This  shows a n  increase 
in value though a decrease in number. 

T h e  conversion of old pattern levels and theodolites has  been steadily 
continued and 80 levels of obsolete pattern have been converted into service- 
able instruments and issued. Since the increased establishment for the  repair 
of instruments was sanctioned 416 levels and 107 theodolites have been con- 
verted and issued and all indents for such instruments have been discontinued. 
T h e  value of instruments indented for during I 895-99, from England amounted 
to L4,823. This  shows a small increase over last year's figure, nut is consider- 
ably less than the figures of former years? 

49. T h e  Trigonometrical Branch Office, Dehra Dlin, was engaged mainly 
on the routine work appertaining to that  office. Very considerable assistance 
was rendered to the two offic~al British Soldr Eclipse Expeditions, by sending 
a provincial olficer and a number of computers to aid in recording a11d helping 
generally in the \vorlc of the Eclipse parties. 

T h e  usual meteorolog.ical and solar photographic observations lvere con- 
tinued and the large photo-heliograph giving pictures o f  the sun I 2 inches in dia- 
meter ntae again brought into use. 'The monthly m4gnetic observations 
were commenced last year have been continued. T h e  Computing Office and  
Drawing Section have also been kept fully occuFied. 

T h e  training school has mote than just i f id  its institution. Seventeen 
~ u p i l s  nrere entertained and put through a complete course of plnne.tabling a n d  
traversing, and a certain nunl!.~: of them Irere instructed in levelling. A]\ 
passed the examination a t  the end o f  the course and the greater number of 
them promise to become valuable stlrveyors. 

For the first time, the newiy-appointed Pro\.inciaI officers \\:ere sent  to 
Dehra to go  through a course of training. T h e  results have been excellent and 
the advzntage to the department can hardly be over .cst i111~t~d of  haying the 
n~\\~ly-joined assistants tl~oroughly grounded in the theory j n d  practice of both 
field survrping and  the use of il,struments. 

Six uf  tilt: P~-o\.incial officers nen t  tllrougll tile course extending over 
months, and \\ere all pronounced t h o r o u ~ h l y  lit for field bvork a t  its col,lplstion. 
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50. T h e  Forest Survey Branch Office a t  D t h r a  Dlili \\.as engaged a s  usual 
upon the final co~nputat ions o f  t h e  several field detachments ; on the up-keep 
of the Forest Department map records ; on the compilation and drawing of 
spec i*~l  maps ; and on the  training of surveyors for field work. Eightv-four 
special maps on various scales were prepared of which 2 9  have been published, 
31 were in press, and 24 were in different s tages of progress ; of 4-inch 
standard sheets 92 were published, 131 were in press, and 168 sheets  \\.ere in 
hand. One standard sheet on  t h e  I-inch scale was also published. In ad&. 
tion to  t h e  above a considerable amount of colouring, tracing, mounting, and 
other miscellaneous work for forest and dis tr ic t  officers was performed. 

E S T A B L I S H M E N T .  

51. During the year under report the Department has lost the services of 
six officers of the Imperial Service. 

Colonel J. E. Sandeman, I.S.C., Deputy Survevor-General in charge 
Revenue Branch, attained the a g e  of 55 years on the 3rd September 1898, and 
his services mere replaced a t  the  disposal of the Military Department from that 
date .  H e  joined the Revenue Branch of the Department on the6th October 1864. 
H e  \\!as principally employed on revenue operations in the Punjab, North- 
Western Provinces, Assam, Bengal and Burma. H e  was in charge of the 
North-Western Provinces Cadastral Survey from November 1883 to t h e  end o f  
1891, where he carried out for  the first time cadastral operations combined with 
the writing of records by the aid of patzua'ris and local labour, which resulted in 
t h e  completion of the cheapest accurate cadastral maps ever produced in any 
province. H e  was placed in charge of the Cuttack Cadastral Survey operations 
in the end of 1e91 ,  and was appointed Director, Bengnl Surveys, in April 1892. 
H e  was appointed Deputy Surveyor-General, Revenue Branch, and also Director 
of Bengal Surveys on 26th March 1895;  but the  latter appointment was 
abolished in October 1895. I t  may safely be said that no officer in India had 
a greater practical knowledge of cadastral nrork combined with the  writing of 
records than Colonel Sandeman, and his loss to  the Department in that 
Branch is  very great. A scheme devised by him for the future employment 
of the revenue surveyors of the Department to  the greatest possible advantage 
to the Imperial a s  well a s  t o  t h e  Provincial Governments is now under discussion, 
and it is believed will be introduced. Colonel Sandenian was an enthusiast in his 
work, and his constant application to it resulted in hls having to take furlough 
before his time was completed, which was much to be regretted. 

Colonel Sir T. H. Holdich, K.C. I.E., C.B., R.E., Superintendent, 1st 
grade, retired from the Survey Department from the 17th February 1 898. H e  
commenced his survey career a s  an assistant with the Bhutan Field Force 
during the cold season of 1865-66, but was not appointed permanently to the 
Department until ~ 3 r d  July 1866. After serving a little more than a year in 
RIjputdna he  was selected as  one of the officers to  accompany the Abyssinian 
Expedition in December 1867 returning to India in May 1869, when he joined 
t h e  Topographical Survey Party in Central India. In 1877 he was given charge 
of the Vizagapatam Survey, after which he took furlough to England, before the 
expiration of which, however, he was recalled to join t h e  Southern AfghAnistAn 
Field Force in December 1878 ; he was afterwards attached to the Northern 
Afghhnistan Field Force ; for his services during these two compaigns he received 
a Brevet Majority. After the  AfghAn war he was placed in charge of  the K o h i t  
Topographical Survey, and thenceforth he \vas always employed on surveys 
either on or near the North-Western Frontier. In 1881 he accompanied the 
Wazi r~  Expedition, and in 1889-90 the Zhob Gomal Expedition. From August 
1884 to November 1886 he was Chief Survey Ollicer with the Afghdn Boundary 
Commission, and he then received a Brevet Lieutenant-Colonrlcy. H e  accom- 
panied Mr. Udny in Novt-mber 1894 with the lcunar Valley Delimitation Expedi- 
tion, in 1895 he accompanied the Pamir Commission, and in 1 8 j 6  was appointed 
British Commissioner for the  deli~ri~tation of the Perso-Ballich Boundary. I-Ie 
was made Chief Survey Officer in charge of all the detachments accompanying 
the different expeditionary columns on the North-Western Frontier in 1897-98, 
which appointment he held till his retirement from the Survey Department. I t  
is greatly due to Sir Thomas Holdich's untiring zeal that the Survey Department 
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now possesses reliable maps of  the  whole o f  BalhchistAn and o f  t h e  countries 
bordering in the North-Western Frontier and elsewhere. In  1894 he \\'as 
madt: a C.B. and a C.I.E., and in June 1897 he was appointed K-C-1.E. 
H e  al so  received t h e  gold medal of the Royal Geographical Society f o r  1887 
for his Afgh611 Boundary Surveys. 

Mr. E. C. Barrett; Superintendent, 1st grade, retired from the service on  
superannllation on the 15th April 1 8 ~ 8 .  H e  joined t h e  Provincial Service 
(lunior Division) on the 18th November 1862 and was promoted to the  knperial 
Service (Senior Division) on 30th December 1868. During his whole ~ e r i o d  of 
service of nearly 3 6  years he  was employed on Revenue Surveys in Sind, 
Central Provinces, North-\Vestern Provinces and Oudh,  Cuttack,  Burma and  
Assam. He served ~vith the Lushai Expeditionary force in 1871-72, for which 
he received a medal and a clasp and the thanks of the Government of India. 

Major-General R. G. Woodthorpe, C.B., R.E., Oficiating Deputy Surveyor- 
General, died on the 26th May 1895. H e  joined the  Topographical Branch of 
the Department in luly 1871. Heaccompanied the  Lushai- Expeditionary force 
in 187 1-72,  the GAro Hills Expedition in 1872-73, and the NLiga Hills Punitive 
Expedition in 1875, when he was mentioned in despatches. In October 1878 h e  
joined the Icurram Column of the Afghin War  and was present a t  the action in 
the Pei,war I<otal, where he  was slightly wounded ; he  was again mentioned in 
despatches. H e  accompanied the forces during the  second AfghAn War, and was 
present a t  the actions a t  Alilthel, Killa Kariz Mir, and Charda, the at tack of 
Talthti-Shah Asmai and subsequent operations till 23rd December 1879, he was 
also present a t  the skirmish a t  Saidabad, when h e  was again slightly wounded;  
for his gallant services he received t h e  thanks of the  Governor General in 
Council and the Secretzry of S ta te  for India; he  was mentioned in the  despatches 
of Generals Roberts and Ross, and was promoted first to Brevet Major in 
November 1879, and then to Brevet Lieutenant-Colonel in March 188 I .  O n  
the conclusion of the AfghAn W a r  he returned to Assam, and in 1883-84 he  
accom~nnied  the  Aka Expedition. In the following year he, with Major  
C. R. Macgregor, visited the Bor t lkamti  country on the  western brarich of t h e  
Irrawadtly. Immediately af ter  his return to  Shillong, after this trying experience 
from which he  suffered much in health, he was ordered to the North-West Frontier 
on special duty a t  Gilghit. After a year a t  that  place with General Lockhart 's 
mission, he was sent in charge of a survey party which accompanied a military 
column from Assam, vid Manipur, into the  Chindwin Valley in Upper Burma, 
when a large area of previously unknown country was reconnoitred. T h e  
excellent service rendered by him in various parts of the  frontiers, under such  
hazardous conditions, mere recognized by Government by conferring 011 him t h e  
title of Companion of the Bath. 

In February 1889 he was appointed Deputy Quarter Master General for  
Int~l l igence,  but in June 1892 he returned to the Survey Department and was 
placed in charge of  a topographical party i n ' U p p r r  Burma. In 1892-93 he 
conducted the survey operations in connection with t h e  eastern portion of 
the Anglo-Siamese Boundary, and in the cold weather of 1894-95 h e  accom. 
panied the  Mckong Commission. After this his health having given way he 
took furlough for two years, which he was obliged to extend on medical certi- 
ficate for thrre  months. In November 1897 he  returned to India and was 
appointed to officiate a s  Deputy Surveyor-General, which appoin1:ment he was 
holdin: when he died. By his death the Department has lost t h e  services of a 
most valuable officer, and all those who lzl:ew him have to deplore the loss of 
one of the most genial and sincere friends that man could wish lor. 

Mr. J. S. Pemberton, 0fficintin.a: Deputv Superintendent, 1st grade, retired 
from the service on 1st October 1S98. H e  joined the Revenue Branch of the 
Provincial Service (Junior Division) on the 6th October 1860, and during his 
entire service of 3 8  years he was employed on revenue survey operations in 
the Central Provinces, Assani, Punjab, Bihar and North-western Provinces, 
except for tnro short periods when he was attached to the HeadQuar te rs  Office, 
Calcutta. H e  was promoted to the Imperial Service on t h e  I s t  April I S y ,  and 
held charge of  traverse survey parties in the North-\Vestern  PI.^\.^^^^^ f rom 
October I 595 

captain A. J Pileher, R E., Officiating Deputy Sllperintendent, and  g a d e ,  
reverted to the Imperial establishment on the loth December 1Sg8. [ I c  I,lineci 



I 6 PART I. 

the Survey Department on the 16th July 1892. During his short service in the 
Department he was attached to the Bihar Cadastral Survey, for a season, and to 
the Burma Trigonometrical Party for two seasons. In September 1895 he was 
placed in charge of the Bombay Topographical Survey and he was transferred 
with that party the following season to Burma, remainqg with it till 15th April 
1597, when he was again placed in charge of Nos. 10 and 2 1  parties. 

52. In the Prov~ncial Service there were three vacancies, vis.,  two by the 
retirement of Messrs W. A. Wilson and H. W. Peychers, and one by the resig- 
nation of Babu Sarat Chunder Sen. Four officers, viz., Messrs. J. Smith, C. G. 
Lee, F. P. Walsh, and H. W. Biggie have been lent to the Government of 
Siam. On the 1st October, owing to Mr. Pemberton's retirement, an appointment 
in the and grade of Deputy Superintendent was transferred to the Provincial 
list, thus creating the first appointment of 2nd grade Extra Deputy Superin. 
tendent. 



PART II. 

THE OPERATIONS OF THE SEVERAL FIELD PARTIES. 
TRIGONOMETRICAL SURVEYS. 

PRINCIPAL AND SECONDARY TRIANGULATION, 

B A L U C H I S T ~ ~ N .  

No. 24 PARTY. 
53, This party, under Captain Burn, R.E., started from Kar ich i  for Makrdn 

on the 9th September 1897. 
PcvsoirireL. A special British India steamer 

Captain J. M. Burn, R.E., Officiating Deputy Superintendent, had to be hired to  take the  
1st grade, in charge till 12th April 1898. 

~ i ~ ~ t ~ ~ ~ ~ t  H. H. Turner, R.H., Assistant Superintendent, 1st party t o  Ormira1 as  there is 
grade, in charge from 8th August to 30th September no regular service between 
I 898. 

hqr. J. ~ i ~ k i ~ ,  Extra Assistant Superintendent, 4th grade, in Ormira. A h a l t  
charge from 13th April to 7th August 1893. of some three weeks was made  

hqr. p. F. Prunty, Extra Assistant Superintendent, 6th grade. in OrinAra, during which time 
instruments and lamps were tested. There was some difficulty in collecting 
sufficient transport, and sufficient camels were only obtained by indenting on 
the Las Bela State. 

54. T h e  work of this party was commenced a t  the  end of October 1897, 
the idea being to continue the triangulation of the  Makrin Longitudinal series 
\vestwards. Unfortunately the season started badly a s  when Captain Burn 
had observed the angles and an azimuth a t  Icargazi H. S. he had a bad at tack 
of fever mhich laid h ~ m  up for nearly three weeks. After observing a t  Hazirbuzi 
13. S. he was again taken ill. Lieutenant Turner observed the angles a t  Kapar  
H. S. in the same quadrilateral a s  Hazsrbuzi and Kargazi, and then went t o  
Girdank H. S., the south-western station of the second quadrilateral. T h e s e  
were the only four stations a t  which final observations were taken, no single 
figure being completed. T h e  approximate work laid out in advance this year 
comprised three figures, a quadrilateral, a tetragon and a double quadrilateral 
included by ten stations, covering an area of 1,400 square miles, and  extending 
over a direct distance of 70 miles. Of the ten stations, two were old ones and 
seven were newly selected and built, and one point was not built on. 

55. One secondary station, Chambor, in the IColma valley, was also selected 
and built, but final observations were not taken a t  it. T h e  season came to a n  
abrupt conclusion owing to the rising in Makrdn. Captain Burn's main 
camp itself being attacked and several men killed. All the property, both 
Government and private, being looted, besides R 15,000. Captain Burn himself, 
who mas not in the camp a t  the time, fortunately escaped and managed to reach 
Or111dra ; the other members of the party, who were scat tered over the country, 
also managed to reach the coast in safety. One  lamp squad, consisting of four  
men, who took refuge in Nag fort, were afterwards killed by the insurgents. 
T h e  other lamp squads all escaped, some to I<ardchi, some to the coast. 

56. T h e  principal observations were taken with Troughton and Simm's 
12-inch micrometer theodolites Nos. I and 2. T h e  method of observing was to 
measure angles on nine zeros, two faces on each zero and two swings on each 
face. Unfortunately both instruments mere seriouslv damaged, No. I beyond 
repair, No. 2, however, has been sent back to the makers and is being repaired. 

57. T h e  health of the party was not very satisfactory, the  kAaldsrs \\ere 
continually suffering from sores. Recorder Dhondu Balwant Joshi died a t  the 
commencenient of the season and besides him, irrespective of the killed, 
four others died from natural causes. T h e  cause of all this sickness probably is 
not so much due to hardships undergone a s  t o  the bad s tate  of health i n  
the men started owing to the famine of  1897. 

58. T h e  party was inspected by the Superintendent, T r i g o n o n ~ e t ~ i ~ . l  Surveys, 
on 2 1st September 1 8 9 8 . ~  

Thc Officer in charge is perlectly satisfied w~th the work ol all his assistants. 
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59. Captain A. J. Pilcher, R.E., continued to hold charge of this party up 
to 9th November 

Perso,r,iei. 1897, when he pro- 
Captain A.  ]. Pilcher, R.E., Officiating Deputy Superintendent, 2nd grade, ceeded on privi. 

in charge up Logtll November 1897. 
Lieutenant \V. 1\1. Coldstream, R.E., Officiating Deputy Superintendent, lege leave, previous 

2nd grade, in charge from loth November to 31st May, and again from 23th t o  reverting t o  
July I S ~ S .  

Lieutenant H .  J. Hare, R.E.. ORiciating Deputy Superintendent, and On 
grade, in charqe from 1st June to 27th July 1898. t h e  Home estab- 

hlr. G. Q. Cusson, Extra Assistant Superintendenl, 4th grade 
,, G. T. Hall, 5th ,, l ishme~it ; the direc- 
,, P. J .  Serrao. Sub-Assistant 1st ,. tion then devolved 
., J .  A Frecman, ,, 2nd .. on Lieutenant 
lo Sub-Surveyors, 5 Probationary Sub-Surveyors, 1 Writer end I Hospital 

Assis~ant. W. M. Coldstream, R. E.. who held . - 

charge of the party for the rest of  the year, except for the piriod from 1st  
June to 27th July 1898, when he was on privilege leave, a n d  Lieutenant H. J. 
Hare, R.E., held charge. 

60. During the  previous season NO. l o  Party had worked in conjunction 
with No. 21 Party in the  Northern Shan  States ,  but during t h e  recess season 1897 
a special sphere of operations had been laid down for  the party in Upper Burma, 
and the triangulators were accordingly employed in t h e  newly allctted area, 
while the majority of the surveyors completed the detail survey of sheets Nos. 401 
and 402 and half of sheet No. 458 in t h e  Shan States, which had been triangu- 
lated in season 1896-97. 

61. T h e  party left recess quarters a t  Bangalore on the  9th November, 
arriving in Mandalay on the  1 8 t h ~  and leaving again for its ground on the  22nd 
idem. 

62. Mr. G. D. Cusson with I r sub-surveyors took up  the work in the 
Shan  States in the  vicinity of Kehsi Mansam (sheets Nos, 401, 402, 458). Two 
assistar~ts and one sub-surveyor triangulated in sheets Nas. 261, 262, 263, 264, 
265, 266, Upper Burma, and one assistant was employed in executing a series 
of  triangulation from the Mandalay meridional G. T. series in the neighbourhood 
of  Katha to  t h e  Chinese Frontier, in order t o  provide t h e  survey detachments 
with the Chinese Boundary commission with initial data, 

On Mr. Serrao's return from the  completion of this series he was directed 
to  take up triangulation in sheet No, 256, and the  two sub-surveyors with him 
were employer1 on the detail survey of sheet No. 259. 

63. T h e  outturn for the season is a s  follows :- 
Prom Katha Triangulation Frontier Extension Series . . ( Frontier. 

Square miles. 
Triangulation for detail survey . , , . , . 2 , 7 4 2  
Topography on I-inch scale (including 205 miles overlap) . 2,116 

This  shows a considerable improvement in quantity a s  compared with the  
prevlous season, and a similar improvement was shown in the quality of the work. 

64. T h e  country surveyed in the  Shan States  occupied a comparatively 
open, healthy table-land lying a t  a n  average elevation of 3,000 feet above sea- 
level. T h e  triangulators were, however, working in very jungly, unhealthy 
country, forming t h e  scarp between the  Shan plateau and the plains of Burma. 

65,  T h e  health of t h e  party was on the whole good, that of t h e  detach- 
ment in the Shan S ta tes  being excellent. T h e  triangulators and their Rhallsis 
suffered to some extent from fever. At the close of the field season the officer 
in charge of the party was laid up  with dysentery, and he and one assistant have 
eventually been invalided t o  England. 

66. T h e  party reassembled a t  Mandalay by the 19th May and reached 
Bangalore on the ~ 6 t h ~  the recess office being opened on June 1st. 

67. During the  recess the computations have been brought up  to date, and 
sheets Nos. 401 and 402, and the western half of sheet No. 458, have been 
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prepared for publication in two colours. Shee t  No, 259 has also been partially 
drawn. 

68. T h e  total cost of the  party for the year was 885 ,179 ,  and the cost  
rates per square mile are- 

a 

R a. p. 
Fortriangulation . . . . . . . 13 3 7 
For topography . . . . 2 1 1 3 1 0  

69. T h e  programme for next season is- 
T h e  triangulation of sheet No, 255 and the  completion of sheet  No. 256. 
T h e  triangulation of t h e  unsurveyed gaps  in sheets  Nos. 2 lo ,  2 I I ,  2 I 2,  267, 

268, and a network t o  connect the gaps  in the neighbourhood of  sheets  Nos, I 70, 
I 7 I ,  219 and 220. In detail survey, the  completion of the large scale survey 
begun by No. 3 Party of the  country round Maymyo, and the  I-inch survey of t h e  
eastern halves o f  sheets  Nos. 261, 262, 263,264, 265, 266, 267 and 268.* 

U P P E R  BURMA. 

No.  I I PARTY. 
70.  Captain Renny.Tailyour's services being required for t h e  China-Burma 

Boundary Commission, Mr. P. J. W. Doran 
Pcrso~~ rzel. was put in charge of the  party from the  

Captain T. F. B. Renny-Tailyour, R.E., 4th November. 
Officiating Superintendent, and grade, in 71. T h e  party lost the  services of  two o f  
charge till the 3rd November. 

Lieutenant bV. M. Coldstream, R.E., ~ f i -  its best native surveyors Mahmud Husain 
ciating Deputy Superintendent, and grade, and Abdul Rahim, owing t o  their accompany- 
tl'ansferred to No. 1 0  Party from the 1st ing Captain Renny.Tai]your. Mr. Shaw was November. 

Mr. P. J. W. Doran, Extra Assistant temporarily detached to carry on a secondary 
Superintendent. 4th grade, in charge from a base of the Monghsat G. T. 
lrom the 4th November. 

,, W. M .  Kelly. Extra Assistant Supcrin- series to  t h e  China Boundary on the  
tendent, 5th grade. Mekong 'river, accompanied by Surveyor 

,, P. White, Extra Assistant Superintend- 
ent, 6th grade. Ramsabad. Mr. Hanby's services \irere lost 

,, H. G. Sharv, Sub-Assistant Superin- owing to his unfortunately contracting 
tendent, 1st grade. 

,, H .  H. B. Hanby, Sub-Assistant Super- dysentery on his way t o  Fort Stedman. Act-  
intendent, 2nd grade, up to 19th ing under medical advice he  left for the hills 
February. and was later on appointed t o  the  head- 

Slirveyovs and Sub-Sztrveyovs. quarters office, Calcutta. Two probationary 
sub-surveyors were appointed from Dehra D6n 

Mahmud Husain. J Sebastian, Ramsabad 
Abdul Rahim. 14 Sub-surveyors and Proba- Training joined the party at 
tionary Sub-surveyors. Rangoon on  the  5th and 9 th  November, 

respectively. 
72. T h e  party left recess quarters on the  3rd November, with the  excep- 

tion of Mr. H. G. Shaw and Mr. H. H. B. Hanby, who had started a week in 
advance, sailed from Madras on the 4th1 and arrived a t  Rangoon on the 8th. 
Here the party was joined by men returning from departmental leave and left 
Rangoon for Thazi by rail, and thence by daily marches for Fort Stedman,  
which was reached on the  23rd November and which was to be the head-quarters 
of the party during the field season. Arrangements were made for taking the  field 
and a start made on the 4th December. 

73. The  programme of the season was :- 
(a) Detail survey of sheets, Nos. 403 t o  406, and the  resurvey of a 

portion of  sheet No. 4 0 7 ~  on the I-inch scale. 
( b )  T h e  triangulation " in advance I '  of sheets, Nos. 3 1 0 ~ 3 1  I ,  356 and 357. 

T h e  former was completed, but the latter could not be finished off owing t o  
the loss of  Mr. klanby's services. Sheets Nos. 310, 311 and 357 have been tri- 
angulated and sheet No. 356 has been partly reconnoitred. 

Triangulation was carried on in the districts of Mong Nai, Mong Ping, La i  
Hka, Lawk Sawk, Ye Ngan, and Baw-ye-u. Secondary triangulation was carried 
on from the Monghsat G. T. series to the  China Boundary. 

* The officer in charge reports that Mr. G. T. Hall deserves special mentian for the excellence of his 
work, and among the sub-surveyors, Sliaikh hlahomed slid Shaikh Abdullah did specially good work. 
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74. Topographical work was carried on in the Sawbwa portions of Mong 
Nai, Lai Hka, Mawkmai, MGng Pawn and Myoza portions of Mongsit and Mang 
I<iing. T h e  ground was hilly and intricate, nlostly covered with tree and scrub 
jungle, and numerous " devil's cauldrons" were met with. T h e  flat and undulat- 
ing portions were mostly overgrown with Rain grass and dotted over with hillocks, 
the latter, a s  a rule, being covered with sharp pointed rocks and inaccessible. 

75. T h e  Officer in charge personallv undertook the secondary triangulation 
of sheet No. 357 in the absence of Mr. Hanby, and instructed t h e  new hands in 
their duties, a s  well a s  exercising a general superintendence of the  whole work in 
hand. 

76. T h e  outturn of work is a s  follows :- 
Square miles. 

Triangulation . . . . . . . . 1,833 
D o .  secondary s e r i e s  t o  China boundary , , 1,040 

Topography,  I - inch scale  (including 241 square  mi les  of overlap)  2,571. 

77. T h e  health of the party was not a s  good a s  in previous years. One 
European assistant fell sick a t  the commencement of the  field season and had 
to leave for the hills. Several o f  the surveyors suffered during the season;  
some have only just recovered from the fever contracted there. Many of the  
menial establishment contracted fever and dysentery on their way up. Six 
men, i.e., four natives of India and two Burmese interpreters died during the 
seasoti. 

78. T h e  programme for the ensuing season will be  the  detail survey of 
sheets Nos. 310, 31 I and 357 and endeavours will be made t o  complete sheet 
Ro.  356, whilst sheets Nos. 308, 309, 354, 355, 3 j 6 ,  456 and 457 will be tri- 
angulated in advance for the detail survey of season 1899-1900. 

79. The  Surveyor-General visited the  party a t  the end of September and 
after a minute examination expressed his satisfaction with all he saw.* 

U P P E R  BURMA. 

No. a I PARTY. 
80. Lieutenant Hare took over charge of this party on the 1st October 

1897 from Captain Pilcher, R.E., who was 
Personlrel. under orders t o  revert t o  home service in 

Lieutenant H.  J. Hare R.E., Assistant the  following month. 
Superintendent, 1st grade, in charge. 

hlr. A .  J .  James, Extra Assistant Su- 8 1 .  One Sub-surveyor was sent ac- 
perintendent, 3rd grade. company the  Civil Officers delirnitating the 

W .  F. E. Adamsl Sub.Assistant Su- boundary between the Chin Hills district perintendent, 1st grade. 
., P.  Williams, Sub-Assistant Superin- and Upper Burma. 

tendent, grd grade. 
,, P. R. Anderson, Sub-Assistant Su- 

82. T h e  party left recess quarters a t  
perintendent, 3rd grade. Bangalore during the first week of November 

and proceeded t o  Lashio in the Northern 
Suvweyors and sub-surveyors. S h a n  States, where the head-quarters of the 

Ganu Mal, Natha Singh, Yohamed Latif, party were established. Field work ceased 
Jamna Pershad* Keshao Jadoo and 7 pro- about May 1st and the party left Rangoon bationary and apprentice Sub-Surveyors, I 
Writer, I Hospital Assistant a s d  r Shan by t h e  steamer of the  2 I s t  May, the recess 
Interpreter. office a t  Bangalore being opened on June 1st. 

83. T h e  operations of the season included the survey on the 1-inch scale 
of sheets Nos. 398, 399 and 400, the last two being required to  assist the  railway 
engineer in selecting a line into the  Southern Shan  States. 

Triangulation in advance was carried on in sheets Nos. 396, 397 and  parts 
of 45 1 I 452 and 453- 

84. T h e  outturn of work is a s  follows :- 
Square miles. 

Triangulation for t h e  ]-inch scale  . , . , 3,156 
T o p o g r a p h y   inch scale  . . . . . , , 2,595 

D o .  & i n c h , ,  . . . . . . . 1,752 

The officer in charge report3 lnvourably of the serviccs of Messrs. W. M. Kelly and H .  G. Shaw. 
Mr. I<elly had charge o f  plane tablers during the ficld season and ol the drawing during recess. 

He alro re orls favourably ol surveyors and sub-surveyors Ramsabad, I<udratulla. Mowni Ram, 
Hayat ~ a h o m c g  and robationary subsurveyor Halruddin and writer Chandoo Mecan. Special mention 
r made ol surveyor J. tebaslian's work. 



8HdD [DbIBVIBI* 
No? 12 and 12 ranlw 



T O P O G R A P H I C A L  S U R V E Y S .  2 1 

The area surveyed is very creditable considering that two of the best 
surveyors and one assistant were employed on the boundary work, and that two 
of the assistants were triangulating tor the first time. 

85. The country surveyed, which included parts of the Hsi Paw and South 
Hsinwi states is hilly, and, as a rule, covered with tree and scrub jungle. 
Hollows into which the surrounding drainage disappears or devil's cauldrons, 
a feature 01 the Shan States, were very numerous in parts. 

Several herds of wild elephants were to be found near Lashio, and in one 
case were a source of some danger to the party working in that district. 

Loi Ling, 8,771 feet, the highest hill In this part is noticeable for the dense 
!growth of wild tea with which a large part of it is covered, and also for the re- 
markable size of some of the tea trees. 

86. The total cost of the party is 8 8  1 , 7 6 1 ,  and the cost rates per square 
mile are as follows :- 

Triangulation lor I -inch survey, R I I -5-1 per square mile. 
Detail survey on I -inch scale, 8 18-4-1 1 ,, 1, 

Do. do. do. 8 4-4-9 ,I I I 

These figures compare favourably with those of former years. 
87. The surveyors were systematically visited and their work carefully 

tested with excellent results. 
88. During the recess the whole of the computations were brought up to 

date and the mapping of sheets Nos. 301, 337, 398,399 and 400 and most of 350 
was completed. 

89. The programme for the next season is as follows :- 
Lieutenant Hare with a detachment will accompany the Burma-China 

Boundary Commission. 
Two surveyors will  accompany Captain Pottinger on his reconnaissance to 

Yunnan from the Shanghai side and a similar detachment will probably be sent 
with Captain Ryder from the Kunlan side. 

Triangulation will be pushed on up to KunlBn where a useful connection 
will be given to both the Boundary Commission and to Captain Ryderls party. 

Sheet No. 397 and possibly No, 395 will be surveyed on the I-inch scale 
and the triangulation of sheets Nos. 451, 452 and 453 will be proceeded with. 

go. The recess office was inspected by the Surveyor-General a t  Bangalore 
in September, who expressed his appreciation of the efficient state in which he 
found the party.* 

SIND. 

No. I 2 PARTY. 
gr. The operations during the year under report were in continuation 

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

Mr. C. F. Erskine, Officiating Deputy Superintendent, 1st 
grade, in charge. held charge of the party 

,, R. C. D. w x t r a  Assistant Superintendent,4th grade, throughout the season. 
up to 12th April 1898. 

,, G. G. Vander-Beek, ,, 18 5Lh ,, ga. The programme, which 
I. R. F. Warwick, 6th ,, N ~ S  as follows, was complet- 
,# J. Smith, Sub-Assistant Superintendent, 1st ,, ed :- 

u to 25th July 1898. 
D B  F. 9. Walsh, I* 1st ,, (a) The completion of the 

up to ~ 1 s t  Mav 1898. village boundary tra- 
Munshi RahmatullaK, and ,, 
Mr. E. C. J .  Bond, 3rd ,, verse survey in sheets .. C. 1. Veale, 3rd ,, 
58 Permanent and temporarj sub-~urvh;ors, Computers and 

Nos. 50, 51, 70, 71, go, 
L)ra[tsmen. 91, 108 and rog from 

the lndus river on the 
west to the desert on the east. 

( b )  The detail survey on the a-inch scale of an area between the same 
limits in sheets Nos. 48, 49, 68, 69, 88, 89, 106 and 107. 

' ' The officer in charge reports that Mr. James has again proved himself an able assistant,and that hlr 
Adsms and Mr. Anderson both did very satisfnctory w?rk. 

Among the native stafl Sub-Surveyor Natha Smgh and Jamna Prrsl\ad are deserving of 
mention. 
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53. T h e  recess office a t  Mussooree closed on the  9 t h  October 1897 and 
the  party reassembled a t  Tando Adam on the 18th idem, and each man was on 
his ground by t h e  end of the month. 

94. T h e  traversing consists of a village boundary survey with offsets and  
the  area traversed is 2,971 square miles. There were 7$ main circuits measured, 
1 2  sub-circuits and 603  villages. T h e  angular work was checked by observations 
for azimuth a t  107 stations on main and sub-circuits, and the  average angular 
error is 4 seconds. T h e  linear measurements amounted to 3,115 miles, and were 
checked by 18 connections, with stations of the  secondary triangulation executed 
during the previous season. T h e  average correction per 1,ooo links is 0.4 links. 
No permanent marks were laid down a t  traverse stations, but the position of all 
marks used t o  demarcate the village boundaries have been fixed by offsets, 
wherever possible. 

95. T h e  cost of the traverse survey amounts to  R r o - I  per square mile. 
96. In addition t o  the village boundary survey, 1 2 3  bench marks of 

the Irrigation Department chiefly on embankments and canal banks, and 6 9  of 
the North-Western Railway were connected with the traversing involving 
additional observations a t  74a stations, and 209.8 linear miles or chain measure- 
ments. 

97. T h e  area surveyed in detail on the 2-inch scale amounts to  2,709 
square miles and was mapped on 52 plane-table sections. It  comprises portions 
of sheets Nos. 48, 49, 106 and 107 and the whole of Nos. 68,69,  8 8  and 89. An 
area of 8 4  square miles was also surveyed in standard sheet No. 70. In 
sheets Nos. 106 and 107 the survey has been carried to the edge of the desert. 
Sheets  Nos. 48 and 4 9  have been surveyed up t o  the work of the  Indus Riverain 
Survey. T h e  remainder of these sheets will be surveyed on the [-inch scale 
by No. 15 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 1,588 i f z  sifu 
fixings, and a small amount of chain measurements, and was done under the 
direct supervision of the  officer in charge and three assistants. T h e  cost of detail 
survey is R14.6 per square mile, a rate almost identical with that incurred 
last year. 

98. T h e  character of the country surveyed varied considerably, in 
sheets Nos. 48 and 4 9  it was thickly populated and well watered, in sheets Nos. 68, 
6 9 , 8 8  and 89, the country to  the  west was generally, fairly well populated, and con- 
tained some large and flourishing villages, but journeying eastwards large tracts 
of waste land and sand are met with and the  country is more sparsely populated ; 
in sheets Nos. 89 and 107 a very large area was under water and a portion of t h e  
last mentioned sheet had t o  be left unsurveyed on this account. Near the NQra 
river there is  a considerable amount of jungle, and further east the  country is 
still thinly populated, although a few fairly flourishing villages were met with. 
T h e  banks of nearly all the canals falling in the seasons work are  lined with 
bribul trees. 

yg. There was little or no sickness. 
roo. In accordance with a request preferred by the  Irrigation Depart- 

ment, a camp under the supervision of Mr. R. C .  D. Ewing was detailed to  
undertake the survey of certain lands situated in KalPt, in connection with the  
proposed Desert Canal Scheme. 

lo r .  As there was a sufficient number of Great Trigonometrical Survey 
and triangulated stations of the Bal6chistin Survey in the vicinity, and no 
defined village boundaries, traversing was carried on by means of lines running 
from one Great Trigonornetrical station to  another, these formed the sides of 
the  main circuits, of which there were five and a subsidiary one ; the main circuits 
were sub-divided into blocks by rneridional lines of traverse five miles apart, 
the  main circuit stations mere primarily marked by embedding t a o  bricks, on end, 
the stations on the block lines being similarly marked. T h e  meridional lines 
were run so that the enlire area might be divided into rectangular blocks of 5 
miles x 2 miles, the corners being subsequently permanently marked by embedding 
pieces of rail, five feet in length, on the exact spots occupied by the bricks, 
these permanent marks will hereafter be utilized by the Irrigation Department 
a s  bench marks. T h e  entire area surveyed Nas 1,554 square miles, consisting 
of Sve main circuils and one subsidiary ; the angular work was checked by 
obser\*ations lor azimuth a t  4 0  stations, the average angular error being 5 
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seconds per station. T h e  linear measurements amounted t o  884 miles, a n d  
were checked by I 7 connections with triangulated stations. T h e  average 
correction per 1,000 links is 0.6 linlts. 

102. 'The cost of traverse survey is 4313,874, giving a cost rate  of 
R8.9 per square mile. 

103. The area surveyed in detail on t h e  2-inch scale, in I<aldt, amounts  
t o  1,477 square miles, and was mapped on 44 plane-table sections, and extends 
from Kashmor on the east to Shadihar on the west ;  i t  is a t ract  of country 
about 125 miles in length, with a n  average width of 1 2  miles, and is situated 
immediately north of the Upper Sind districts. 

104. The  cost of the 2-inch detail survey is R10.4 per square mile. 
105. T h e  character of the country topographically surveyed by t h e  

Desert Canal Camp may be divided into (cl) well cultivated portion in the  
centre of the uvork, ( b )  waste pal land on the north and west, and (c) sandy 
wastes on t h e  east. T h e  portion under cultivation is well populated and  very 
fertile; the pat land is peculiar, it is perfectly flat, bare of all vegetation 
and destitute of water ; the soil is apparently good, and yields fair crops when 
cultivated by the help of canal water. 

106. Field work closed very early in April and the  party moved down to 
I<arichi for the recess. During recess the fair mapping of the entire area 
surveyed in detall was completed with the exception of a small portion of sheet  
No. 70, this sheet sill  be drawn next year when the survey is  completed. T h e  

was comprised in 75 quarter sheets, of which 22 were blank. They  
were drawn on the 2-inch for reduction by photography to one half, and have all 
been despatched t o  the  Trigonometrical Survey office a t  Dehra Dlin for  
*ublication. Sheets Nos. 48 and 49 have been drawn a s  far a s  surveyed. 
T h e  remainder of these sheets will be mapped by No. 1 5  Party. Sheets Nos. 
106 and 107 have been mapped a s  far a s  they are  to be surveyed a t  present 
and will be published. T h e  area surveyed in standard sheet No. 70 has not been 
mapped, the detail survey of the remainder of the sheet will be completed 
during the coming field season, and will be fair drawn in due course. 

107. T h e  triangulation and traverse charts of sheets  Nos. 49, 50, 69, 70, 
8 9 ~  90, 108 and l o g  have been drawn. All the  charts  wlth list of 
co- ord~n.  J .  been despatched t o  Dehra. In addition to  this I I traverse 
charts per, 

' 
t h e  work of the  Desert Canal Camp have been prepared. 

108. 1 :on triangulation and traversing in advance will be  taken 
up in sheets 19,  20, 21, 37 ,38 ,  39,40, 57, jg and 59. Detail survey will 
be carried on s No. 50, 51, 70, 71,  go, 91,108 and 109. T h e  survey 
of about 30 sq. miles in the vicinity of Sultkur is to be undertaken, a t  the 
request of the Mil Works Department. 

109. Major L. rrard, R.E., Officiating Superintendent, Trigonometrical 
Surveys, says, " I inspected the party and considered its work satisfactory. This 
is all the more creditable a s  Mr. Ersltine has had considerable unforeseen 
difficulties to contend with."" .. I . 

' * I  

- 
\ 

.- 
LUSHAI HILLS,  ASSAM. - L 

No. 14 PARTY, 
110. Major Hodgson proceeded on furlough on the  19th June 1 8 ~ 8 ,  a n d  

Persort~rel. Mr. Iceating was placed 
Major G .  B. Hodg.son, I.S.C., Superintendent, and grade, in charge in temporary charge of 

up to 18th June 1898. 
Mr .  J .  ICeatln E l t ra  Assistant Sinperintendent, 6th grade, in charge the party. 

from 19th fine 1898. I 1 1. T h e  party left 
Mr. R. Wallcr-Senior, Extra Assistant Superintendent, 6th grade. recess quarters on the 

Sub-Strrueyors, ctc. 15th October 1897 alld 
Pam Sing.h, Mahadeo Daji, Abdul Haq, and four others, proceeded t o  the Lushai 

Hills. Field work mas 
a t  the end of April, and the  party returned vib Silchar, Fenchuganj and 

* Mr. Erskine reports that all his assistants rvorked well this season, while as regards the native e,- 
lisl:ment the sub-surveyors, with one or two exceptions, \vorked well throughout the field s e w n .  
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Cherra Poonjee to  recess quarters a t  Shillong, where t h e  office was opened on 
the 25th May 1898. 

I I 2. T h e  programme proposed in last year's annual report was carried out 
with modifications a s  suggested by the late General Woodthorpe he pro- 
ceeded to Silchar t o  inspect the arrangements. made by the officer in charge for 
the commencement of the survey of the L u s h a ~  Hills, resulting in alarger outturn 
than would probably have been t h e  case. 

"3. As there were no Great Trigonometrical Survey stations in the Lushai 
Hills, a series of first-class secondary triangles was commenced, starting from 
the Salama Tila-Ramphan Great Trigonometrical Survey stations o f  the 
Eastern Frontier Series, near Silchar, eventually closing on a base of the same 
series near RBngAmdti in  he Chittagong Hill tracts. T h e  total length of this 
secondary series will be about I 70 miles, of  which nearly l o o  were covered by this 
season's triangulation. T h e  sides of  some of  the triangles are of considerable 
length, between 30 and 4 0  miles. This  work was carried out by Mr. Keating, 
and the results are  very satisfactory. 

All the stations of this series were selected beforehand mith the aid of  the 
maps and charts of the  previous surveys of 1871 and 1889. T h e  series closed 
for the season on two stations of the triangulation which was carried out during 
the military expedition of 1871-72, but the old marks Irere not found, having 
most probably been removed by the Lushdis. Major Hodgson, Mr. \Valler- 
Senior, and two sub-surveyors were employed on net aork  triangulation in the  
~rnmediate vicinity of Aijil, the  head-quarters of the Lushai Hills, and completed 
1,300 square miles. This  work gave very satisfactory resi~l ts  when computed. 
Thls  triangulation comprised the whole of sheets Nos. 161 and 162, and half 
of 163. 

1 14. T h e  outturn for the season was a s  follows :- 
Square miles. 

Networktriangulation . . . . . 1,300 
1st class secondary series, including an area of 

700 square miles of country covered by the net- 
worktriangulation . . . . . 1,800 

1 I 5.  By the middle of  March three sub-surveyors had completed the work 
they were told off to  do, and the  opportunity was taken to practise them in 
topographical work on the I-inch scale, in which they had had no previous 
instruction. T h e  work turned out, though carefully executed, cannot be relied 
on to form part of the season's outturn a s  it is based on two points only. 

I 16. T h e  field season was closed in April to avoid the great heat and 
heavy rainfall that  prevails in the district during May, rendering the climate 
unhealthy to work in. 

I 1 7 .  T h e  country in which work was carried on this season was throughout 
densely wooded or covered with long hemp grass and bamboos, except where 
patches had been prepared for cultivation, and every hill-top selected a s  a 
station had to bp,, clear?= 2 ;?st of several days' labour. T h e  LushAis 
cultivate on"the j h u m  system. In he neighbourhood of AijBl, villages were 
numer5us, but  elsewhere the country wij.  yerv sparsely populated, except irl the 
direction of Lungleh to the  south. Lungleh $ 2 ~  formerly i:le head-q:srters of 
t.ke Political Officer of the South Lushai Hills wh~ch  were included within the 
Lower Provinces of Bengal ; a small detachment of military police was located 
there. This part of Lushai has lately been transferred to the administration of 
Assan) ; the North and South Lushai Hills have been amalgamated under one 
Superintendent. T h e  hills, as  may be seen from the old maps, consist of high 
parallel ranges running generally north and south, and divided by very deep 
valleys. T h e  ranges rise to a height of about 5,000 feet, the valleys only 400 
to 500 feet, above sea-level. T h e  Lushai villages are generally perched on the 
tops of hills or on projecting spurs, and in the dry season the  water supply is 
o f t e n  a great distance away.  They are abandoned every 4 or 5 years when a 
wh91e village commun~ty w~ll move to a fresh site, build a new village, and clear 
neTN Ihllms, a s  the inhabitants do not consider that they get enough return from 
their labour by remaining longer in one place. Every village is known by the 
name of its chief for the time-being, though each sitc has a distinguishing name 
of its own. Where, however, villages are fairly numerous, almost every separate 
range and conspicuous hill has its name, so that the appearance on the map of 
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a name, which is really the name of the hill, does not necessarily indicate the 
presence of a village. It is therefore considered useless to show the village 
sites on the maps or enter the names of the chiefs, a s  the information would 
soon be obsolete. 

I 18. Only one metalled road exists a t  present in the Lushai Hills ; it com- 
mences at Silchar, proceeds via Kolosib outpost to AijAl, and thence on to 
Lungleh. This latter portion has just been completed. 

119. Three hundred and fifty coolies for the carriage of the party's bag- 
gage had to be imported, as every available able bodied Lushai was employed 
on road making. Of the former, zoo, chiefly Nepilese, were imported from 
Darjeeling, and the remainder were recruited from the Cachar district. The 
Nepdlese turned out well, but the coolies from Cachar gave a lot of trouble, so 
that it was necessary to get rid of all of them except 60 NdgBs and K6kis who, 
though made to serve against their will, worked well, especially the latter. 
Arrangements have now been made to recruit all.coolies required for the next 
field season from Darjeeling as the Cachar district IS not to be relied on. 

120. Transport difficulties added greatly to the cost of the season's work; 
rations were also expensive.. Rice is the only grain obtainable in the Lushai 
Hills, and in limited quantit~es ; the bulk of the food supplies was obtained from 
the Government contractor for the Police, Public Works Department, etc., and 
then only at  high prices; all measures in connection with the rationing of the  
party were framed in accordance with the advice of the Superintendent, Lushai 
Hills, and the Deputy Commissioner of Cachar, both these officers being fre- 
quently consulted on all points relating to transport, rations, and other matters 
affecting expenditure, 

I 21.  As far as the health of the party mas concerned several of the RAaktsjs 
and coolies suftered from malarial fever owing to the nature of the country they 
were working in ; dysentery and rheumatism of a mild nature were prevalent ; 
thirty-three cases of mild scurvy occurred owing to want of fresh meat and 
vegetables. 

122.  The programme of work for the ensuing field season is as f o l l o ~ s  :- 
( a )  The completion of the first-class secondary series of triangulation 

commenced last field season. This work, starting from the base 
Sitapaliir-Gilasari G. T. S. stations of the Eastern Frontier Series 
in the Chittagong Hill tracts, and extending northwards, I l r i I l  
connect in the interior of the Lushai Hills with Sailam and 
Darlung hill stations on which the series was closed last season. 

( b )  Networlr triangulation will be carried on in sheets Nos. 163, 1 6 ~  
and 165. 

( c )  Detail survey on ]-inch scale of the area triangulated last season. 

123. Lieufenant-Colonel J . R. Hobday, Officiating Deputy Surveyor- 
General, Revenue Branch, inspected the office of this party early in July 
and expressed his satisfaction of the work clone, taking into considen:tion ihe 
new nature of work undertaken by the pzrty for t l ~ e  firs: time, and the difficulties 
met with in the Lushai Hills. It will be noticed that no detali scrvey at  a l l  lr.as 
conlpleted this year; this was unavoidable, a s  from the nature of th.e coul;:ry it 
was impossible to push triangulation on ahead sufficiently i n  this the first 
of the survey to allow of the points being computed out, and the results plotted 
for the detail surveyors. This havinq been foreseen, almost all the sub-surveyors 
were temporarily transferred to other parties, where their services could be use- 
fully employed.* 

The officer in charge reports verv highly of Mr. Iceating's work, and his satislaction of  the cheerlul 
manner in which all the members of the partv erformed tlreir duties under trying conditidns. hlr. Senior is especially mentioned for the zed whicr he displapd i of the nati\,e earUishmmt, Ram sing*, 
Abdul Haq and Syed Razi Hasan are specially mentioned. 
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B A L ~ C H I S T A N .  

No. 15 PARTY. 
I 24. Colonel Sir  T. Holdich, I<.C.I.E., C.B., R.E., was in charge from the 

Pcrsontlel. 1st October ;gg7 till the 
Colonel Sir. T. H .  Holdich, K.C.I.E., C.B., R.E., Superintendent, 17th February g98, ,,,hen 1st grade, in charge up to 17th February 1898. 
Lieutenant-Colonel H. A. Wahab, C.I.E.. R.E., Superintendent, 2nd he  retired from the depart- 

grade, in charge from 7th May 1898. merit On attaining the age  
Lieutenant F. W .  Pirrie. I.S.C., Officinting Deputy Superintendent, Of 55, after which the 

and grade, in charge from 20th April to 6th May 1898. 
Mr. T. E. M. Claudius. Extra Assistant Superintendent, 1st grade, charge of the party 

incharge from 18th February to 19th April 1898. 
,, E. A. Wainrizht, Extra Assistant Superintendent, 4th made. devolved on the  several .. G .  A. Knight, zk :hhp officers a s  marginally 

G. P. Tate, noted. 
Cusuf Sharif, Khan  aha ad;;, sub -~ss i s t a ' i t  superintenden';, 1st ~i~~~~~~~~ Pirrie was grade. 
Hira Sin h, Rai Bahadur, ,, 1st grade. transferred to take over 
Mr. M. 8. Petters, 

H. C. H. Cooper, 
lnd charge of No. l o  Party on 3rd ,, 

l h m e d  Ali Khan, Khan Bahadur, :: ,, 3rd ,, the 20th September 1898, 
5 Surveyors, 23 sub-~urveyors, etc. and Mr. Claudius of No. 7 
Party on the  I s t  September I 898. 

I 25. T h e  party was divided into two detachments, one of which under Mr. 
Claudius was employed round Rdwalpindi, and took the field on the zznd 
December 1897, closing work on t h e  14th April 1898, when it returned to recess 
quarters a t  Quetta. T h e  other detachment under Mr. T a t e  was employed on 
a I-inch survey of the hilly portion of Sind along the  Baldchistdn border. This  
detachment left Quet ta  on t h e  1st November 1897 and remained in the field until 
the 20th April 1898. 

Triangulation was extended lrom the sides of the Indus series which runs 
through Sind. T h e  instrument used was an 8-inch theodolite by Cooke and 
Sons. T h e  cotlntry surveyed extends from the Indus near Sehwin westwards 
t o  the  Sind border, and is for the most part open and cultivated. During the 
recess t h e  computations of  the  season's triangulation were completed. T h e  
computations of t h e  Kuram triangulation of 1894-95 were revised, and consider- 
able progress has been made in the  preparation o f  standard charts of triangula. 
tion and general reports, of which two have been completed and submitted for 
publication. The  drawing of the fair maps has  fallen somewhat into arrears, 
chiefly owing to the  number of draftsmen taken during the recess season of 
1897 for trans-frontier service. 

126. T h e  total outturn of the  party is a s  follows :- 
Square miles. 

T r i a n g u l a t i o n f o r t - i n c h d e t a i l  . .  1,430 
Deta i l  su rvey  o n  #-inch sca l e  . . .  1,857 . . . . . .  1) I# 6 , I  114  
Reconna i s sance  . . . . . . .  8,2a4 

I 27. T h e  16-inch survey Q! t h ~  2s;;;~ cantonment was revised during 
the  recess and brought q t o  date ; the fair drawing is still in hand. 

128. Next-season the different surveys now in progress will be continued 
and a special survey on the  6-inch scale of the coal bearing area near Quetta, 
wylch has been commenced, will employ a small detachment for about 4 months.* 
,' rJ 

The officer in charge reports very favourably of the whole part . Mr. Claudiug deserves special 
ne.tion lor his able superintendence of the party during the absence ol tKe Superintendent on field service ; 
Megsrs. Petten and Cooper ltoth promise to become thoroughly useful assistants. 01 the native cmtablish. 
nent,  Asghar Ali Beg, Khan Bahadur, Ahmed Haaan, and Tulsi Ram descrvc special mention. 
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HIMALAYAS, PUNJAB. 

No. 18 P A R T Y .  

129. Mr. L, J. Poco& remained in charge of the party throughout the Year* 
except for sixteen 

Personnel. days, during which 
~ i ~ ~ t ~ ~ ~ ~ t . ~ ~ l o n e l  R. A .  Wahab, R. E.. Superintendent, 2nd grade* i n  time Lieutenant- 

charge 11om 1st to the 16th November 1897. 
M ~ ,  L, J ,  pocock, E ~ L ~ ~  Asgistant Superintendent, 1st grade, in charge fro C0l0nel R. A. 

Ist to 313' October and lrom 17th November 1897 to 30th September 1898. rn Wahab, R. E.; hlr. c D. Potter, Extra Assistant Super~ntendent, 4th grade. 
,, bV,' Robert, ,, r, 5th ,, held charge. 
,, c;. E. Parker, ,, n 5th ,, from 17th 130. T h e  work 

January 1898. 
,, W. A .  Fielding, 1. ~0 6th to the of the  party, as 

and November 1897. in former years, 
,, J ,  0. r j r e i ~ ,  sub-Assistant Superintendent, and grade, from 19th Otto- comprised the to- 

ber 1897. 
,, W. nl. Gorrnan, B e  ,, 2nd .. pography of British 
,, E. J. Biggie, ,, 2nd ,, tracts on the 4-inch 
,, C .  E. C. French ,. 3rd 7 e  

Suvveyors and Sub-Survtyors. scale ; of the  

shah ~ ~ ~ i ~ ~ d d i ~ ,  Ram Saran, Garjman Rai, Amir Sing and 32 others. Native States On 

the 2-inch scale ,  
and of all demarcated forests, wherever situated, on the 4-inch and 2-inch scales, 

'31. The localities that were under survey were- 
(i) The Kdngra district and Kullu sub-division of that district, on the 4-inch 

scale. 
(ii) The Native States of Mandi, Suket, and Simla Hill States, on the 

2-inch scale. 
(iii) Special surveys of the forests in the Sirmdr State, and in the  Simla 

Hill States, on the 4-inch and 2-inch scales. 
(iv) Triangulation in advance of topography in the Simla Hill States, in 

the districts of Hoshidrpur and Kdngra and in the snowy regions of 
the Kullu sub-division of Kdngra. 

(v) The classification of Corest growth and soils pari passu with the 
topography in British tracts, and special forest surveys. 

(vi) The large scale survey, 48 inches=[ mile, of the town of Ndhan in 
Sirmlir, carried out at  the special request and cost of the Sirmdr State. 

(vii) Some revisionary work along the left bank of the Jumna river where it 
runs through Sirmdr, required on account of change of course of river. 

132. All of the above operations, except the last, were in continuation 
of the ~revious season's work. The system of classification of forest 
g r o ~ t h  and soils was continued in Kullu, Sirmlir and Kingra,  and local officers 
a s  before, were supplied with ferrotyped reproductions of the field work, i n  
advance of the publication of the 4-inch sheets. In keeping with the arrange- 
ments made last year by Captain Robertson, the preparatron of these traces of 
classification was done once. for all in the field, lor reproduction, and so the 
necessity tor redrawing them In recess was avoided. 

133. The party was divided into five sections, the head-quarters being in 
charge of the Executive Officer, and the other four in charge of Messrs. 
C. D. Potter, W. Robert, J. 0. Greiff and W. M. Gorman, the first three 
ing squads of sub-surveyors, and the last named carrying on the triangulation in 
advance. These detachments left recess quarters on various dates between 
the beginning of October and the end of November, returning to recess quar- 
ters during the ~ e r i o d  between the middle of April and beginning of July. 

134. The outturn of the field season's work was as follows :- 
Square miles 

(I() Triangulation in the Simla Hill States and in I<ullu . 663 - 
(6) Detailed survey on the 4-inch scale- 

Kdngra . . . . . . .  . . I I ~  
Kullu . . S g  
SirmQr . . - . . . . . 116 - 

3 '7  
t__ 
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(c) Detailed survey on the a-inch scale - 
Square miles. . . . .  hlandi, Suket, and Sirnla Hill States . 235 Sir~nlirState . . .  24 

259 - 
T h e  surveys of the following forest blocks are included in the areas shown 

above :- 
-- - - 

l 

umber of Area in I blocks. I square miles. 

I n  Sirnilir . . . . . . . . .  48 

. . .  ,, Kullu . . . . . .  

135. 'The usual tests were applied by the Executive Officer and assistants, 
who constantly visited some one or other  of the  squads. During the year 41 
plane-table sections were thus examined, the work proved of good quality in all  
cases. 

136. T h e  triangulation was carried on in the  districts of KAngra and 
Hoshiiirpur, the Native S ta te  of Bilispur, the Simla Hill States, and in the snowy 
regions of Kullu, where stations over 17,000 feet were visited. 

T h e  results prove that  the observations are  good and Mr. Gorman deserves 
credit for his good work in the high altitudes above mentioned. 

- .. 137. T h e  cost rates per square mile o f  the various operations are  a s  
follows :- 

Triangulation . . . .  . 1 1 ' 5  
Average of all detail survey, 4-inch . . .  , 107 '5  
Ditto a-inch . . .  . 5 3 ' 4  

T h e  cost of the triangulation is much below last year's, which was nearly 
830 per square mile. 

T h e  cost rates for the  detail survey are in excess o f  those quoted last 
year, for  which there are the following reasons : ( I )  T h e  Kullu detachment 
lost the services of three of its best and most experienced surveyors, who 
were selected for f ron~ier  and exploration work with the  blalakand and  
Mohmand expeditions and elsewhere ; (2) the very unexpected and contin~lous. 
ly unfavourable weather lor nearly a month during the s p ~ i n g  months in the  
snowy regions ; (3) the area surveyed in Kdngra was of a very difficult nature 
and forest clad ; (4) there was a paucity of old hands in this detachment. 
All lhese causes tended to decrease the area and therefore to raise the  cost 
rates. 

138. T h e  country surveyed in Sirmlir on 4-inch and 2-inch scales being 
rnostly open, admitted of survey by interpolation, and progress was easy, and 
all testing was done by i n  situ fixings. T h e  45-inch survey of the city of Nihan 
was tested by actual measurements of the various buildings shown on the 
plane-tables. a large percentage of each being tested. I t  should be stated that 
durinq the season under reporl a change of scale from 4-inch to 2-inch in 
Sirmlir was decided on. T h e  S t a t e  was addressed on the subject on the 28th 
June 1897, when il was proposed that a final decision should be arrived at 
whether the high and generally bare ground should be surveyed on the 4-inch, a s  
are the other portions of Sirrnlir that are covered with forest. T h e  contribution 
of  the cost of a 4-inch survey by the S ta te  was #40 per square n~ile, and 
it was sugFested that if t he  scale were reduced to a inches the  contribution to. 
wards unsurveyed ground would be R2o and over ground already surveyed 
and published on the 2-inch scale Kgo per square mile. T h e  S ta te  decided 
on accepting the proposals, and accordingly all iuture surveys in Sirmirr will 



TOPOGRAPHICAL SURVEYS.  29 

be  executed on the smaller scale. This  will very considerably quicken the work 
and lessen the  cost. 

I 39: ~h~ large scale survey of Ndhan t o r n  was  continued, but on account  
of the intricate nature of the work could not be completed. It  is intended t o  
have a series of spirit levels carried over the ground SO a s  t o  leave suitable 
bench marks, which will be of much use in case of  any engineering projects 
being undertaken hereafter by the S ta te  Engineer. 

140, In the snowy regions of Kullu proper the  country planeetabled is, 
in general character and In physical aspect, in every respect the  same a s  
described in last Report, being, if possible, more wild in its solemn 
grandeur and bleak beyond description. T h e  great peaks of the  main ridge 
dividing Kullu proper from Spiti attain an average altitude of nearly 19,000 feet 
above sea level, a t  the base of which lie several glaciers, some being many miles 
in length but narrow in width, the two largest dropping down to an elevation 
of  11,500 fret. T h e  forests surveyed are  second class and these extend far up  
the main  streams to an elevation of 12,500 feet above sea level, and consist 
chiefly of stunted trees of bhzij, Ids and rhododendron, and higher up, in isolated 
patches, juniper bushes are found. 

141. T h e  2-inch ~vork in the Native States  of Mandi, Suket,  and the 
Simla Hill States has its limits, on the north, marked by the Naina Devi range, to 
the  south by the low Siwdlik range, broken by the Sutlej river, and the high Jor-  
jorn range immediately above the low ground of the Dkn of  Ndlagarh on the east. 
Thewhole of this, which is on an average only 1,ooo feet above sea level, is of 
an extremely intricate nature, being cut up by numerous small streams and 
ravines, with sheer precipitous banks of a conglomerate formation and about l o o  
feet in height. 

142. 111 Kangra the country surveyed embraced chiefly the  watershed 
between the  Chakki and Chhamach Rhnds together with a small area of the low 
hills to the  south of the latter. This  country, a s  a whole, presented a confused 
undulating mass of hills and water courses, rising in succession a s  they approach 
the bold clearly defined range that bounds KBngra on the north and north-west. 
T h e  lorn hills south of the Chhamach spread out from their flat topped summits 
in spurs of even slopes and are  assiduously cultivated. Owing to the  
remarkable flatness of this mass of hills and their uniform elevation they were 
difficult to survey, necessitating innumerable plane-table fixings in order t o  see 
all the topographical detail. In places also they are thickly wooded, especially 
on the flanks of the spurs, and all these disadvantages combined, rendered the 
progressof the work slo\v. In some parts of the work, however, the  grollnd 
presented a marked difference to that just described. As you approach the moun- 
tain range that lies to the north, and which rises up to 17,000 feet, the  country 
is of greater elevation and the hills begin to assurne larger and bolder features. 
T h e  general aspect is more rugged and rocky and the  shrubbery that clothes 
the  lower hills gives place to  tall pines and trees of kindred g r o r r h .  From 
i ts  structure and formation the country is naturally less cultivated and has a 
smaller number of inhabitants. 

1 4 3  T h e  further instruction in surveyinc during a two years' course of 
Native Soldier students from the  Thwnason Civil Engineering College forms 
one of the duties of this party. One man, Havildar Ude R a m  of the 6th Bengnl 
Light Infantry, completed his course in July and returned to his regiment. The  
p a i k  of the  44th Gurkhas who joined the  party last October iivill remain a year 
longer. In lieu of Ude Ram another man, it isexpected,  will join the party very 
soon. Ude Ram and Madho Ram have both shown aptitude for the work 
and the Havildar gave much satisfaction. 

144. Stea?]r progress has been made with the drawing of the fair maps 
and forwarding of them for publication. During the  year 34 sheets on the 4-inch 
and 7 on the 2-inch scale and one triangulation chart have been sent for  publica- 
tion, a s  also the 6-ir~ch sheets ( 2  ) of the revised survey ~f t he  exten- 
sion survey. .Also 16 forest traces showing the classification of soils nlld forest 
~ r o w t h  have been prepared and sent for ferrotype copies, for supply to  Forest 
Officers. It \ \ r i l l  thus be seen that t h e  mapping has been Ivell advanced, a 
total of 44 sheets 01 different scales having been submitted for  publication, 
besides the exanlinatio~l and passing of 20 proofs, and the same nurllber of  speci. 
mens for colorists, 
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145. In order to  deal more rapidly with the arrears o f  mapping, the officer 
in chargeha arranged, with the  consent of the  Superintendent T r i g ~ n o m e t r i c ~ l  
Surveys, t o  make each field detachment responsible for the fair drawing, during 
t h e  recess, of the  sheets surveyed during the  field season, the arrears, if any, being 
handed over t o  the permanent drawing establishment attached to the party. 
It is thus hoped t o  clear off the arrears during the  next 18 months. T h e  party 
has however always been much hampered in its efforts t o  keep abreast ol the  
mapping, by the constant requisitions for special surveys for various purposes, 
all of which a re  urgently required, and the drawing of which greatly impedes the 
completiofl of the  sheets  of the regular survey. 

146. Considering the disadvantages under which the party worked in having 
so  many of its best men temporarily withdrawn, the  season's work shows a good 
outrurn and does not compare unfavorably with that of previous years. 

147. His  Highness of SirmBr, a s  well a s  all District and Forest Officers were 
most helpful in ensuring the progress of  t h e  work, and the Executive Officer 
acknowledges t h e  same with much pleasure. 

148. T h e  proposed programme for this party for season 1898-99 consists 
of the  continuation of 4-inch topography in Kullu and KAogra ;) topography on 
the 2-inch scale will also be carried on in the Native S ta tes  of Mandi, Suket  
and Sirmlir and the  Simla Hill States. As noted above, all future surveys in 
Sirmlir will be executed on the a-inch scale, including the S t a t e  forests. 

149. T h e  party was inspected by the Surveyor-General in July, and by t h e  
Superintendent Trigonometrical Surveys, in August, and both these officers 
expressed their unqualified approval of the s tate  in which they found t h e  party.* 

FOREST SURVEYS. 

M A D R A S  P R E S I D E N C Y .  

Nos. g AND 19 PARTIES. 
150, Under orders from t h e  Surveyor-General the amalgamation of Nos. 9 

Pevsonnel. and 19  Parties took place on 
Captain H. A. Denholm Fraser. R. E., Deputy Superintend- the September 18971 

ent, 2nd grade, in charge up to 7th A ril 1898. 
Lieutenant A. Mears, 1. S.  C., Assistant guperintendent, the programme for 1897-98 h a s  

2nd prade. been carried out. 
Mr. A.  G. Wyatt, Extra Assistant Superintendent, and 

grade, up to 26th April 1898. 151.  T h e  double party was 
,, C. F. Hamer, PO 3rd employed during the season on  

grade, incharge from 8th April 1898. 
,, H .  Todd, Extra Assistant Superintendent, 3rd grade. the 4-inch survey of forest 
, R. rodd, .) ,, reserves in Salem, South Arcot, 

C.  George, i:k 11 North Coimbatore and Kurnool 
,, W. C. G. Barckley, Sub-Assistant Superintendent, 1st 

grade. districts ; triangulation and  
, J. H. S. Wilson, 2nd grade. traversing was also carried out in 
,, M .  J. Sheehan, 
,, J. O'B. Donaghey ,,I 2nd ,, these districts, and triangulation 

67 Surveyors, Sub-Surveyors, etc. in . . Cuddapah was commenced 
this season. 

152. T h e  triangulation carried out in North Coimbatore district amounted to - 
1 , 7 1 1  iquare  miles, which was executed by Lieutenant Mears, Mr. J. H. S .  Wilson 
and Surveyor Govind Raju Mudaliar. As reported before, the previous year's 
triangulation carried out by Mr. Barckley being defective in many ways, it was 
found necessary to  triangulate the whole of it again and Mr. Wilson was deputed 
to take up the work. 

153. In Kurnool district the triangulation was extended northwards by 
Mr. R.  Todd from the previous season's work ; the area triangulated was 7to 
square miles, which may be lookcd upon a s  satisfactory considering the difficult 
and inaccessible nature of the ground. 

154. T h e  triangulation in Cuddapah district was commenced this season 
in the  extreme north but could not be completed on account of Mr. Barckley 
being incapacitated by illness in March. T h e  outturn of gco square miles is  

I 

Mr. Pocock reports very highly of the service3 ol Messrs. Potter and Robert, m d  adds thjlt 
Me~srs. Parker, GreiR, Gorman, Biggic and French rendered encellant service. I 

01 the subordinatoestabliahment the following are speciallr brought to notie :-Amir Singh, Gaii- 
man Rai, Narain Dutt, Fateh Mahorned, Sheopal Misser, Sanker Singh, Ramraran, Abdul Kibris el/ld 
Khuni Nand. I 
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good and is an improvement on t h e  previous season's work done by this  officer 
in Coimbatore district. 

I 55. T h e  traversing carried out during the season amounts  to  7 r 2 linear 
miles in Salem, South Arcot, North Coimbatore, Kurnool and Cuddapah districts. 
Traverse  lots of  district and t&uk boundaries have been obtained from the 
Madras ~ e v e n u e  Survey and utilized. 

,56. The  area of topography for the year amounts to  1,050 square miles ; 
i t  mould no doubt have been still greater had it not been for t h e  exceedingly 
intricate and difficult nature of the ground, the  u n u s u a l l ~  met weather experi- 
enced a t  the beginning of the season, the  amount of sickness which ~reva i led ,  
especial ly  amongst the native establishment, and, lastly, owing t o  the  large 
number of young hands new to t h e  work. 

157. T h e  country surveyed (except in South Arcot) is everywhere moun- 
tainous and in most parts covered with dense jungle. T h e  average elevation 
of hill tops exceeds 3,000 feet above sea-level, the  highest point, 4,2jO feet, being 
on the KalrPyan Hills of Salem district. On  most of these hills ( except in 
Kurnool) there are  numerous villages with a considerable, though scattered, 
area o f  cultivation. A s  the demarcation of these villages has not yet been 
carried out, the whole area has been surveyed, and the limits of cultivation exist- 
ing a t  the time of survey have been shewn : this procedure was adopted for 
the Shevaroy, Jividi and KalrAyan Hills in previous seasons. T h e  whole of the  
work was examined by the  section oficers concerned by in situ fixings or 
chain measurement as was found most suitable. T h e  accuracy of t h e  work was 
very satisfactory. 

158. There were two deaths from cholera ; a sub-surveyor died in Kurnool 
and a khatdsi  in South Arcot. Several men of the native establishment had t o  
be invalided. 

159. During the recess the  various computations have been brought up t o  
date, the large amount of triangulation entailing heavy work on the computers. 
T h e  fair mapping of 5 3  sheets has also been completed, 1 7  sheets a r e  t o  be held 
back from publication for resurvey of  boundaries wrongly demarcated by t h e  
forest officials, and 6 sheets, the survey of which has not been completed, will 
be  held over till next year. 

160. T h e  actual expense, including cost of instruments for the  survey year 
ending 31 s t  August 1898, is 8 1 ,29,293, or an average of I rg per square mile. 

161. This  high rate is chiefly due to  the  following causes :- 
(a )  T h e  extra expense in ICurnool district where t h e  menial establish. 

ment had to be increasad by 30 per cent. 
( 6 )  Extra travelling allowance by 50 per cent in Kurnool and Coimbatore 

t o  European assistants and native staff. 
(c) T h e  expense incurred in carriage of provisions for most of the squads 

in the districts of Kurnool and Coimbatore. 
( d )  And the expense incurred in keeping up  a computing section i n  

Coimbatore district. 

publication till next year on account o f  faulty demarcation and clearing of 
forest boundaries.* 

The officer in charge reports that Messrs. C. F. Hamer, H. Todd, and C. George have w o r ~ e d  
vith energy and good will, and that Messrs. J. H. S. Wilson, hl .  J. Shechan, and J. 0'6. Donaghey have 
rendered good service. 

The surveyors and sub-surveyors as well as the soldier surveyors. with a few exceptions, a e  ,poke,, of. Writers Tar8 Preunna Roy and Pulin Bihari Roy have also given a~timtaction. 
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BOMBAY PRESIDENCY. 

No. 1 7  PARTY. 
16j. Mr. C. E. Tapsell held temporary charge of this party throughout t h e  

Pcrsoni~cl .  field season and until the 7th 
Captain P. J .  Gordon, I.  S .  C.. Deputy Superintendent, 1st June when Captain Gordon, 

ade in charge from 7th June 1898. I.S.C., on return from furlough, 
Mr. E. i a p u l l ,  Extra Assistant Superintendent, 3rd grade, Was appointed to the charge of 

in charge up to 6th June 1898. 
Mr. S. F. Norman, Extra Assistant Superintendent, 6th grade. the party ; the actual field work 
Mr. C. A .  Norman, 9 6th was therefore executed under - - -  

Sureeyovs ond Sub-Surveyors. Mr. Tapsell's supervision. 
G .  R. Bhopatkar, R. V. Joshi, Govind Gopal and q3 others. 166. T h e  party continued 

the survey of the forest 
reserves in t h e  northern, central and southern circles of the Bombay Presidency 
on various scales, these operations comprising :- 

( I )  112 t h e  Norlhevn Circle.-Preliminary triangutation in Thdna. Detail  
survey on the  8-inch scale of the  teak reserves in T h i n a  
(Mihim tdlukal. 

(2) In 'the Cent ra l  c i rc le . -~dvance  triangulation in Ndsik. Detail 
survey on the 8-inch scale of forest reserves in Ndsik (Igatpuri 
tciluka). Detail survey on the  16-inch scale of bdbul reserves in 
Ahrnednagar (Rihur i  and Kopargaon t d h h a s )  and Ndsik (Niphid 
and Yeola tdluias) .  

(3) I n  the Southern Czycle.-Advance triangulation in Koliba. Advance 
traversing in north Kbnara (Sirsi and SiddApur tdlukas). Detail  
survey on the 8-inch scale of forest reserves in Koldba (Roha 
tciluka) and on the 4-inch scale in North Kdnara (Sirsi thluka). 

167. T h e  field season lasted from t h e  beginning of December to  the end of 
May. 

168. T h e  following table shows the total cost rates and area surveyed for  
t h e  last three years :- 

(a) Linear miles. 

I 69. T h e  outturn of triangulation and  traversing ~ e e d  not be cornpar ed a s  
no attempt has been made to triangulate or traverse a larger area than is actually 
required a s  a basis for the topography of the  ensuing season. As regacds the 
outturn of topography, in order to obtain a just comparison in a party where 
surveys on several scales are being done a t  the same time, it is necessary to 
form a scale of relative values for the  different d e s c r ~ ~ t i o n s  of survey. This 
cannot be done with any great degree of accuracy but it may be assumed in the 
districts where the party is working a t  present that a square mile of 8-inch or 

DESCRIPTION OP 
WORK. 

Triangulat ion . 
T r a v e r s i n g  . . 
?'opography, .+-inch 

8 ,, 
16 ,, 

16-inch survey  is equal-to three ofP4-inch. 
Applying this scale to  the arzas of topography for the last thre - years the  

following results are obtained :- Square miles. i 

- 
A R E A  S U R V E Y E D  I N  S Q U A R E  hIILES. 

m 

COST-RATES P E R  S Q U A R E  MILE. 

189;-96. 
I 

R 
5'4 

25'5(a)  
6 6 ' 8  

1 2 2 . 4  
130.0 

1897.98. 

7 18  
164(n) 
4 4 4  
2 0 4  
2 9  - - .  

18gj-96. 

5 0 5  
1 6 5 ( n )  

1 0 8  
15  

1896-97. 

1,376 
1 8 8 ( a )  
5 2 2  
1 6 8  

3 3  

1896.97. 

R 
7 '4 

14'3,fl)  
7 7 6  

1 3 5 . 7  
156-1  

1897-98. 

a 
7'9 

16'7(a) 
60 .2  

173'9  
154'5 
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170. Although the cost rates of triangulation appear much the same as for 
last season they are in reality considerably less. Area as a test of triangulation 
1s misleading, especially where the areas triangulated are scattered, a s  is the  
case in this party. The number of stations of observation forms a much better 
standard for comparing cost rates. The cost for each station of observation for 
the last three years is :- 

R 
. . . . . . . .  For 1895-96 , 27.6 

1895-97 . . . . . . . .  . 50.8 .. . . . . . . . . .  ,. 1897.98 22.4 

The decrease in the cost is chiefly due to the triangulation having been 
entirely executed by native agency. 

1 7 1 .  The cost rates of +inch surveys also show a decrease, while those 
of 16-lnch surveys are practically the same as for last year. 

The cost rates of 8-inch surveys unfortunately show a considerable increase. 
This is attributable partly to the more difficult nature of the country under 
survey in Ndsik and Koliba, but principally to the death of several trained and 
experienced surveyors from plague since last field season. The places of these 
men had to be filled by apprentices, who were unable to produce nearly such a 
large area of topography, and it must be borne in mind that it IS on area princi- 
pally that cost rates depend. 

172. The total cost of the party is R6,230 less than for 1896-97, as mill  - - - . .  

be seen in the table below - 
1 

DESCRIPTION OF WORK. I I I 

This decrease is chiefly due to a saving in the cost of supervision, Mr. Tapsell 
having officiated in charge of the party for eight months, in addition to his 
other duties. 

173. The work was thoroughly examined and tested while in progress. 
174. During the recess the fair mapping and computations of the season's 

work have been completed, Iag sheets on the various scales having been 
for the press. All arrears of mapping have been taken up and it is 

hoped that by the end of next field season they will be out of hand. All maps 
submitted to the Bombay Government Photozincographic Office have been 
published. 

175. The health of the party on the whole was good with the exception 
the usual cases of fever in the Kdnara detachment. Three surveyors have died 
of plague since the submission of last report, but these casualties all occurrp" 
before the party took the field. 

176. The programme for the ensuing field season is as follows :- 
Triangulation in Nisik and Thina. 
Traversing in North Kdnara. 

4-inch surveys in North Icfinara. 
8-inch ,, in I<ol;iba, N h i k  and Thdna. 

16-inch ,, in Ahmednagar and Sholfipur. 

C 

. . . . .  Triangulation 

. . . . . .  Traversing 

Topography,q-inch . : 
# I  8 , ,  a 

11 16 , , .  

R 

1 77,368 

I 
J 

R 

82,337 

R 

76,107 
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177. T h e  recess office was inspected towards the end of the recess by the 
Surveyor-General.* 

178. T h i s  party was 

L~eutenant A. H .  B. Hume. R.  E.. 
in charge. 

Mr. W.A.  Wilson, Extra Assistant .. C. W .  Wilson .. 
,, A .  George ,, , 
,, A. Ewing 
,, H. A.  Charrier, Sub. :, 

55 Surveyors, Sub-Surveyors, etc. 

LOWER BURMA. 

No. 2 0  PARTY. 
under the  charge of Lieutenant 

Personnel. 
Officiating Deputy Superintendent, 2nd grade 

Superintendent, 1st grade,retired 4th June 1898. 
8 ,  5 t h , ,  

A. H. B. Hume, 
R.E., throughout 
the  year. I t s  
programme ior 
the  season com- 
prised :- 

( I )  Traverse survey in advance of the Eas t  Yoma forest reserve, 
Thayetmyo division, and of  the  Shwelaung, Kodugwe and Salu 
reserves and unreserved forest lands neighbowing on the  Pegu 
division. 

(a) Detail  survey on the  4-inch scale o f  forest reserves of the  Pegu 
division and of the  Shwegyin division and on the  2-inch scale of 
unreserved forests on the Yenwe river adjoining the latter. 

179. T h e  party left recess quarters a t  Bangalore about the middle of 
November and commenced field work in the first week of December. 

T h e  return to recess quarters was made in the first week in June 1893. 
Owing to t h e  unhealthiness of the forests in the  early part of the  season, and 
t h e  early breaking of the  monsoon in May or April it is hard to get  much 
more than five months' work in the  field which greatly tends to  increase the 
cost  rate. 

180. T h e  outturn for t h e  season is a s  follows :-- 
Square miles. 

Traversing . . • . . . . 773 
Topography, 4-inch . . . .  . 406 

Ditto, 2-inch . . . . 118 

181. N o  triangulation in advance was carried on a s  it was already com- 
pleted for this district and was sufficient for 2 or 3 seasons' topography. 

182. T h e  traverse work was conducted by Mr. W. A. Wilson in the field, 
and on his retirement by Mr. C. W. Wilson; a good outturn was completed 
showing a total number of linear miles equal to  last year's with the same number 
o f  men employed and covering a considerably larger area. T h e  work was 
checked by I 24 sun azimuths, giving good results. 

r 83.  he detail  work washivided into two sections, one under Mr. George 
in the  Shwegyin division, and the second under Mr. Ewing in the Pegu division. 
O n  account of the  large increase to t h e  party in transfers from other parties and 
apprentices much training work was required. Mr. George being new to the 
work of the  party wasgiven men of some experience and only two of the appren- 
tices. Mr. Ewing had among his section 8 sub-surveyors from other parties, Mr. 
Davies and 6 apprentices all requiring training. This  training of sub-surveyors 
will now cease a s  the Dehra Training School gets  into full swing. Mr. Charrier 
was employed on 4-inch work, and on Mr. George leaving on account of illness 
he  took charge of that  detail section. T h e  assistants tested the plane-tables 
by partdl  lines, and the  Officer in charge visited the camps and men a t  their 
work and tested some of the boards. 

T h e  classification of forests and soils was continued. 
184. The outturn of both +inch and 2-inch work is a little larger than last 

year. 

The Assistants in charge o l  camps performed their duties salislactorily, and Surveyors C. R .  Bho- 
patkar, Govind Gopil, Hari Ibmchandra, Mashud Khan, aqd L. B. Lele may be rnent~oncd a s  having 
done g w d  work. 
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T h e  cost rate of  combined survey, a s  seen from t h e  f o l l ~ ~ i n g . t a b l e ,  shows 
a small reduction from last year, notwithstanding the  amount  of training of in- 
experienced hands :- 

~ B A R .  

1891-ga 

1892-93 

1893-94 

1894-95 

-- 
COST RATs P E R  S Q U A R E  M I L E .  

Combined survey. 

361'1 

331'4 

330'1 

:::': 237.8 

169.8 251'6 

1 92' 7 249'0 , ![: 1895-96 

1896-97 

1897-98 

277'6 

185. T h e  cost rate for traverse work shows a very large reduction, but the  
cast  of a square mile is not a fair comparison. T h e  linear miles traversed a r e  
the  same a s  last year, but the blocks being for %-inch survey a much larger area 
is covered. Certain economies in the supervision which, it is thought, can 
be made, should keep down and reduce this item in the future. 

T h e  cost rate for  detail survey shows a higher figure ; this was unavoidable 
this year, partly on account of the sudden increase and changes in the  party ; t h e  
good effects of the  increase should be partly felt next season and quite t h e  season 
after,  ~vhen the new men will produce a full outturn. T h e  early commencement 
of the  rains reduced the  last month's outturn by an anticipated area of about  
30 square miles, but for this and the excessive amount of sickness this cost ra te  
would have been the same a s  last year, notwithstanding the loss due to  training 
the new hands. 

186. T h e  country was a s  difficult and a s  thickly covered with dense jungle, 
a s  described in previous reports. T h e  rainfall for April and May was more  tha.1 
double the normal amount and commenced as  early a s  t h e  r 2th April. 

I 87. T h e  health of the  party was worse than usual, allowing for the  large 
increase in numbers, probably due partly to the  Pegu forests which have a bad 
name for fevers, and partly to  t h e  early rains ; also a large number being new 
to the  country might account for some increase in sickness. One  assistant was 
sick most of the field season and then left on special leave. Two sub-surveyors 
were discharged a s  physically unfit and four others were invalided, one of whom 
died a t  Rangoon ; the head t ~ n d a l  and I 2 kl~alo'sts and one interpreter died of  
diseases, 3 were killed by the fall of a tree in a storm, 2 were carried off by tigers, 
and one died of  snake-bite. T h e  tiger scare caused some delay in the work 
and disorganization among the post runners. Most of t h e  surveyors were pro. 
vided with guns and am~nunition, which gave them some confidence. 

188. No supplies, excrpt  small quantities of rice, being obtairlhble near the 
main part of the work, food depbts were established and  the supply and 
distribution of provisions successfully done by the party. 

I 89. During the recess all the computations and +inch mapping were brought 
up to date. Twelve 4-inch sheets were submitted for publication, and q more, 
there being a small gap  in the survey, will be submitted during next field season, 
Eight 2-inch sheets for reduction t o  I-inch have been drawn, excepting some 
work which will be obtained from No. 7 P a r t y ;  also 16 charts  were submitted lor 
publication and 12 General Report Volumes- 

190. T h e  programme lor next season comprises. :- 
( 1 )  T h e  triangulation and traversing of reserved forests, as may be 

pointed out by the Conservator, 'Tenasserim Circle. 
(a) T h e  detail survey on the +inch scale of the  remainder of the s o u t h  

Zalllayi, Kadat, Zahakawliya and Mayan reserves and  Smab 
F a 

surveyq-incb 
scale. 

175'3 

160'1 

159'3 

ii 
56.3 

~ ~ i ~ ~ g ~ l ~ t i ~ n .  

35'2 

33'2 

36.9 

Traversing 

I 50.6 

138-1 

133'9 



PART 11. 

detached reserves in Pegu and Shwegyin divisions and the East 
Yoma reserve in Thayetmyo. On the I-inch scale all remain- 
ing areas unsurveyed on +inch scale in sheets 276 and 277. 
This will complete the survey of all the forest reserves of this 
district. 

191. The party was inspected in the field by the late General Woodthorpel 
R.E., Officiating Deputy S~irveyor-General, in March 1898, and in recess 
quarters by Lieutenant-Colonel Hobday, I.S.C., Oficiating Deputy Surveyor. 
General, in August 1898, and by General Strahan, K. E., Surveyor-General, on 
30th September I 8g8.* 

OPERATIONS OF T H E  FOREST SURVEY BRANCH. 
192. The  administrative control of this Branch was under the Inspector- 

General of Forests and the direct supervision of the survey operations remained, 
throughout the year, in the hands of Mr. W. H. Reynolds, Superintendent 
Forest Surveys. 

193. Survey operations were carried on in seven districts of the Central 
Provinces; in the Chamba State, Punjab ; in two districts in Upper Burma and 
in the Tenasserim Circle of Lower Burma. In addition to the above the re- 
alignment and survey of the Nepil-Kheri boundary was taken in hand, and the 
survey of the realigned forest boundaries in the districts of Gonda, Bahraich and 
Kheri in Oudh was also taken up. 

194. The field establishment comprised ten separate detachments, each of 
which worked under European or qualified native supervision. The total outturn 
of field work for the year is as follows :- . . . . . . . .  Triangulation 2,617 square miles. 

Traversing . . .  399 linear miles. 

i Topographical I-inch scale, 
Detail Survey Forests 

* ( I d  
,, ,, 1,499 . 1~935 square miles. 

'0° I ,1 1, 236 
Spirit levelling . 672 linear miles. 

195. The detail survey on the I-inch scale was done for topographical pur- 
poses only. 

196. The cost rates per square mile, by provinces, of the detail surveys are 
as follows :- 

I D E T A I L  S U R V E Y .  

PROVINCI.  
4-inch scale. ]-inch x a l e .  I I 

k 8 

. . . . . . . . . .  e r a  r i n s  ~l1.1 / ... 

. . . . . . . .  Burma . .  ( 90.7 1 ... 
-- .- --.- 

- 
197. For all forest areas surveyed.on the 4-inch scale the usual records 

of forest-growth and classification of sods were prepared. 
i98. The topographical work.was tested by running 5 I 7 miles of #artdl ar 

surveys through it, and the instrumental contours, wh~ch were run at  fixed 
vertical intervals in the Central Provinces and Chamba surveys, also afforded a 
further check on the detail survey. 

r ~h~ Officer in charge reports that Mr. W. A. Wilson conducted the traverse work in the field very 
wtisfa-.torily. Mr. E w i n ~ ,  alwayg hard-working, carried out all field and recess duties with energy and 
a t l l l l  Charrier and Uavies returned uscful work bolh in the field and recess. 

&i ,he Amjad Ali, Sharfuddin, Kyav Nvem. Surjan Singh, Alla Ditta, Zahur 
H ~ ~ ~ ~ ,  lIllap H u s i n ,  Upendra Nath Mukcrj~ and Mahomed Abdul Karim are deserving 01 special men. 
tbn, 



CENTRAL PROVINCES. 

199. In the Central Provinces five separate detachments o f  t h e  Forest 

Personnel. 
Survey Branch were employed on  

M ~ .  T, S. ~ ~ d ~ ~ ,  Extra Assistant Superintendent, 
'perat ions i n  the  distr icts  of 

6th grade. (i) BilPspur and  Rhipur, (ii) Chhind- 
., J. Marten, ,, wrira, (iii) Ndgpur and Wardha, (iv) 

6th grade. 
,, j. H. ~ i ~ h ~ l ,  Sub-Assistant Superintendent, 1st Seoni, and (v) Saugor' The Opera- 

grade. tions were in continuation of t h e  pre- 
,, C. Litchfield. ,, 2nd vious year. 1 5 t h  the  exception of  

~ a b "  6:",'iing, Forest Surveyor. the Bildspur party, the  several survey 
77 Native Surveyors. detachments took the  field about t h e  
middle of November and returned to recess quarters a t  various dates  between t h e  
4th and 25th June. T h e  Biliispur detachment, owing to the unhealthiness of 
the district, was unable to  commence field work before the middle o f  January, 
and was obliged to close field operations on the 12th May. 

200. T h e  following statement exhibits the areas surveyed and the expendi- 
ture and cost rate per square mile on each branch of the work:- 
- - - 

FOREST DIVISION.  

S a u g o r  . . 
Chhindwdra . 
Bildspur . 
N i g p u r ,  W a r d h a .  

RQipur - 
S e o n i  . . 

TOTAL 

20 1 .  Of the total area topographically surveyed in detail, 902 square miles 
were executed on the 4-inch scale and 236 square miles on the 16-inch scale. 
T h e  larger scale survey was done, a s  explained in last year's report, for the  pur- 
pose of  securing a large scale and indisputable boundary record of the Govern- 
ment forest reserves. T h e  outturn of the previous season was 1.002 square 
miles on the  4-inch scale and 206 square miles on the 16-inch scale. T h e  outturn 
of  4-inch work is somewhat less than the outturn of the previous year, is 
due chiefly to  the abnormally short field season of the Bil'ispur detachment. 

ao2. Triangulation was extended in the Saugor and ChhindwAra districts. 
In the former district the triangulation was done by Mr. T. S. Marten, and 
Mr. J. H. Nichol carried on similar work in the ChhindwAra district. T h e  only 
traversing that  it was found necessary t o  run were short lengths for  the purpose 
o f  connecting the existjng traverse stations with trigonometricat points, and this 
was only done where the existing traversing passed within easy distance of the 
trigonometrical stations. Twenty-seven tri,oonometrical points were connected 
with the traversing. For  the purpose of affording a sufficient and a m p l e  basis 
for adding instrumental contours to the topographical work, it was found  
necessary to  run spirit levels through the forest blocks in the districts of Seoni, 
Nhgpur and Wardha. A total length o f  672 miles of levels was run i n  the 
reserved forests of these districts. 

203. The topographical work was tested by running 343  miles of 
or check surveys through it and no serious errors were discovered, and the 

- - -  -- 

TRIANGULATION.  LOVELLINO. 
T O P O G R A P H Y ,  C H I R P L T  O N  

4-INCH SCALE, I N C L U D I R O  
PORBST GROWTH A N D  

S O I L  RECORD. 

Cost rate 
per square 

5 0 3  

... ... 76.7 

... ... 25'6 

... 

... 

1,233 

... 

... 

... 

) 672 6.7 4 ... ... 
J 
-- 

1 
I 

1,138 ... 

255 46.t 
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instrumental contours, which were run a t  a s o  feet vertical intervals, afforded a 
further check on the detail survey. 

204. A large amount of work h a s  been completed in t h e  way of mapping ; 
out of a total of 254 sheets  76 on t h e  4-inch scale have been published, 95 are 
in the press, and 8 3  are  well advanced towards completion. 

205. T h e  average cost rate of the  detail topographical surveys was 841'3 
against 8 4 3 . 3  in the previous year. 

206. Mr. W- H. Reynolds, Superintendent of Forest Surveys, visited t h e  
survey detachments in turn and inspected the  field work that  was in progress;  
he  was in t h e  Central Provinces from the  5 th  to  the ~ 1 s t  March. 

Chamba . 

PUN JAB,  

207. T h e  survey in t h e  Chamba S ta te  of the Government leased forests on 
Personnel. the  4-inch scale and the remainder on the 

Mr. J. Marten, Extra Assistant Superintend* I -inch scale for topographical purposes was 
ent, 6th grade. in continuation of the previous year's opera- ,, B. R. Hughes, Offg. ,. s 
6th grade. tions. Field work was c a r r ~ e d  on during 

8 Native Surveyors. t h e  summer months, from May to September, 
and owing t o  the  t racts  under survey during the year being for the most part 
situated a t  high elevations and sparsely populated, it was only possible t o  
arrange for the  ~rov is ion ing  of a limited number of men and hence fewer survey- 
ors than usual were employed on the  I-inch work. 

208. Triangulation was extended over the  greater part of the  Pangi range 
which is a n  exceedingly elevated t ract  o f  country averaging from about 7,000 
t o  20,000 feet  above sea  level and dralned by the Chandra  BhPga river. T h e  
season's triangulation was done by Mr. Hughes  asslsted by a native surveyor. 

209. Topographical operations on the I-inch scale were carried on a t  the  
head waters of t h e  main tributaries of t h e  Ravi in t h e  Barmaur, Chamba and 
Tisa ranges, and  a t  higher elevations than usual ; the  4-inch surveys were also 
confined to the  forests in those ranges. 

210. T h e  following statement gives the areas completed during the  year a s  
well a s  the  cost rates per square mile for each branch of the work :- 

T h e  total expenditure incurred in the  Punjab was R 1 2 , ~ 5 8 ,  of which Rr 1,550 
were on account of the  survey cperations in the Chamba State, whilst 8708 were 
expended on map drawing and the  publication of maps of the Bashahr State. 

211 .  Mr. W. H. Reynolds, Superintendent of Forest Surveys, personally 
directed and supervised the Chamba survey, and Mr. J. Marten was with the 
Chamba party from June to September examining and testing the details of the 
topographical survey. 

BURMA. 
212. T h e  surveys in Burma were in continuation of the  previous year's 

Personnel. operations. T h e  field establishment was 
Mr. B. R. HU hes, Offg. Extra Assistant divided into three detachments and the 

~ u ~ e r i n t e n f e n t ,  6th grade 
Babu Bhup Sing, 

forests surveyed were those in the  divisions 
,. Udey Ram, of- 
,, Dali Sing, 

and 46 otRer N a t ~ v e  Surveyors. 
i.-Salween-Ataran in Lower Burma. 

- - - -  - 

STATB. 

-- - 
DETAIL S-JRVBY. 

--  

T R I A N G U L L T I O N .  
' 

]-inch. 

Area in 
square 
rn~les. 

Area in 
square 
miles. -- 

Cost rate. 

4-inch. 

Cost rate. 
Area in 
square 
rn~les. 

Cost rate. 
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T h e  survey establishment left Dehra on t h e  13th November and field work 
was commenced on variolls dates between the  6 t h  and 17th December ; the  
surveyors returned to recess quarters in June. 

a 1 3  All three detachments  were employed on traversing as well'as detail  
survey on the +inch scale, and in the Ruby Mines division triangulation was 
extended a s  a basis for the fo l lowi~~g season's topographical work. In addition 
to  the triangulation for the following year's work, a second connection with the 
M a n d a ~ a y  Merid~onal Series was effected a s  a check on t h e  triangulation of t h e  
previous season. T h e  triangulation was done by Mr. Hughes  assisted by a 
native surveyor. 

214. T h e  following statement exhibits the  areas  completed, the  cost  of 
each branch of the  work, a s  well a s  the average cost-rates of each class of 
survey :- 

I COST O F  

FOREST DIVISION. Total 4" detail survey expenditure. 

Ruby Mines . . . . 13.932 1 a,276 I 8,076 1 24.284 

Total expenditure . . 13,932 / 7,592 ( 4 ~ 1 6 ~ ~  8 6411.52 

Total areas sq, mile . .I 804 / 2 1 470 / ,., 

Average c o t  per q I . 1 17.3 1 36.0 1 90.7 1 ... 
, -- - - -- - 

Linear miles. 

215, T h e  average cost of the  4-inch work last year was R I O ~ * I ,  whilst in 
1895-96 it was Bgz  per square mile. 

216. For the purpose of testing t h e  accuracy of the 4-inch detail survey 
174 miles of pavthl or check surveys were run through the topographical work. 

217. T h e  field work of the Salween-Ataran detachment  was considerably 
disturbed throughout t h e  season owing t o  the presence of Siamese dacoits in the  
neighbourhood of the tracts under survey ; one elephant was stolen, and several 
unsuccess f~ l  attempts were made to carry off a second. Although t h e  Civil 
authorities have used their best endeavours, the  stolen elephant (which was 
traced into Siamese territory) has not yet been recovered. 

218. T h e  fair mapping is progressing; out o f  a total of 79 sheets, qg have 
been published, 8 are in press, and the  remaining 22 are  in progress. 

219. Mr. W. H. Reynolds, Superintendent of Forest Surveys, was in Burma 
from the 8th February t o  the 1st March inspecting and directing t h e  Forest 
Survey Operations in that  province. 

220. T h e  Government of India in letter No - (Revenue and Agricultural 
Department), dated the 26th April 1897, having ordered the realignment and 
survey of the Nepil-Kheri boundary, this work was taken in hand in January and 
completed by the 7th of May. T h e  realignment comprised the  substitution 
of a line of pillars.mutually visible one from the other in place of the  hIoh5n 
river boundary which was constantly changing and was the  source of numerous 
frontier boundary disputes. T h e  demarcation nshich comprised a length 
of 64 miles of boundary defined by 81 boundary marks, was done bv 
Mr. W. H. Reynolds, Superintendent of Forest Surveys, who was accompanied 
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along the whole length of the boundary by a NepPlese representative. The  re- 
aligned NepP1-Kheri boundary will not be shown on any of t h e  forest maps until 
the  new boundary has been finally approved of by Government. 

221.  In connection with this demarcation of the  Nepll  boundary, 184 miles 
o f  traversing was run a t  a cost-rate of 8 6 ' 7  per mile, and 75 square miles of detail, 
survey was done on the  4-inch scale a t  a cost-rate of 839.3 per square mile. 

212. In the Districts of Gonda, Bahraich and Kheri a few surveyors were 
employed in surveying the  monoliths or new boundary marks that have recently 
been erected along forest boundaries ; a total length of 263 miles was surveyed 
and t h e  details added t o  the existing 4-inch maps a t  a n  average cost of 85.3 
per mile. 

223. Further details regarding the work carried on by the Forest Survey 
Branch and index m a p s  illustrating the same, will be found in the report on the 
operations of the branch published under the direction of t h e  Superintendent of 
Forest Surveys.* 

CADASTRAL SURVEYS. 

MYINGYAN, MIR'BU, KATHA A N D  LOWER CHINDWIN D I S T R I C T S ,  
UPPER B U R M A .  

N o .  3 PARTY. 
224. Mr. E. J. Jackson took charge of this party from Mr. E. G. Little on 

the 3rd  November. 
Personnel. 225. T h e  pra- 

Mr.  E. J. lackson, Superintendent, 1st grade, in charge from the3nd November gramme for t h e  
1897. season was carried 

Mr.  E. G. Little, Extra Assistant Superintendent. 1st grade. 
,, J. Connor. 

out  in continuation 
3rd ,, 

,, G. C. S\\,inep, P, 5th ,, of the previous 
,, M. Gastaud, 6th ,, sea~on's  operations, 
,, W. J. Baker. sub-~ssis;ant superin;'endent, 1st ,, 
,, W. Newland, 2nd ,. It comprised the  

Babu H. I<. Roy, 3rd ,. following :- 
Mr. E. G. Hard~nge, ,, 3rd ., 
78 Sub-Surveyors and others. (u) T h e  cadas- 
8 Inspectors. tral survey 

55 Field Surveyors(1ndians). 
25 ,, ,, (Burmans). Of g 2 7  

square miles 
in the  Myingyan district. 

(6) T h e  cadastral survey of 94 square miles of scattered work in t h e  
Minbu district. 

(c) T h e  cadastral survey of 20 square miles of scattered work in the 
Katha district. 

(d) T h e  cadas t ra l  survey of  425 square miles in t h e  Lower Chindwin 
district. 

(e) T h e  traverse survey of 23 square miles in the Minbu district to  
admit of the cadastral survey of scattered patches of cultivation 
being completed this season. 

( f )  T h e  traverse survey of 764 square miles in t h e  Lower Chindwin 
district, a s  advance work for cadastral survey. 

(g) T h e  traverse survey of 4 square miles in the Myingyan district. 
( h )  T h e  traverse survey of 25 square miles of the Maymyo station, 
(i) T h e  triangulation of 2,345 square miles in the vicinity of Prome in 

Lower Burma. 
G) T h e  extension of the triangulation from the Myingyan to the Lower 

Chindwin district. 
( k )  T h e  resetting up of 400 square miles of traverse work in the 

Yarnhthin and Melktila districts surveyed by local agency in 
season I 892.93. 

Mr.  Reynolds reports that Mr .  N ichol has worked:most efFciently both in the field andrecesb and i3 
a aromisinrr assistant ; M e w \ .  1'. and 1. Marten, 8. R. Hughes, and C. Litcllficld arc also mentioned - ~ 

hAing woFked well and given satislaction. 
.I'tle following members of the sllhordinate establishment are worthy or special mention : Babus Dhmp 

Singh, Odey Singh, Ualip Singh and Udey Ram, a3 good surveyors; and Uabus Badri Outt and Bimda 
Charan Shornc, as having done good work in tlic computing office. 
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CADASTRAL SURVEYS.  4 '  

226.  T h e  detachments left Mandalay on the  9 th  November and assem- 
bled a t  Myingyan and hIBnywa on the loth and I I th dem,  respectively. 'The 

a m i w  and their squads had all arrived from India by the 1st December, and work 
was commenced soon afterwards. T h e  establishment returned t o  lllandalay 
on the 7th and 15th July. 

227. The  origin of the Myingyan and Minbu districts is in Latitude 
21' N., and Longitude 95' E. a ~ l d  the Lower Chindwin district Latitude 22' 

N., and Longitude 95" E. T h e  angular work was checlted by 77 observed 
azimuths. Two chains were used throughout, one of l o o  feet in length and 
the other 66 feet. T h e  traverse work was all that could be desired. 

228. T h e  cadastral survey of the district mas carried on in continuation o f  
the previous season's work in 142 circles, containing 888 kwilzs situated in the 
t o ~ v n s h i p ~  of Natogyi, l 'aungtha and Myingym.  T h e  area surveyed was 
927 square miles, and the 1 ,241 sheets mapped on  he ];-inch scale were checked 
by 2,805 linear miles of chain measurements of which 219 mere done by 
European assistants, 1421 by Inspectors and I 165 by independentpnrtrillers after 
the sheets had been received in office. T h e  average size of the  field is 1.09 

acres. In this dist,rict there remains r 19 square mdes for cadastral survey, also 
the scattered hills, which will be undertaken by No. l o  Party. 

229. T h e  scattered work in this district a t  the  foot of t h e  Arakan Yomas  
was carried on in continuation of  the previous work and consisted of  t h e  tra- 
verse survey of 41 villages, also t h e  cadastral survey of 163  villages along 
the  valleys of Ngaph, lcyabin, Salin, and  SidBktaya townships. T h e  detail 
survey was mapped on 208 sheets on the  16-inch scale, and comprised a n  
area of gq square miles. T h e  sheets were checked by 225  linear miles of 
chain measurements, of which 3 0  miles mere measured by an assistant, 96 by 
inspectors and 99 by independent partn'llers. Owing to the unhealthiness of t h e  
country the men suffered much from fever, two died, and a t  one lime it was feared 
that  a portion of the work would have  to stand over for the ensuing season, 
a s  many of the men absconded; however, the district has  been completed i n  
accordance with the wishes of the  local authorities. 

230..This season 20 square miles of  cadastral work was completed in t h e  
Ganan circle; it contained 35 villages, which were mapped on 25 sheets on the  
16-inch scale. T h e  average size of  the field was 0'77 acre. An assistant 
partdlled 22. miles, inspectors 19 miles, and the independent par fd l lc r  87 miles. 

DISTRICT LOWER C H I N U W I N .  

231. T h e  traverse operations in this district were carried on in continuation 
of the ~ r e v i o u s  season's work, and comprised a n  area of 764 square miles. 
This  area contained 6 5  circles, 393 kvrns with 2 2  pardahs ,  814 sub-traverse 
lines, which were checked by 42 azimuthal observations. 

232. The area cadastrally surveyed in t h e  Lower Chindmin district corn- 
prised 425 square miles, containing 49  circles and 337 kwi71s within the townships 
of Budalin, Mbnywa and Kani. T h e  detail survey was checked by 517 linear 
miles of independent pnr t~ i l ,  446 miles inspectors' pnr.tci/, and 5 1  linear miles 
by European assistants ; in all 1,014 linear miles were pnrfn'lled on 545 Sheets. 
T h e  average size of the  fields is 1-50 acres. 

233. There remain 390 villages embracing an area of 764 square miles 
traversed during the current season a s  advance work for cadastral survey ; 
in addition to this area there remain 375 square miles for traverse and detail 
survey to complete the  Lower Cl~indwin district; in all 1 ,139  square mlIes. 

C 
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T h e  outturn of cadastral work for t h e  season i s  shown in the following 
table :- 

Katha (Ganan) . . . .  + 1 35 1 16,556 1 two 

DISTRICTS. 

Myingyan . . . . . . .  
Minbu . , . .  . . . .  

Lower Chindwin . , . . . . 1 337 1 161~811 I 4250 

CADASTRAL SURVEY. 
16 I N C H E S  = I MILS. 

Number Number Area in 
square 

i s .  1 s .  1 mile.  

888 1 y j g i 5 j  1 926'5 

163 641906 I 94.0 

-- p- 

234. T h e  following t races were supplied to  Calcutta and the Settlement 
Department :- 

-- 

DISTRICTS. 

Myingyan . . . . . .  
Katha . . 
Upper Chindwin 

Minbu . . . .  
Shwebo . 
Sagaing . , . 
YarnEthin . . . . . .  
Lower Chindwin 

Magwe . . 
T O T A L  . 

> 

235. Besides the current work 27 azimuths were observed a t  selected 
trijunctions extending over an area of 400 square miles in the Yamhthin 
and  Meiktila districts which had been surveyed by Local Agency in season 
1892.93 ; these observations were made to admit of the revision of t h e  traverse 
computations which had been bazed on the magnetic needle, and were conse. 
quently unfit for incorporation with our 16-inch maps, a s  was necessary for the  
completion of t h e  2-inch standard maps. 

236, T h e  Settlement Department divided one kwin a s  surveyed in previous 
season into 4 in t h e  Magwe district, also 7 kwins into 14 kwins in the Katha 
district, and cut  up  3 4  circles in the Shwebo district into 240 Rwins, so tha t  
fresh traces and area statements, with altered field numbers had to be prepared 
in duplicate, one for the  Settlement Officer and the other for publication. 

I n  the Sagaing district the Settlement Department revised 7 0  kwin 
boundaries sur {eyed during season I 891 .g2 and 1893 ; here again therefore the 
16-inch scale sheets had to be corrected and fresh traces prepared for public- 
&n, T h e  lrea statements also had to be revised. 

Kwini .  

198 

. . .  

749 

70 

. . .  
4 

0 

Xwinr. 

888 

183 

508 

163 

349 

70 

58 

337 

... 

2,556 
- - - - - 

helds .  

... 
z,zz,g47 

..* 

... 
270,003 

451556 

... 

... 
8,472 

Traces. 

... 
319 

... 

... 
784 

70 

... 

... 
7 

Fields. 1 Traces. 

546,978 

539,257 

58,112 

383,863 

64,405 

260,348 

45,556 

13,099 

161,811 

... 

11526,451 
- - 

I 

908 

175 

489 

163 

429 

70 

84 

337 

... 

21656 
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T o T ~ L  . 440 1 975 j 171347 / 
241. In the above districts 10,400 zinc cylinders in addition t o  6,947 purd 

chased in season 1896-97, making a total of 17,347 zinc cylinders were embedded 
on theodolite stations a s  permanent traverse marks over a scattered area of 
8 1 6  square miles. T h e  cost of the  cylinders purchased this season was 
R 1,560, their carriage R1,623, and embedding them 8986 ,  in all 8 4 , 1 6  , 

242. 'To facilitate the preservation of t h e  professional survey m a r 8 ,  ,-inch 
scale plots of the kwins surveyed were prepared in duplicate, one copy being 
retained by the  thugyi and one by the Deputy Commissioner. 

243. As a rule, the demarcation of  the circle boundaries mas good. T h e  
village or kwin boundaries were also demarcated in most places;  where a natural 
feature, such a s  a stream or a road, did not form the boundary, or where t h e  
boundary posts had been destroyed or omitted, the  boundary a s  indicated by 
the  thugyi was surveyed. 

244. No previous surveys of the  districts had been made, so  rough demar-  
cation maps were furnished by t h e  Settlement Department, but these were but 
little more than guides to  the names and number of kwins. 

245. The  country traversed was similar to  that of the previous season in 
the Lower Chindwin, Myingyan and Minbu districts. 

246. On the whole the health of the establishment mas fairly good, but  two 
khaldsis died in the Minbu district. 

247. T h e  Deputy Surveyor-General inspected the cadastral and tra\.erse 
camps in the field in the Lower Ch~ndwin district on the 28th  and q t h  March, 

G a 

237. T h e  Burma Government having asked for a sutvey of t h e  station of 
Maymyo on a scale of 16 inches = I mile extending to a distance of 24 miles all 
round from the Sub-divisional Officer's court, :he work was started on t h e  28th 
April and by the  end of August 25 square miles of traverse work with 36 sub-  
traversp lines were surveyed and connected with Phanlan and Taungbyo trigono- 
metrical stations. During the recess months an nniilz started the detail survey, 
but owing to the rains and sickness amongst the men t h e  work was stopped for 
a time. The  detail survey, however, will be taken up  by No. 7 Party, and the 
contouring by No. lo Party during the ensuing season. 

238. According to the orders of Government conveyed in NO. 2663-122-9, 
dated 12th November 1897, to  the Revenue Secretary t o  the Government of 
Burma, this party was to be converted in 1898 into a topographical party to  
complete the details in Lower Burma, and the area remaining for cadastral survey 
in Upper Burma mas to be handed over t o  No. 7 Party. In preparation therefore 
for this change an area of 2,345 square miles was triangulated in the  vicinity of 
Prome. T h e  area was confined between Latitudes 18" 15' and 19" 15', and 
Longitudes 94" 30' and 95' 30') within which 55 stations were observed at,  and 
4 3  secondary stations and 127 tertiary points fixed. 

239. T h e  triangulation was continued from t h e  work done during season 
1896-97 in the Myingyan district, based on the  Great Trigonometrical bases 
Mozataung-Taungnyo and Taungnyo-Taungpila, and carried along the  Chindivin 
river to test the co-ordinates brought down from Shwebo district, s o  that  all the  
calculations have now been based on the same data. 

240. T h e  outturn of traverse work for the  season is shown in the  follawing 
table :- 

DISTRICTS. 

Myingyan . . , . . , 

Minbu . . . . , .  
Lower Chindwin . . . . 
Maymyo station , , , . . 

Number 
of 

villages. 

6 

4' 

393 

,,. 

Number of 
sub- 

traverses. 

115 

10 

814 

36 

Number of 
traverse 
stations, 

819 

763 

15,186 

579 

Area 
in square 

miles. 

4 

f 3 

764 

25 
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H e  also inspected the Iiead-quarters oflice camp and a cadastral camp at 
hlyingyan on the  1st and 2nd April. 

T h e  assistants \\rere constantly inspecting the field squads and partrillrng the 
16-inch scale sheets. T h e  Executive ORirer inspected the camps, inspectors 
and  nirrirts, compared partdls with the  16.inch scale sheets, and satisfied himself 
that  the  work was being properly looked af ter .*  

BENGAL. 

No. 4 PARTY. 
248. T h e  programme of surveys in t h e  Province of Bengal for 1897-98 

Persorincl. consisted of- 
Captain R. T. Crichton. I. S. C., Deputy Superin- 

tendent, 1st grade,  in charge. 
(a) In  SAran- Square miles. 

hdr. H. Do\eman, Extra Assistant Superintendent. Traverse survey , 3.+ 
1st grade. Cadastral survey . 536 

,, H. T. Hanby, Extra Assistant Superinten- 
dent, 2nd grade,  attached from 1st R1:~y 1398. 

Topographical survey 26 

,, A. W. Smart,  Extra Assistant Superintendent, (6) In Darbhanga- 
5th grade. 

,, C. S .  l<raal, I, Traverse survey . 613 
6th grade.  Cadastral survey . 7 10 

,, E. P. Berkeley, ,, 
6th rade. ( c )  In Noikhali- 

,, C. 8. Lee, Sub-Assistant Superintendent, 1st Cadastral survey . 9.45 
grade,  to 1st July 18yS. 

,, T. \Y. Babonau (Junior), SLb-Assistant Su. In addition to the  above orders mere 
perintendent, 1st grade,  from 9th December received to relay the boundary 1897. 

,, C.  S. Gasper, Sub-Assistant Superintendent, touching on  districts Bhigalpur and 
I s t  grade. 

,, P. L. Causley, ,, Purnea,  and also t h e  boundary of the 
2nd grade, from 2 ~ r d  Novcmber 1897. Kachnar  lnnhal in district Sh6habad. 

Babu Nilmoni Chattcrjec, Sub-Assistant Supcrin- 249. T h e  general principle of em- 
tcndent, 2nd grade. 

75 Supervisors and Inspectors. ploying one native establishment for all 
12 Sutvcyors and Sub-Surveyors. processes of survey and record writing 
l o  Computers 
20 Estimators, Draftsmen, Writers, etc. 

until the attestation s tage is arrived a t  
322 Amins (local). has been fully maintained again this 
322 ,, (imported). year. T h e  survey officer, besides being 
responsible for the accuracy of the survey, aids in t h e  checking of the record- 
writing in the field, under instructions from t h e  Settlement Department, a n d  
during recess supervises the  completion of records and cornpilation of statistics, 
also under instructions from the Settlement Department. 

250. T h e  orders regarding the lopographical survey of certain dia'ra villages 
have been adhered to. The  didra line, or line demarcating permanent from 
temporary cultivation in alluvial tracts, was duly laid down after the dia'ra 
t racts  had been traversed, and then the orders of the Settlement Department 
were taken as  to  which villages should be cadastrally surveyed, the remainder 
being taken up topographically on the 16-inch scale. 

251. A difficulty arose with regard to  the district boundary between SBran 
and Ballia which, by Government Notification, is declared to be the deep stream 
of the  river Gogra. In consequence .of the  constant changes in this river, 
villages which are borne on the  collectorate roll of one district are now on the 
other  side of the  river, and therefore within the boundary of the adjoining 
district. T h e  difficulty was eventually solved by the Settlement Officer deciding 
that  the district boundary need not be the village boundary ; the survey was 
therefore invariably extended to the farther bank of the  river, and all villages 
which indisputably belonged to S i ran ,  but lying on the Ballia side of the river, 
were also surveyed. On the Gandak river the difficulties were further com- 
plicated by the fact that the river which forms the district boundary had completely 
altered i ts  course since the survey of Muzaffarpur in 1893-94, consequently there 

Mr. Jackson reports highly of Messrs. 12ittle and Connor as  h a v i n ~  managed their camps rvilh great 
credit. Mrssrs. (;aslaud. Bakcr. Newland and I la rd ingc  are also mentioned as having perldrnled thew 
duties satisfaclorily. 

Of the native crtablihllmenf the names of Bhngvbutty Charan Chuckerh~~t ty ,  Kedar Nath. A t ~ ~ l u l  
Shakoor, tlhola Nath I'ackrasy. Mohnmed Nisaraly, Uechai Klian, Ta~nmmulnly,  I'ardt.ajou, Ralatulla, 
Sbdqat Rasuol, Shadilall, Ciaya Perehad, and l'na Aung have been brought to special nolice. 
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was one boundary for the  district a s  surveyed in 1893-94, and another  in accord-  
ance with the  present position of the river. This  dithculty has been overcome 
by deciding that the district boundary is to  be shown on our prestnt maps a s  
surveyed now, and that  the boundary of 1893-94 is to be show11 in red, with a 
note on the maps that the old boundary does not affect areas. This  prccedure, 
i t  is believed, is the best that could be adopted under the circumstances ; but 
Captain Crichton, the Superintendent of Settlement Surveys, considers that  t h e  
proper way to deal with inter-district dia'ra tracts is to notify a line of villages 
of the adjoining district, well beyond the likely limits of river action, ant1 to  
survey these in connection with the dirira villages of the district actually under 
survey. 

252. As a rule, the demarcation of village boundaries was very fairly done 
and generally followed the revenue survey rnalczn boundaries, except in the dia'ra 
tracts, where in waste lands the inhabitants often do rlot know their own bound- 
aries. All village irijunction points are  marked by s tones;  all the  intermediate 
traverse stations, whether actually on the boundary or a t  a slight distance there- 
from, are  marked by clay cylinders. In dirira t racts  and on disputed lands, only 
bamboo or wooden pegs are  used to mark theodolite stations. 

253. T h e  very intricate and difficult nature of the  village sites in Bihar 
necessitated their survey on the large scale of 64 i n c h e s = ~  mlle. In many in- 
stances there is no room on the margin of the 1 6 - ~ n c h  sheets for these large scale 
plans, and hence they have to be plotted on extra sheets :  no less than 1,254 
extra sheets were required for these plans of village sites. S p e c ~ a l  precautions 
were taken t o  ensure the correctness o f  these surveys, a s  an error of only two or 
three links is cisible on such a large scale. 

254. No free labour has been supplied in any of the districts in Bengal in 
which survey operations were in progress. Each anzi~z is allowed one chainman 
on fixed pay, but he is provided with three coolies in addition when actually 
employed on surveying; these coolies received I ;  annas each per diem in 
Bihar. 

235: T h e  greatest difficulty mas experienced both in Sdran and Darbhanga, 
in induclng the people to  attend on the a)ni~zs during survey, but  they were 
eager enough to come when the record of  rights \\!as being written. This is 
a great improvement in the attitude of the people during the first two years of 
the Bihar Survey, mhen they were most apathetic a t  all stages. 

256. The following civilians went through a course of survey and settlement 
work, .uzz., Messrs., Marr, Emslie, Coutts, Maxwell, Icilby, in the S i r a n  district, 
and Messrs. Adie, Ramsay, Vernede, and Heycock in Darbhanga. Mr. Jeffries 
attended the traverse class only for a few days, when he was recalled by order of  
the Commissioner. 

SURVEY O F  T H E  SARAN DISTRICT.  

257. Traverse Survey.-The detachment employed on traversing in North 
Bihar was under the charge of Mr. H. Dowman, and consisted of I 2 surveyors 
and lo computers. Field work commenced in S i r a n  on the 25th October and 
was practically completed by the  end of  November, a few small details 
only remaining to be completed. T h e  nhole area traversed is contained in seven 
river circuits, each of which was sub-divided into sub-circuits containing from 
seven to eight villages each ; within the sub-circuits were run, mhen necessary, 
sub-traverses at  an average distance of  30 chains apart .  T h e  total number of  
linear miles of new chaining amounts to  295 miles. Two chains of unequal 
lengths were as  usual made use of on the river and sub-circuits ; orders were issued 
to the surveyors to test these chains daily against two standard chains which 
were supplied t o  each man, these standards again being sent in alternaleIy, once 
a week, to  the hrad.quarters camp to be tested against the  steel standard bars. 
One chain only was used on the village circuits. T h e  angular work was checked 
by astronomical azimuths. 

258. The  area traversed, although supposed to be entirely dia'ra, \\,as found 
to comprise a considerable amount of high land. In these high portions the 
usual stones and cylinders \irere used for marking theodolite stations, but in the 
alcirn portions only pegs were utilised. T h e  prel~minary demarcatioll out 
by the inhabitants was found to be satisfactory. No opposition was esp2rienced 
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by the traverse surveyors and willing assistance was a s  a rule afforded. T h e  
health of the establishment was excellent. 

259. Cadastral  Survey and  wri t ing of Recovds.-This section was under 
the  superintendence of Mr. A. W. Smart  assisted by Messrs. E. F. Berkeley, 
P. L. Causley, H. H. Taylor and C. S .  Gasper (up to the end of November 
only). T h e  native establishment consisted of  294 antins, 294 ~ ~ o h ~ ~ r ~ r ~  with 
33  inspectors, and the usual staff of draftsmen, estimators, etc. T h e  section left 
~ t s  recess quarters a t  Digha on the 28th October and commenced field work on 
the 2nd November. Field work was colnpleted on the 14th April with the  
exception of portions of 40 villages which were under water, t o  finish which a 
small establishment kept the field until the beginning of June. 

260. T h e  programme in this district, whlch was drawn up by thdnas, con- 
sisted of the co~npletion of thrirras GopAlganj, Mashrak, MAnjhi, Darauli and 
Basantpur and of an area of about 80 square miles in Chapra. T h e  whole was 
completed, notwithstanding the unexpectedly large number of fields and intricate 
tenures. 

261. ? h e  area surveyed is mapped on 996 sheets on t h e  usual scale of 
16 inches= I mile, whilst in addition there were no less than 614  sheets on the  
64-inch scale of village sites. T h e  average size of the field is only 0.30 of an 
acre, the  smallest yet reached in Bihar, though there is every reason to suppose 
that  next year's work will show a still smaller size, T h e  detail survey was 
checked by 1,484 linear miles run by European officers and independently, 
and  I ,564 linear mlles by inspectors, which gives an incidence of 5.49 miles of test 
survey t o  each square mile of detail. T h e  total number of entries in the records 
which were checked by Europeans amounted to 0,866 and by inspectors 317,834, 
which give a n  average of 27.5 per cent on the total number of plots. These 
figures a re  exclusive of the  checking done by the Assistant Settlement Officers 
and Ra'nungos. T h e  cost rate for detail survey was 885 .89  and for the writing 
of records R 104.29 per square mile. 

262. T h e  health of the establishment during the  field season was excellent, 
but  immediately after returning to recess quarters, there were nine cases of 
cholera, of which two proved fatal. 

263, To~ographr 'cal  Survey.-The areas forming the  d idra  tracts along t h e  
banks o f  the  Gandpk and Gogra rivers were surveyed topographically on t h e  
r6-inch scale. T h e  survey is mapped on 4 6  sheets. T h e  village sites were 
surveyed in blocks in their true positions on the plans. All topographical items 
of importance and suitable for reduction for the standard maps were accurately 
surveyed. T h e  work has  been checked by 4 4  linear miles of chaining run by 
Europeans independently and by 31 linear miles by inspectors. T h e  cost rate 
is 826 .36  per square mile. 

264. The areas of work completed are  given in the following table :- 

2 6 5 .  Traverse Swvey.-The field work in this district commenced about 
the beginning of December when the traverse operations in S i ran  had been com- 
pleted, and was completed by the 20th April, when the traverse section retired 
to  its recess quarters a t  Mussooree ; office was opened on the 3rd May. The  area 
completed is comprised in three main cir.cuits, containing 4 0  sub-circuits ; each 
sub-circuit contained on a n  average 2 2  v~llages and covered an areaof 15 square 
miles. Within the village circults there were 1,056 sub-traverses, a t  an average 

- 

District. 

TOPOGRAPHICAL SURVBT 
1 6  I N C H E S =  1  M I L E .  

Area In square miles. 

C A D A S T R A L  S U R V R Y ,  1 6  I N C H E S =  
1  M I L E  AND R E C O R D  Q R I T I N G .  

27.1 includes ~ f t  

sauare miles I n  
siran . 

Number 
of 

stations. 

Area in 
square 
miles. 

P 

Number 
c f 

v~llages. 

Area in 
square 
rnlles. 

Number 
of 

fields. 

555.3 1,180,81~ I ,  36.7 I 877 
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Darbhanga . 1 14,855 1 597'7 1 

distance apart of 30 chains. T h e  aggregate number of  linear miles of new 
chaining amounts to 2,617. T h e  same arrangements for ensuring accurate  

chaining, were rnade here a s  in Sbran. Of the  14,855 new theodolite stations, 
1,s38 trlJunctions have been marked by stones, 12,612 stations on the  village 
and sub-traverse circuits by clay cylindersl and the  remaining 705 stations, which 
s e r e  on disputed lines, by pegs.. Astronomical azimuths Here taken a t  1 2 7  

on the main and sub-c~rcults.  Four stations of the North P l r a s n i t h  
Meridional series have been connected with. T h e  demarcation was found to be 
satisfactory, and there was no difficulty in dealing with the  inhabitants, who 
a s  a rule, freely accorded all necessary assistance. T h e  health of the  estab- 

lishment was excellent. 
266. Cadastral  Survey a n d  w ~ i t r n p  of Records.-The cadastral section was 

untler Mr. C. S. Kraal assisted by Messrs. C. G. Lee, T. W. Babonau and Babu 
Nilmoni Chatterji. T h e  native establishment consisted of 39 inspectors, 350 
omins, 350 nzoharrirs with the usual staff of draftsmen and estimators. T h e  
section left for the field on the 28th October, and returned on the completion 
of its programme on the 26th April. T h e  programme, which was by thdnas,  
comprised the tha'nas of Roserha and CVarisnagar, and an area of about 187 
square miles in t h b t a  Darbhanga. 

267. T h e  area surveyedis mapped on 1,298 sheets on  the 16-inch scale, and on 
640 additional sheets of village sites on the 64-inch scale. T h e  average size of t h e  
field is 0.42 of an acre. T h e  detail survey was checked by I ,259 linear miles 
o f  chaining run by survey officers and independently, and by I ,918 miles by in- 
spectors, giving an incidence of 4.34 linearmiles of test survey to each square mile 
of detail. T h e  total number of entries in the records checked by survey ofticers 
was lo,rog, and by inspectors 276,103, giving an average of a 6  per cent on the 
total number of plots. T h e  demarcation by the inhabitants was fairly good and 
the boundaries agree well with t h e  old revenue survey mauzos. T h e  general 
health of the establishment during both the field and recess seasons was fairly 
good. T h e  attitude of  the villagers towards the  survey operations was exactly the 
same as  in Shran, i.e., indifference during the survey stage, and great keenness when 
the records were being written. T h e  cost rate of detail survey is R74.86, and 
for writing records £378.32 per square mile. 

T h e  areas completed are  given in the following table :- 

S U R V E Y  OF THE MUZAFFARPUR DISTRICT, 

DISTRICT. 

268. Trnvcrse Survey.-During the survey of t8a'na hlashrak, in Siran,  it was 
ascertained that an adjoining tract o f  about 5 square miles had been omitted 
from the district of Muzaffarpur in 1893-94. This  omission was due to a change 
in the course of the  river Gandak, which had cut into the Muzaffarpur district, 
thus temporarily placing this area in the S i r a n  district. T h e  amount of traversing 
executed, including the  necessary overlap to form a proper connection with the 
old work, has been included in the statement of areas completed in the  SBran 
district. 

~ 6 ~ .  Cadnstrat Survey a l ~ d  writivtg of Rccurtfs -Of the above area it was 
decided to cadastrally survey only about I square miles ; the survey is contained 
in 5 sheets on the 16-inch scale. T h e  average size of the fields is 3.72 
acres. It was subjected to the ustiat amount of testing. 

270. 70pugr17pl1i~al S~wvcy.-The balance of nearly q scluare miles mas 
surveyed topographically; it was completed and tested on exactly the same lines 
3s  the topographical work in the SSran district. 

TRAVERSE SURVEY.  
- 

I 

CADASTRAL S U R V E Y ,  16 I N C H E S  =I ~ \ I I L B ,  A N D  
RECORD-WRITING. 

Number of 
stations. 

Number of 
villages. 

Area in square 
m~les .  

Number of 
fields. 

Area in 
square miles. 



SURVEY O F  THE NOAI(HALI DISTRICT. 

27 I .  Cndastval S ~ r v e y  and wr.itingof Records.-The survey in this district 
comprised the  clzni,s Magdhora and Magdhora Mudafat Amanat A li, both ot the 
east of Sandip Island ; the area amounted to approximately only l o  square miles. 
T h e  traversing and the  topographical survey of the neighbouring portions had 
been completed in 1896-97, but this small area had to be omitted owing to the 
exceptional difficulties alluded to in last year's report. T h e  area to  be surveyed 
being small, and there being no detachment working in Eastern Bengal, it was 
decided that  no assistant should be deputed, but that Captain Crichton should 
himself control the  establishment directly through the Settlement Oficer. The  
area surveyed was 10.28 square miles, comprised on g sheets on the 16-inch scale. 
T h e  accllracy of the survey was checked by 5 3  linear miles of  test survey, whilst 
22  per cent of the entries in the field records were checked. Difficulties in 
obtaining provisions and good drinking water were experienced, but these are 
unavoidable in such situations. 

272. In addition t o  the  above moreimportant works several smaller ones were 
completed, such a s  t h e  coinpletion of  he traverse computations acd of the  records 
and statistics of eight villages of the Majnamutha estate  in Midnapore district 
t h e  finishing up of the traverse records of the Tiltiri Wards  Estate, in Gays, the 
survey of which was co~npleted by NO. 2 Party in 1894-95 ; the  final examination 
of the  traverse records of the Narhan Ward's Estates in district Monghyr ; and the 
survey on the  64-inch scale of the to\vn of Samastipur in Darbhanga, the  raQal i  
lands of which had been surveyed in 1895-97 ; the relaying of the boundary marks 
of  the Kachnar ~ l ~ a h a l  lying within the Government estate of BdnsltAti in district 
ShAhabad, ~vhich,  however \Ifas not successful owing t o  the  surveyor having 
understood his instructions; and the survey of  3'3 square miles of rnallza Gobind- 
pur Tera  Rasia in the Hdjipur dra'va tracts in d ~ s t r i c t  Muzaffar~ur .  

T H E  R E L A Y I N G  O F  MARI<S ON THE NEPAL FRONTIER TOUCHING ON 
DISTRICTS BHAGALPUR A N D  PUHNEA. 

273. Acting under instructions from the Government of Bengal, the Superin. 
tendent of Settlement Surveys deputed Mr. E. F. Berltelcy to relay the  boundary 
marks in the places where they had been snrept away during the inundation. 
By  tne middle of November the river Kosi had fallen sufficiently to  allow the 
work to be commenced, but it was not until the 3rd December that a Nepdlese 
official, the Lieutenant of  Rangli, arrived ; then Mr. Berkeley, accompanied by 
the Drputy Xagistrate of Araria and the Lieutenant of Rangli, marched along the 
boundary erecting new posts where required. T h e  ditch which had originally 
been dug along the boundary was SO much out o f  repair a s  to be i n  parts not 
traceable ; Captain Crichton accordingly suggested to  the  Commissioner that, 
a s  the boundary is marked out by pillars, except where it follows natural featllres 
such a s  streams, also a s  no reference is made to it on the old map, the ditch 
should be ignored ; this was agreed to. On the 14th December the work along 
the Bhdgalpur and Nepil boundary was completed and the Lirutenant of Rangli 
took his departure. Aqain considerable delay was caused by the nomattendance of 
a n  from the NepPl side, and a s  Mr. Berkeley was urgently wanted for his 
proper work in Bihar, he was recalled and Mr. C. S. Gasper took his place. 
After much delay the  same procedure was carried out  along the boundary border- 
ing on the Purnea district. Owing t o  dilatoriness on the part of the Nepil 
Darb i r  in replying to suggestions made to them with reference to the position of 
certain it was impossible to complete the whole line belore the commence- 
ment of the rains. In order to save the  expense of sending a survey officer almost 
every season to relay this line of boundary nrbenever it, or portions of  i t ,  are 
washed away by the Kosi river, the Superintendent, Settlement Surveys, sug- 
gested to the Commissioner that  points be permanently fixed by erecting 
reference on the high banks on each side, SO that the intersection of lines 
drawn between these refrrence pillars should indicate the site of the three points 
a t  which the boundary takrs  a new direction. T h e  Commissioner approved of 
this, but the Ntpi lese official objectetl to the  erection of any pillar on the 
Ncllilese territory without reference to thc Darbrir. 
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Programme for season 1898-99. 

274. T h e  follo\\~ing statement sho~vs  the areas remaining to complete the 
survey of North Bihar :- 
- . -- -- 

DISTRICT. 

- 
Sq. m. Sq. m. Sq. rn. . . .  Sdran . . , . '43 535 

D a r b h a n g a  . . . . 
TOTAL . 

5ZL 

664 

1 , g o o  . -. 

2 1 4 3 . 5  *I 
- - - ~ 

-- 
T h e  existing orders of Government of India, vide No. T6, dated 3rd June  

1896, are that  this survey is to be completed by the  30th September 1 9 0 0 ;  it 
has therefore.been arranged to compiete the whole of the traverse and di ira  survey 
and 1,215 square miles of cadastral survey this next seasol), leaving the  balance 
of 1 ,220  square rniles for season 1899-1900. T h e  Bengal Government has  also 
issued orders for sever&) other survey operations to  be  undertaken ; the  whole 
programme is exhibited in the following table :-* 

DISTRICT. 

- 

Sdran . . . .  
D a r b h a n g a  . . .  
B a c k e r g u n g e  . - . 
C h a m p i r a n .  . . .  
B ~ r d w a n  . . .  
B h i g a l p u r  . . .  
D a r b h a n g a  C i ty  . 
R o s e r h a  . . .  
Nepdl  Bounda ry  . . .  
Shdhabad  (Kachnar Mahal) . 

TOTAL . 
~ 

TOUNGOO D I S T R I C T ,  L O W E R  BURM.1. 

No. 7 PARTY. 
275. U p  till 15th December 1897 Mr. W. C. Price held temporary charge 

PevsorrneL. o f  this party, whrn 
wr. B. G. Gilbert-Cooper, Deputy Superintendent. 1st grade, in charge Mr. B. G. Gilbert-Cooper 

from 16th December 1 E97 up to I I th September I Sg9. 
,, T. E. M .  Claudius, Extra ~ s s i s t a n t  Superintendent, 1st grade, in 

returned from privilege 
charge from aznd September I 898. leave and resumed charge. 

,, W. C. Price. Extra Assistant Superintendent. zltd grade, in O n  the 12th September 
charge up to 15th December 18~7, and again from 12th to 
a ~ s t  September 1898. 1 893 Mr. Gilbert-Cooper 

,, G. W. Jarbo, Extra Assistant Superintendent, 4th grade. was transferred to the  
1. S. Swiney, 5,:; D B  

,, M. Gaslaud. ,, up 10 14th charge of Nos. 2 and s 
November 1897. Parties a r d  Mr. Price \y\.as 

,, T. W. Babonau, Sub-Assistant Superintendent 1st grade, up to again placed in temporary 8th December 1897. 
Babu Amar Singh. 2nd grade, u p  to charge until relieved by 

315t hlay 1098. 
,, Abinash Chondcr Bose. ,, 2nd grade. 

Mr. T. E. M. CIau(~ius 
p 2  Sub-Surveyors, elc., and 165 teGporary Field s ~ ~ ~ ~ ) . ~ ~ ~ ,  On the aznd September 

inspectors, etc. 1 898. 

captain Crichton reports that hlessrs. H. Doa.mnn.A IV. Smart and C.S. 1iraal i n  of traverse and cadastral sectiolrs llave managed their camps tery w(ll ; hlr. 11. 1'. [~:,nbv,, \ ,ha lent from Nos, a 
and 8 Parties for the recess season, has rendered vnluablt service and that the ~ ~ ~ i ~ t ~ ~ t ~ .  blcssrs, b, F ,  
Berkeley, T. W.  Uabon:iu (b.), C . G .  Lee, C. S. Gasper, Nilmonl Chatterji and p. L have given satisfaction. In the temporary establishlllent hlrssrs. H. H. 'Taylor, A. E. LeFranc,  all^ W ,  babollilu are  
well spoken 01. 
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so PART I t .  

276. T h e  party was divided into three sections a s  follows : section No. I 

(cadastral) under Mr. J .  S. S ~ v i ~ ~ e y ,  operated in the  Sh\vegyin and Icyaukkyi 
tomnships of the  Toungoo district, commencing field work on 16th Decemher 
1897 and closing on 3 1 s t  May 1898. Section No. a (:adastral) under Al  r. 
Price, commenced f i ~ l d  work on 16th December 1897, in the Zeyawadi township 
of district Toungoo ,  and closed on gist May 1898. Section No. 3 (traverse) 
under Mr. Jarbo, began work on 2nd November 1897, and closed on 28th May 
1898, operating in the  Shwegyin, BBnmadi, Zeyawadi, Tantabin, Myoma, and 
T h a g a y a  townships of the  Toungoo district. 

277. T h e  programme of the field season consisted of :- 
(a) T h e  completion of the  traversing in the Toungoo district. 
( b )  Detail Survey, Toungoo district, 800  square miles on 16-inch scale in 

circles Icyaungbya, SethlPdaung, Kyaukkyi, Kyaukhmaw, M6n, 
BBnmadi, T a n t a b ~ n ,  MinbBn, Zeyawadi, Tetpyauk and Kaungyan. 

278. T h e  demarcation was well done this year and there mere no corn- 
plaints of delay to  the  work in consequence of the demarcation not being ready. 
T h e  Settlement Officer complained of the large size of some of t h e  kwins in the 
Yegyi and Tantabin circles, nlhich had to be sub-divided, and the  Demarcation 
Officer received instructions t o  be careful to make them smaller in future. 

279. T h e  Iollomin,a statement shov~s  the season's outturn, exclusive of the 
survey of the Sadar  BizPr, Rangoon :- 
- 

I 

LOCALITI IS. 

-- - - 

Area in 
square 

Ruins. 

Toungoo . . . 

-- 

280. Of the total area traversed embracing 424  kwins, 674 square miles 
co~lsis t  of forest and fuel reserves fzlling within the  area to be cadastrally sur- 
veyed, the traverse data  of which \\.ill be made over to  No. 2 0  Party, which will 
take up the details topo,oraphically in d l ~ e  course;  thus leaving 8254 square miles 
of advarice traverse ready for cadastral detail survey. T h e  t h e o d o l ~ t ~  was set 
u p  a t  19,574 stations, and 2,734 linear miles o f  douhle chaining was done. This 
workwas checked by 1 3 5  astronomical observations for azimuth. Orving to their 
great  portability clay cylinders were used throughout for marking the stations. 

281. T h e  detail operations on the 16-inch scale in the  Toungoo district 
were checked by 9,005 linear miles of chain measurements, of which 822 Were 
done, partly independently alter the  sheets had been received in office and 

by Eurcpean assistants. T h e  proportion of cultivation to jungle is a s  
1 t o  2, and the average size of the field is 0.44 of an acre, calculated on the 
cul~ivated area only. 

282. In addition to the above new survey 60 villages of district Pegu \+rere 
revised owing to representations o f  the Settlement Oficer that large extensions 
of cultivation and alterations in field limits had taken place, particularly in the 
areas more recently brought under cultivation, in some instances necessitating 
a n  resurvey of a village. 

283. T h e  total expend~ture for the year, inclusive of Rangoon Town Survey 
charges, was 8 1 ~ 8 3 , 3 5 2 ,  including a charge of 4 per cent for instruments. T h e  
cost rate of the traverse operations in district Toungoo a a s  857-10.1 per 

mile, and the cost rate o f  detail 16-inch survey in the same district, was 
R 142- 15-0 per square mile. T h e  cost rate of revision, or rather extension 
survey in district Pegu,  was 8249-5-1 1 per square mile, being nearly double that 
of o r i g i n a l  detail survey, on account of the very scattered nature of the work. 

28,4. T h e  country under traverse and cadastral survey was very unhealthy 
a n d  retarded  he work considerably. 

424 893 770 376 

-. 

423,365 
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285.  T h e  season's detail 16-inch work in district Toungoo is mapped on 
r,ooS sheets. T h e  whole of the  sheets  will be completed and re;tdy for publica- 
tion by the end of the recess season. T h e  tracings and area s tatements  of the 
376 villages cadastrally surveyed in district Toungoo a re  nearing complelibn, 
and will be ready for despatch to  the Settlement Officer by the commencement 
of  the field season. 

286. T h e  2-inch mapping of standard sheets  NOS. 372 S.W., N.E., S.E.,  
373 S . W . , N . E ,  S . E . , 3 2 6 S . E . , 3 2 5  N.W., N.E., 324N.W. ,  S.LV., N . E ,  S .E. ,  
3 2 3  N.W., S \Y,, and 374 N.E., S.E., has been completed. T h e  hill drawing 
remaining over from last ye.ir was completed this season by Mr. M. Gastaud,  
who mas attached to the party for the work. T h e  following are  remaining to 
complete, vis . ,  323N.E. ,  S.E.,322 N.W., S.W., N.E., S .E , ,32r  N.W., S.W., S.E, 

287. Dysentery and fever \Irere very prevalent amongst the  khnln'sis working 
in \he  Toungoo district, nearly one-fifth of the menial establishment being incap-  
acitated for work during the field season from these causes, 16 men died from 
fever and dysentery, 4 from cholera and I from small-pox ; 14 men absconded,  
and 2 0  men had to be sent home, being too ill to continue a t  work. T h e  health 
of the assistants was good throughout. 

288. T h e  number of Burrnans and Karens employed this season in t h e  detail 
survey was 26. I 'hey  all worked well and  gave satisfaction. T h e  two Burman 
inspectors kno\v their work thoroughly and gave complete satisfaction. T h e  
average monthly earnings of the  Surmilns and Karens employed is 837.13-9, 
and those of the Flindustini surveyors for the same period 841-4-3 .  

2S9, T h e  programme of  the party tor the coming field season consists o t  :- 
Squnre miles. 

Cadastral survey, Toungoo . . . , . . 700 
Revision survey, Toungoo . . . . . .  5 5 
Cadastral sLrtrey, hlxingyan . . . . . . 119 

TOTAL . 874 - - 
T h e  above figures represent the areas remaining for survey to complete districts 
Toungoo ant1 Myingyan. This  latter district formed part of t h e  programme to 
be by NO. 3 ; this parly is however to he made in!o a topographical 
party and its programme in Upper Burma \vill be handed over t o  No. 7. 

290, 'l'hanlts are due to the Deputy Commissioner of T o ~ n , ~ o o ,  bIr. D. 
Wilson, I.C.S., and to his successor, Captain Pritchard, I.S.C., for the  cordial 
assistance rendered by them to the Survey Department during the past year. 

Rnq-00% Town Survey. 
291. T h e  remaining maps and records of the  Rangoon town survey were 

completed by the  end of November 1897 within the time allotted, and the 
maps were shortly af ter  sent to Calcutta for publication. T h e  cost of complet- 
ing these sheets, etc., \\.as 85,007. T h e  total cost  of the Rangoon town 
survey from start to finish amounted to R I , o S , I O ~ ,  exclusive of the printing 
and publication of  the maps, for which a separate estimate was made. There 
!"as, therefore, a saving of 8 5 , 9 2 6  on the sanctioned estimate. 

Survey of Ra?rgoon, Sadar B~z&-. 

292. T h e  Rangoon Sadar  B i z i r  was surveyed a t  t h e  request of the 
cantonment authorities on the scale o f  50 feet  t o  the inch, its cost amounted 
to 1 ,428 and R a 8  for demarcation. 

299. T h e  party was inspected in the field in February 1898 by the  late 
~ a j o r . G e n e r a 1  Woodthorpe, who was then officiating a s  Deputy Surveyor- 
General ; he expressed his satisfaction with all he saw. The  party \\.as again 
inspected in recess on 30th and 31st August, and on  1st Septelnber 

by ~ ieu tenmt-Colone l  Hobday, who had succeeded Major-General \ ~ ~ ~ d t h ~ ~ ~ ~ ,  
when the arrangements for the  approaching transfer of  the  party to upper 
Burma, to take the place ot No. 3 Party, were discussed.@ 

T\IC officer in cllnrge rcportq that Mcssrs, W. C. Pricc, G. W. ]arbo, and j. S, swine" 
mnnagud thcir scstiolls i l l  a \.cry <atidactor). and able manncr ; and Lhat tllC other 

ha\-; Jls,, gllrml sxti:Incti~~l. OI the Native estnblish~nent, thc lollo\\.inS are deserving of special mcllrlon :, 
hlr .  C. Atruw, Rloung 1-[PO I < J ~ .  Skaslli Blltrsnn Gl~osal. Durga Prosona Shorre, and hlahbub 
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294. T h e  records of district Meeru! and the  Lalitpur sub-division of JhPnsi, 
which had not been finished in October 1897, were completed by December, and  
made  over to  the S e t ~ l e m e n t  Officers. T h e  original field maps were despatched 
t o  the  drawing section of Nos. 2 and 8 Parties, Mussooree. 

T h e  survey and records o f  Shrihjahrinpur were completed, the maps sent 
t o  drawing office, and the records made over to the Settlement Officer, 

T h e  field survey and record writing of four pnrgnttns, ChPndpur, BAshta, 
Burhpur and Nagina in district Bijnor were completed ; the records prepared 
in ofice, are  nearlng completion, and nil1 be  made over to the  S e ~ t l e m e n t  Officer 
in December. 

T h e  field survey and  record writing o f  the Bahraich district have been 
completed ; the office records will probably be readv by December. 

A small portion of the Nepdl and Bahraich boundary re-demarcated by 
officials deputed for this duty was surveyed under the  Survey Officer's orders 
and a map made over to  the  Deputy Commissioner. Certain points \vere still 
pending approval. 

Survey and record writing were continued in Bareilly and Kheri and conl. 
menced in Gonda. In the last two districts on the two years' system. 

295. T h e  total arza o f  the districts and t racts  of which survey and record 
writing has been completed since 1894 (including the small tracts o f  I<akarbAi 
and  t iursar i i  in Jhinsi  and  t h e  alluvial mahaGs In SitApur ) cnvers 7,165 square 
miles, and th. average cost per square mile, taken all round, R1g-5.7, or, \vith 
superintendence and all other charges, including cost of instruments, 8 5 8 - 1 3 - 7  
per square mile. Of the above area 1,085 square miles were surveyed during ttle 
past season (1 897-98). 

In the districts not yet completed an area of 3,355 square miles \\!as 
surveyed, and Rhnsras written of 2,080 square miles at an average cost of 
849-12-0 per square mile, or,  with superintendence and all other contingencies, 
8 5 9 - 4 - 0  per square mile. A portion of  the  enhanced cost is due to the comple. 
tion o f  records of previous years where this had fallen into arrears, and partly 
that on the  two years' system where the  operations a r e  extended over a much 
larger area, assistant surveyors, and a greater number of inspectors and 
,nzrdahas ( or chainmen ) are required. 

295. I n  the several districts under survey 1,533 pntwdris were attached to 
survey training classes ; of these, I ,293 qualified, and surveyed villages, 164 
sent heirs a s  substitutes, who mere provided chiefly from the utzedw6v 
Rallungos sent f rom other districts for training, of whom there were 222  in al l ,  
most of whom qualified. 

Twenty-five Ranungos and 7 naib registrar ku7zu?t,oos joined t h e  surveys;  
4 o f  the former were transferred before passing. 

Thirteen students of the Agricultural School, Calvnpore, were trained in 
Bareilly ; only one failed. 

Tbventv junior civilians were instructed in the methods of surveying villages 
cadastrally; and were at tached subieqltently to  the several survey parties for  two 
months 

297. T h e  survey o f  cultivated lands in t h e  Naini T a 1  district on the scale 
of  6 4  inches to the  mil* and the  prepdration of 4-inch indes maps was extended, 
and 64 square miles were completed. 

It  is believed there are  sti!l 20 square miles of  cultivation to survey, the 
total cultivation according to the previous district records, being a little over 
50 square miles. T h e  COSL for survey and khnsra writing has been 8360-11-o  
per square mile, or, if cost of preliminary test surveys and of instruments i s  
added, the total is 8 4 1 6 - 1  1.0 per square mile. Tha t  of the Garh\vil survey 
on the 32-inch scale and based on the traverse survey was about 8 8 0 0  per 
square ~ n ~ l e .  

T h e  survey is being made entirely by GarhwPli a71zilzs trained on the Garb. 
w i I  survey a s  there are no pl twir i s  in the ordinary sense or the term. 

298. T h e  accuracy of the old Settlement village m:lps of Cawnpore, I;ateh- 
pllr arid All;~habad districts were checked by numerous lines run across them 
by the S ~ ~ e r i n t e n d e r l t  and Rlr. Johnson. Those of  the  first two were fairly 
a c c u r a t ~ ,   hose oT Allahahad less so, especially on the oulskirts of large villages. 
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9. TIle programme for  the coming season i s a s  ~ O ~ ~ O \ V S  :- 

i h e  completion of the  Bareilly and Kheri districts and of the  Naini Ta l  
.vated tracts, conlinuation of a r v e y  in Gonda, commencement of survey 

Farrukhabad, Azamgarh and Pilibhit; all on the  2  ears' systeln, excep t  o n e  
nsif of Farrukhabad. T h e  testing of the  old village maps of districts Agra 

and Muttra, tile re-demarcation of sorne pillars on the Nepril-Almora boundary, 
and the  extension of  the contour survey of Naini T a l  Municipality for thepubl ic  
Works Department a s  fa r  a s  the  shaken hill slopes round the brewery. 

300. During the season three of the  senior survey officers were compelled 
o go  on leave from i l l  health, and in consequence the paucity of survey officers 
nployed was severely felt. T h e  scheme of placing traverse surveys under 
-cal Governments lately proposed, if carried out,  with the proviso that all the  ' istants are  to be interchangeable between traverse and cadastral sections, 

to a great extent, remedy this defect. LL In conclusion, the Superintendent would again call attention to the hard 
ass .ood \vorl( done by the  several survey officers. 
will, 

and :, 

a; 
f f  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. z A N D  8 PARTIES. 
301. At the close of season 1836.97, Nos. 9 and 8 parties were 

amalgamated into one  
Perso,rr~et. under Government Order 

,-,,B., dated 5th M r .  J. S. Pemberton, Officiating I jeputy Superintendent, 1st grade, NO. 2 
in charge. 

hlr. CV. S .  Buttress, Extra Assislant Superintendent, 1st grade. August 1897, and has 
., R.  U. Smart, ,, 3rd ,, been under the  charge of 
,, J .  hlcHnlton, ,, 4th ,, 
,, 'I-. SIl.s\\,, 5th ,. Mr. J .  S. Pembertor. 
,. J, Alurphv, 5th ., throughout the year. T h e  

hlunshi Aulad l-lussei;: Sub-Assirtont superintendent, 2nd grade. amalgamation of the t\\?o M r .  0. C .  Ol lenb~ch, ,, 2nd ,, from 
loth Nove~nbcr 18~7. parties mas called for by e Babu Arnnr Singh, ., 2nd ,, from the f a c t  o f  the annual 
1st June 1898. 

hlr. A .  H. Peyrhers, ,, znd ,, up to area, hitherto turned out 
gth I~IIIY 189s. by the  t ~ o  parties working 

Babu J;~qdnrnbn Pr,~sad, ,, ,, 3rd ,, 
M r .  C. O'Donel. ,, 3rd ,, separately a t  full strength, 
,, C .  S. Littlewood. ,, 3rd ,, from being in excess of the  

7th Janunry 1 8 ~ 5 .  
lop  Sub-Surveyors, Computers, etc., etc. requirements of the  Land 
I Hospital Assistnnt. Records Department, and 

also with a view to re- 
ducing the cost of superintendence. 

302. T h e  changes in the establishment were a s  follows :-Mr. J .  RIcHatton 
from head-quarters office and Mr. C. O'Donel from No. 20 Party were transferred 
to till the vacancies caused by the absence on leave of Mr. H.  T. Hanby, and 
the transfer of Mr. P. Williams to No. 2 1  Party. Mr. A. H. Pevchers was 
transferred to the head-quarters office, his place being taken by Babu .\mar 
Singh from No. 7 Party. T h e  newly organised Draiving Office consisted of 
Messrs. T Shavv, 0. C. Ollenbach, and C. S. Little~vood. 

303. T h e  recess offices of the party were closed a t  Mussooree and Naini T a l  
between the 15th and ~ j t h  October 1897, and field \vork was started in 
districts Gonda, Icheri, Azamgarh and Farrukhabad between loth and 2 j t h  
November 1897, and in district Pilibhit on the  I 5th January r 89s. T h e  recess 
offices were re-opened a t  hlussooree on the I 5th April. 

not. T h e  programme sanctioned and the work actually carried out was 
as Iolloms :- 

(a) Completion of remaining areas in district Pilibl~it comprisinS 189 
square miles included i r ~  the p~rgn,rrr of  Jnllrinabad, and i n  
district Icheri comprising I 29 square miles included in detac\led 
alluvial lands along the Chauka or S j rda  and Gogra r ivers .  
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District Pilibhit was commenced on t h e  15th 
t h e  24th March 1898. T h e  attendance of patwdvis 
unsatisfactory. As in Farrukhabad so in thim district, the 
azimuths other  than those observed on main and 
with equally good, if  not better, results. 

District Icheri was completed with considerable 
absence of demarcation, the  non-attendance of palwrfvis and the difficul~ nature ' 

of the country for surveying. I t  took two surveyors theent ire  season to finish it. 
( 6 )  District Gonda, goo square miles, comprised in povgnnas ~ ~ l r i m ~ '  

pur and portions o f  Tulsipur, Guwirich and Utraula. 

This  district was commenced on about t h e  15th November 1897, and co 
pleted on the  21 s t  March 1898. A total area of 1,630 square miles remained; to 
be traversed in this dis t r ic t ;  of this by the terms of the programrme, only ,900 
square miles were required to  be done. Owing, however, 10  a denland by) tile 
Land Records Department that  the survey of districts Mainpuri and 'Etah 
should be started next season, it was found necessary to  exceed t h e  progr imme 
by 308 square nliles, in order not to leave more area than could be comjpleted 
by the section a t  work in Azamgarh, in addition to any le f t  unfinished i:, that 
district. T h i s  would set  the Gonda section free to take up the new work.: 

In pargnnn GuwArich no denlarcation had been carried out, and t[lle non- 
at tendance of t h r  pat-;rdyis to point out the  boundaries caused c o n s i d ~ = . ~ ~ b l ~  
delay an6  trouble. In other parts o f  the area traversed the demarcation %.as 
better,  but still far from good. 

T h e  Tulsipur forest reserve to  the north of the district, abutting on to 
Nep51-Tar%i is nell demarcated by stone pillars, most o f  which have been incor- 
porated with the traverse survey, but the values obtained by the fo res t  survey 
have not been utilized ; the  Superintendent of Forest Surve)-s having intimated 
that  they were not reliable, the area remaining for survey, exclus~ve of forest 
reserves, is 550 square miles. 

(c) District Farrukhabad, 956 square miles, in pargnuas Kampil, S h i m -  
sabad West  and East,  Mahammadabad, Pahdra, Bhojpur, 
Chhibrbmau and T i l g r i m  commenced on 10th November 1897 
and completed on the z I s t  April I 898. 

A special feature of the work in this district was the  excellent state of the  
demarcation, and the interest taken by the Collector,.Rlr. E.  Galbraith, who saw 
to tke measures adopted for securing the permanency of the traverse stations , 

and t h e  attendance o f  patwdris a t  time of survey, and that they were given due : 
effect t o  by the tnhsrldrivs and other officials concerned. As an additional : 
check on the angular work beyond the usual azimuth observations on main 
and sub-circuits, the camp officer, Mr. McHatton,  introduced the plan of 
observing azimuths in the centre of blocks of villages, the bearings of which 
had already been closed, with very satisfactory results. An excess of 379  
square miles, beyond what was required by the pro,oramme, n a s  traversed in 
order t o  keep down the?ost  rates which othernise ~vould have been abnormally 
high. T h e  area rernalning for survey amounts to 398 square miles which \pill 
be completed next season. 

( d )  District Azamgnrh, 1,138 square mile;, in pavga~ras Deogaon, Rela 
Daulatabad, BelhabAns, Nizimabad, Atraulia, Icauria, and Mihul. 

Work  was commenced on the 25th November 1897 and completed on 
the 10th April 1898; progress was a t  first slow owing to the nature of the 
country, which is under water lill the  end of December ancl to the \\,ant of 
demarcation in the submerged tracts. T h e  Collector took active measures to  
remove tlris last dificulty, and after t l ~ e  1st of January 1898 tlie demarcation 
,vas kept \yell in advance, and no further inc~nvenience was experienced, 
1,005 squ;rre miles remain to  be traversed in the district which it is expected 
w i l l  he completetl next field season. 

30.5. T h e  average size in squ:ire miles of village circuits in the several 
districts lravrrsed is as  follows :-district Farrulchabad 0.99 ; district. Pilibhit 
0.93 ; district Gond;, 1 .23  ; district I<heri 1.73 ; district A z a m p r h  0.40. 

30f,, A z i ~ n u ~ h  ohsc:rvations were talten at  424 points on main ant1 sub- 
,;jrcults in the sc;lsonls work. With very few exceptions, a s  in the case of 
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alluvial lands, main and sub-circuit traverses have been run along p a r p n a  and 
c.ppn boundaries. In alluvial lands the main c i rcu~ts  have followed t h e  first 
jIne of boundaries above the  high bank of river. 

307,  he marits used have been the  usual prism-headed stones obtained 
from Chunar  and baked clay cylinders locally manufactured. T h e  former have 
been used a s  before in marking (a)  village trijurlctlon points where settlement 
marks were non-existent, (6) one s a t ~ j l i t e  station a t  every trijunction and  (c) 
two consecutive stations between t r i junct~ons a mile or more apart.  Cylinders 
llave been used for all other stations. T h e  total number of stones used have 
been I r Io6r ,  and q l i n d e r s  43,857. T h e  number left unused and which will be 
"tilized next season, afe, stones 1 , r  51, cylinders 9,042. T h e  cost  of 5 ,085 
stones purchased during the present season amounts  to  8 1 , 7 4 7  including 
railway freight, and 44,059 cylinders to R I ,  I 7 I .  T h e  local carriage for both 
descriptions of marks cost R2,605. 

308. Traverse charts of every district under survey have been ~ r e ~ a r e d ,  
showing the run of main and sub-circuits with their trijunction points. Azimuth 
and G. T. S. stations plotted and a table showing their co-ordinate values 
from origin was also prepared. 

309. T h e  plotting done on various scales by the  traverse sections during 
the  season is as  follows :- 

1,517 villages on 28 sheets on the  scale of 2 i n c h e s = ~  mile ; 
949 ,, on 26 sheets 1 1 4 inches= I mile ; 
591 ,, on 6,97 I sheets ,, 16-inches= I mile ; 
j g  ,, on 9 6  sheets ,, 32-inches= r mile ; 

310. T h e  party mas divided into one Drawing Office and three traverse 
sections, the latter being in charge of Messrs. Buttress, Smart  and McHat ton ,  
and the former of Mr. Shaw;  combined with the  Drawing Office was a small 
topographical section. 

311. T h e  field \\ark of this topographical section was confined t o  the 
Lalitpur >ub-division of the Jhinsi  district, in which the detail survey has been 
made of 104 square miles, consisting of gaps left between the areas cadasttally 
surveyed, and which were scattered over a n  area of I ,  I 8 9  square miles. Mr. 
Ollenbach accompanied by two sub-surveyors left ShPhjahinpur on tile 3 I s t  
December 1897, and started field work in the  third week of January. T h e  surveys 
have been made on the scale of z inches to  the mile, and based on the traverse 
stations fixed for the cadastral survey. T h e  country surveyed consisted 
of hills. T h e  vertical interval adopted between the contours n a s  5 0  feet and 
relative heights were all determined by the clinometer. N o  absolute heights 
were observed, but this omission will be made good during the  field 
season, when the rerr~aining area in parganns Binpur and Lalitpur are  surveyed. 
Field work was closed on the zznd May. T h e  mapping of Lalitpur has been 
taken in hand first and is now in progress. 

T h e  work of the Drawing Office comprised compiling and mapping n-inch 
topographical standard sheets, for reduction to half scale from original 
plans supplied by the Land Records Department, for which no provision had 
hitherto been made. 

31 2. T h e  following shows the particulars of t h e  outturn of  travel.se survey 
for the season :- 
- 

DISTRICTS. 

Farrukhabad . . 
Ditto river blocks . 

Pilibhlt . . . . 
DO. river blocks , 

G o ~ ~ d a  . . . . 
I<lleri . . . .  
Azdnigarh . . . 
Oudll blocks . . . 

Villages 
Blocks 

- - - --- 

v~llages Nun~berof  and I N U ~  1 traverse stn- 
river blocks sub-traverses 

N T ~ ; ~ T n ~ m . ' . Y i n ~ A  

traverse. 

4,808 

743 
3,755 

21s 

5,146 .. . 

14fiSo 

Lp316 
'g 

875 
7 4 

z,Sb6 
7 

l 3  

-- - 

square 
~ n ~ l e i  

1,310 

189 
I ,oS I 

1 2 s  

1,143 ... 

3,851 

} 1,800 

} 269 
1,076 

4 1 

r,rgS 
. . . 

} 4 

-- 

z1,rjg 

2,982 
16,j86 

764 
15,3S9 .. . ------__-. 
66.990 
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313. T h e  total expenditure for the  year ending 30th September 1898 is 
8 1,23,888, LC., 895 ,598  for traversing, or R24-13.2 per square mile, R6,539 
for stone embedding, or R26-S-4 per square mile for both the above operations. 
Drawing section expenditure amounts to  # I 7,555,. distributed a s  follo~vs :- 
detail survey R4,205-8-5, c)r R4o-7-0 per square mile mapping 813 ,349 ,  of 
which the rate cannot be calculated. 

314. As d ~ r i n g  the  preceding seasons, the  mazrza \\,as the unit in t h e  
system of survey adopted, each ~nansn being sub-divided by traverses averaging 
half a mile apart,  the object being the supply of 16-incll skeleton plots to the 
Land Records Department with a sufficient number o f  fixed points to form 
a good basis, on mhich patzoa'ris could do their detail surveys. 

315. During the recess season the Government of the North-Western 
Provinces and Oudh asked for the preparation of a half inch map of diqtrict 
Shrihjahrinpur for local requirements. Proposals for its preparation pari pnssu 
with that  of the standard sheets  of  that  district, and a n  estimate for the ~vorlc 
have been submitted. 

T h e  ~ r o j e c t i o n  of the standard sheets of Shdhjahlnpur has been completed, 
but  owing to the villaqe cadastral maps having been received very late from 
t h e  Land Records Department, very little of the mapping can be done before the  
close of t h e  present season. 

316. T h e  party was inspected in the field by the  late Major-General 
R. G .  Woodthorpe, Officiating Ljeputy Surveyor-General, and the recess oflice 
by Major-General C. Strahan, Surveyor-General, and Colonel J. K. Hotday,  
Officiating Deputy Surveyor-General.* 

A S S A M  

No. 6 PARTY. 
317. Captain C. W. H. Symonds,  I.S.C., held charge of this party until 

the I 2th September 1898, 
Pevsonnrl. when he proceeded on 

Captain C. W. H. Symonds, 1.S C., Officiating Deputy Superinten- onemonth's'privilege leave  
dent, 1st grade, in charge up to 12th September 1898. 

M r .  W. H .  Penrose, bwtra Assistant Superintendent, 5th grade, in and Mr. W. H. Penrose 
charge from 1 3 ~ h  September 1898. assumed temporary charge 

M r .  F. S.  Bell, hub-Assistant Su erintendent, 1st grade. 
31 Permanent and a3 temporary tub-surveyors, Computers, etc. 

of the party. 
318. The  recess office 

mas closed a t  Shillong on the  6th November 1897 and field operations com- 
menceda t  Tezpur on the  15th idem. A detachment under Mr. Penrose, detailed 
for  traversing the  boundaries of darn lands and waste land grants  in Sy lhe t  and 
Cachar  districts, left Shillong on the 7th October, and commenced field work 
at Sylhet on  the 16th November 1897. 

3 19, T h e  programme was the  completion, a s  far as possible, of the different 
operations detailed in Revenue and Agricul~ural Department No. 3906, dated 
16th October 1896, and  which had been commenced in the field season of 
1896-97. It  consisted of :- 

( I )  Traverse and detail survey on 2-inch scale of all gaps existing bet- 
ween previous cadastral surveys and the riverain of the Brahma- 
putra river. 

(2) Traverse of tea grants. 
(3) Traverse of all villages, both those which had been already cadas- 

trally surveyed by local agency, and also those which remain for 
survey by t h e  same agency. 

(4) T h e  survey in the Sylhet and Cachar  districts of  about 200 square 
miles. 

(5) Detail survey on a scale of 32 inches to the mile of the Cherra Poonjee 
coal mines, 

T h e  officer in charge reports that hlessrs W. S RIIIL~CSS, R.  B. Smart. J.  AlcHntton and T. Shnw 
I!ave conducted their duties in a milst satislaclory and able manner, spcc~ally ment~oninq hlr. I t .  D.  
S~nar t ,  and that Messrs. J. Murphy. 0. C. Ollenbach, hlunshi Aulad I-lussein, Ushu Am.lr Singh, Rabu 
Jagdarnba Prnsad, hlessrs. C .  0 Donel and C. S. Liltlewood have rendercd eficient service. Of the 
,,at,ve establishrr,ent. Sanat Kurnar Chatterjec, Illonchar L'ill, I.;~tilulla Khan. I<nnhia Lal ,  Uharani 
r)llur Mukerjee, ]oa.la I'ershad I, Ann;rda I'ershnd. 3loh3deo I tam, Mrrmtnz Ali, Moliomed All, 
Basant Rai ,  Gokul Clland. I<amplial, Abdulla Khan, I<rishna l'rosad Cl~atterjce, r a n i  Bllusan I<ai and 
$naye~ull:. arc commended. 
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310, T h e  statement below will show the  area contained in t h e  programme 
and the area actually completed :- 

I I 
Area to be Area actually 
completed. completed. 

Asjam VaUey. Square miles. i Square miles. 

(1)~-inchtopographicalsurvey . . . . 
( I )  Traverse of tea grants . . . .  
(3) Traverse of villages surveyed by local agency 

in extension of the cadastral survey , , 

Sylhet and Cnchnv. 

Traverse of ilnltl and  waste-land grants * 
( 5 )  32-inch survey of the Cherra Poonlee coal mines 

TOTAL . 

1,045'1 
I I 8.2 

237'4 

901.8 
127.1 

68.2 

F~~~ the above it will be seen that  the area surb-, ' ~ l n d e r  head 2 is in 
excess oi the original programme by 6.9 square miles, but LI. he area surveyed 
unrler heads 1, 3 and 4 falls short of the original progra-nme L, 'i.9 Square 
miles. T h e  following remarks will explain the reason of the  short O L  I :- 

N ~ .  ~ . -Refers  partly t o  small areas omitted from the  original cab. 1 

surveys which lie t o  the  south-easl, south, and south-west o,  
Gauhi t i .  At t h e  commencement of t h e  season a n  at tempt 
was made t o  traverse these portions, but it was found that  the 
country was inundated and unhealthy, so  that  the  line cutters 
had to be withdrawn and employed on the  north bank of the  
Brahmaputra river. At  the close of the  field season, a s  soon 
a s  the riverain of the Brahmaputra had been surveyed on t h e  
2-inch scale, another attempt was made to complete these 
small portions, but failed o\\ing to the prevalence of cholera, 
small pox and fever. These areas will be completed during 
the corning field season. 

No. 3.-Originally it was thought that, af ter  running sub-traverses through 
these groups of villages and picking up a s  many trijunction 
points a s  possible, sufficient points would have been available 
to enable the boundaries and topographical detalls to  be re- 
duced by pentagraph on to the  2-inch standard sheets. But  
it was found impossible to run these sub-traverses o\\.ing t o  
the  ignorance of the 11ifl71dals and their inability t o  point out 
the  tnlunction marks or even the boundaries of their villages. 
h o t h e r  attempt was made late in the season to survey them 
topographically, using the stations of the old 16-inch cadas- 
tral survey, but that again mas found to be impracticable 
owing to the fact  that ( I )  a great many of  the stations could 
not be found, (2) that sever.11 of those found \\.ere riot i n  
their true position, the result o f  their not having been embed- 
ded at  the time of the survey. 

No. 4-111 the Sylhrt district the outturn is sli,ohtly less than that antici- 
pated. This  must be attributed to the scattered nature of  the 
work. I n  several instances the area of pieces of r'L,lm lands 
does not exceed I &  to 3 acres, for the survey of nhich sub-  
surveyors had to march 20 to 40 miles. T h e  scattered nature 
of  the llrork may be judged from the fact that the area under  
survey extended over a tract of country of not less thall G , ~ ~ ~  
square miles. 

321. In the Assan1 valley the area was divided up into one main c i r c u i t ,  
one river circuit and six sub-circuits. In the Srlhr t  district the being 

200'0 

3'0 

1,603'7 

I 76'6 
3'0 

1~276.7 
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scattered no main or sub-circuits were run. In both the Assam valley a n d  district 
Sylhet  two chains were used, and the  resulting measurements found t o  be very 
satisfactory, with the  exception of a small area in south Sylhet which ,will have 
t o  be revised next season. 

322. 111 the Darrang district in t h e  Assam valley all co=ordinates were 
referred to  the  origin, consisting of the intersection of longitude gr030' and lati- 
tude 260301, and in the Nou~gong district the intersection of  longitude 9z030' and 
latitude 2u030'. In the Sylhet district the  origin of the Jaintia survey was pre- 
served, namely, t h e  intersection of longitude 92' 00' and latitude 24' 30'. 

323. Each ~.ubsurveyor was suppl~ed with a spare chain for the purpose of 
testing his working chain. These testing chains were submitted weekly and 
checked against the  standard steel bars kept in the head camp. 

324. From the  sub-joined statement will be seen the number of times the  
theodolite was set up and the number of linear miles of chaining which a a s  run 
in the  Assam valley and the Cachar and Sylhet districts :- 

Number 01 
Stations. 

T h e  angular work was checked by astronomical observations, and the detail 
survey by 194 linear miles of chaining. 

325. In the Assam valley, when traversing those villages which had been 
already surveyed by local agency, only a certain number of the old trijunction 
marks were taken up to render it possible to  pentagraph t h e  topographical detail 
on to  the 2-inch standard sheets. In the few villages lying in the Assam valley 
which were traversed with a view to their being subsequently surveyed cadas- 
trally by local agency, all stations were temporarily marked by means of a peg, 
and  a t  the same time in order to afford a means of  readily identifying the s ta-  
tions a small bough of the seltinl tree was planted 5 feet magnetic north of the 
station. These stations will be permanently marked by the  Settlement Depart- 
ment hereafter. 

326. I n  the  Assam valley, in all the  tea grants and villages traversed for 
future cadastral survey by local agency, the boundaries were traversed, in the 
former a s  shown by the  proprietors and managers of gardens, and in the latter 
a s  pointed out by the  marzdals. In the Sylhet district all the boundaries of 
grants  and ifanr lands were previously demarcated by a staff of demarcation 
arninsunder the direct control of the  Settlement Officer. T h e  boundaries were 
traversed in accordance with the above demarcation. In the  traverse of the 
area topographically surveyed on the 2-inch scale pegs only were used. In the 
Sy lhe t  and Cachar  districts the total number of old and new permanent marks 
(embedded by the Settlement Department) utilized a s  theodolite stations was 
1,549. T h e  balance, namely, 8,502, mere marked by wooden pegs with the usual 
mound and tree planted 5 feet magnetic north. 

327. At the request of the Deputy Commissioner of tlie Ichlsi and Jaintia 
hills a topographical survey of the coal mines a t  Cherra Poonjee was made. 
T~~~ traces on the  scale of 32 inches - I  mile were supplied to the Administration. 

328. T h e  revision survey of 540'5 square miles in Cachar was continued 
during the past season by an establishment of two amins under the  direct con- 
trol of the Settlement Oficer  of Cachar. 

329. A survey training class was opened a t  Sylhet on the 2nd January 1898 
under the supervision of Mr. W. H. Penrose for the  purpose of instructing the 
following oficers : - 

hfr. S. G. I-lart, Assistant Commissioner. 
B;l!,u Nagendra Chandra Datta, Probationary Sub-Deputy Collector, 

,, Mohendra Chandra Dc, do. do. do. 

Linear miles ot 
chaining. 

Assam Valley . . . . . , .  
Cachar and Sylhet . . . . .  

6,867 

10,051 

1,237'8 

889'7 
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T h e  above officers all passed after completing t h ~  work allotted to them, 
Messrs. Skinner and Graham also rejoined for the purpose of completing the  
course of training which was commenced last year. T h e y  passed on the  17th 
February and 5th March 1898, respectively. 

330. In the  Assam valley considerable difficulty was experienced in getting 
the rnandnls of villages to point out the boundaries of those villages which had 
been surveyed by local agency. In most instances they professed themselves 
absolutely ignorant. of the position of the boundaries of villages under their 
charge. It  was owlng to the apathy shown by them that it was found necessary 
to  abandon the idea of traversing those villages surveyed by local agency in the 
Nowgong district. In the traverse of tea grants every possible assistance mas 
received from managers and assistants. In t h e  Sylhet and Cachar  districts 
no obstruction of a serious nature was experienced. A few of the  native perma- 
nent settlement-holders proved obstructive and delayed the traverse survey to a 
certain extent. 

3 3 1 .  Throughout the whole season the health of the establishment was 
exceptionally good. In the Assam valley four khala'sis died from fever and  
debility, one sub-surveyor Rahimuddin was ltilled by a wild buffalo while survey- 
ing on the Nowgong side of the river. In the  Sylhet district four Rhnldsis died 
fr& fever and ~ n e ' t i u t ~ a l  from cholera. 

3 3 2 .  In consequence of the iailure t o  complete the two years' programme 
which had been laid down in October 1896, it was sugpested that this party 
should be retained for yet another gear. This  was sanctioned, v ide  Revenue 
and Agricultural Department No. 978, dated 2 1st May r 898. Acting on t h e  
instructions conveyed in the above letter, the officer in charge reports that the  
programme w~ll consist approximately of the following :- 

Assant Valley. 

No. I.-Traverse and survey on the 2-inch scale of the  riverain of t h e  
Brahmaputra and the gaps lying between t h e  meridihns of 
93" and 95'; also gaps left over on the southern bank from 
last season's programme. This  represents a n  area of about 
1,045 square miles. 

No. 2.-Traverse of certain villages which will be surveyed cadastrally by 
local agency and will cover a n  area of about 30 square miles. 

Sylhet. 
No. 3.-Completion of last year's programme in district Sylhzt ; area 

e remaining is 2 3 . 4  square miles. 
No. 4.-Demarcation of the  boundary between Sylhet  and Hill  Tippera 

in the Sdtgaon on Balisum hills.* 

Nos. 2 2  AND 2 3  PARTIES, ASTRONOLIICAL. 

,033. During the season 1897- 
Persorrrr~.l. 

Captain G. P. I.enos-Con ngharn, R.E,  
Deputy superintenlent, 1st grade, 
in charge. 

Lieutenant (;.A. Beazeley, R.E , Assistant 
Superintendent. 1st grade. 

,, E. A. Tandy, K.E., Ass~stant 
Superintendent, 1st grade, lrom 
15th September 18g8. 

Babu Hanuman Prasad, Sub-Assistant 
Superictendent, 3rd erade. 

,, Covind Balwant Joshi, Cornputor. 
,, Lal Singh, 

.g8 the Astronomical Parties were in Captain 
Lenox-Conyngharn's charge, and Lieutenant 
Be'azeley, R.E., was attached to No. 22  

Party. 
T h e  programme of work consisted of a 

resumption of determination of latitude on  
the group system which had been originated 
by Lieutenant J. Herschel, R.E., but had been 
allowed to drop, because Lieutenant Herschel 
was removed from the ~ ~ i o r l i  before he had 
fully elaborated the system. 

The officer in charge reports that both hlessrs. \V. H. Penrose and F. S. 3ell have given entir4 
satisfaction, the latter spec~ally was ol  greal assistance in supervising the a-inch detail scrvey and traverw 
of tea grants, etc., in the Assarn valley. 

Tlle following members 01 the native establishment have done good work :- 
Fatteh Mahorned. Gholam Hyder Iihan, hloharned 'Tabrez khan, Sakhawcrt Hoscrin, S.lnder Singh, 

Khurshed Hosain and Rajab Alli. 
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334. T\~,oimprovements  are intended to be  introduced into the system, 
namely, a symmetrical arrangement o f  the stations round the central one, and 
the  addition ot the  measurement of astronomical azimuths a t  each. 

T h e  Agra longitude station was selected a s  the central point, and it was 
surrounded by a quadrilateral figure, the  corner stations being respectively north, 
south, east  and west of the centre and 5 miles distant from it. 

335. Owing t o  the  difficult nature of the  country round Agra, it was not 
possible to connect the points by a sufficiently rigorous triangulation for the 
comparison of the observed and computed azimuths t o  be of value, but the  
latitude observations led to interesting results, and there seems every prospect 
that  the system when carried out in the light of the  experience gained, and in 
more favourable country will prove highly valuable. T h e  object in view is the 
determination of the  direction and magnitude of the deviation of the  plumb line 
in the area examined. 

336. In addition t o  the regular work of t h e  parties, they were entrusted 
with t h e  formation of two camps for the parties of scientists who came from 
England to observe t h e  total eclipse of the sun in January 1898. T h e  native 
establishment of No. 2 2  Party was lent t o  Major Burrard for the camp a t  
Sahdol at  which the  Astronomer Royal and Professor Turner were the  observers, 
and No. 23 Party with Captain Lenox-Conyngham, and Lieutenant Beazeley 
undertook that  a t  PulgAon for Mr. Newall, and Captain Hills, R.E. This caused 
a n  interruption from the  middle of December t ~ l l  the first week of February, but 
t h e  time mas well spent. 

337. During the  recess the  greater part of Captain Lenox-Conyngham's 
time was taken up in preparing for the press the records and computations of 
the  Electro-Telegraphic Longitude observations lor the connection of Kariichi 
with Greenwich and in writing the  explanatory chapters for inclusion in the 
\,olume in which they will be published. T h e  computation of the field season's 
work was therefore entrusted for the most part to  Lieutenant Beazeley and Sub- 
Assistant Superintendent Hanuman Prasad. 

338, Lieutenant Beazeley was translerred in September from No. 22 Party 
to the Head Qua:tersl Office, Calcutta, and Lieutenant Tandy was appointed to  
take his place. 

339. T h e  parties were inspected in September by Major Burrard, R. E., 
Offic~ating Superintendent, Trigonometrical Surveys.* 

T I D A L  A N D  L E V E L L I N G  O P E R A T I O N S .  

No. 25 PARTY. 
340. Major S. G. Burrard, R.E., remained in charge of the tidal and level- 

ling operations up 
Person~~el. to the z ~ s t  A p r ~ l  

Major S. G. Burrard, R.E., Superintendent, 2nd grade, in charge until z ~ s t  ,B98. When he 
April 1898. 

Lieutenant H .  I-. Crosthwait, R.E., Assistant Superintendent, 1st grade, in mas transferred to 
charge from 6th May 1893. officiate a s  Super- 

hlr. G. Belcham, Extra Assistant Superintendent, 1st grade. 
,, E. J. Connor, ,, 3rd grade, in charge from 

Trig0- 
~ 1 s t  April to 5th May 1898. nometrical Sur- 

,, J.  Bond. Extra Assistant Superintendent, 3rd grade. 
,, J .  P. Barker, Officiating Extra Assistant Superintendent, 6th grade. 

veys he handed 
. over to  Mr. E. J .  

SUVV~~OVS, etc. Connor, who held 
Syed Zille Hasnain, Dhondu Venayek, Venayek Narayen, N. V .  Apte, 3 charge u n t i l  the 

native Mechanics, 14 Recorders and Computers. 6th May, the day 
o f  arrival of Lieutenant H. L. Crosthwait, R.E., who had been on tenlporary duty 
a t  Dehra D6n. 

TIDAL OPERATIONS. 

341. The  automatic recording of the tidal curves by means of self-register- 
ing gauges, their ;eduction, and the publication of the  tide-tables containing the 
predicted times and heights of high and low water, have been continued d u r ~ n g  

Captain Lenon-Conyngham was satisfied with the wotk doneby the members of the two partien. 
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is a list of 
t a k e n .  

__._- 

Autoaat lc  or 
Prrronal observa- 

Ilone. 

. Automatic 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditio 

Ditto 

. . P e r s o n a l  

Automatic . 
Personal . 
Automatic . 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Dit to 

Ditto 

Dit to 

Ditto 

Ditto 

i Ditto 

 itt to 

Ditto 

Ditto 

Ditto 

Ditto 

~ i t t ~  

~ i t t ~  

Ditto 

~ i ~ t ~  

l)itto 

Ditto 

~ i t t ~  

~ i t t ~  

~ i t t ~  

~i~~~ 

stations at which tidal observations have the  year, The following 
been, and are still being 

- _ -  -.. -___  
Permanent stations 

- 

Date of 
commcncernrnt of 

oboervallona. 

1897 

I 898 

1879 

1893 

1892 

1881 

'874 

'874 

I874 

1893 

1898 

1881 

. . a , . .  

1889 

1878 

1888 

I 884 

1878 

1876 

1886 

1888 

1891 

1884 

I 884 

I 890 

1878 

1881 

1880 

Restarted 4895. 

1886 

1879 

1881 

1881 

1881 

l m r  

1886 

I 887 

1895 

1080 

Restarted 188q 

1880 

1880 

1880 

1 @9 

I 

2 

3 

4 

5 

6 

7 

8 

g 

ro 

I O A  

11 

1 1  A 

12 

13 

14 

15 

16 

17 

18 

rg 

ao  

ZI 

22 

a3 

24 

25 

26 

27 

28 

29 

30 

31 

3 

33 

34 

35 

36 

37 
s 

38 

39 

40 

41 
-- - . - 

STATIONS. 

. . . . .  S U P =  , 

Perim . , . . 
. . . . . .  Adem 

M u s c a t .  . . .  
Bushire . . , . 
Kardtlii . . . .  
Hanstal . . . .  

. . .  Navdndr . 
Okha Point . . . .  
Porbandar . . . .  

,, . . .  
Port Albert Victor (Kdthid~vddar) . 

0 ,  ,, ( ,I ) . . 
Bhavnagar . . . .  
Bonrboy (Apollo Bnndar) 

Bombay (Prince's Dock) . 
MormugAo (Goa) . . . .  
Kdrsdr . . . . a  

. . . . .  Beypore 

Cochin . . . . . .  
Tuticorin . . , . . 
Minicoy . . . .  
Galle . . . . .  
Colombo . . . . .  

. . . .  Trincomalee 

PQmban Pass . . .  . 
Negapatam . . .  . 

. . . . .  Madras 

Cocanada . 
vizagapa ta rn .  . . .  
False Point . .  
Dublat (Saugor Island) . 
Diamond Harbour . . 
Kiddr~pore . , . , . 
Chittagong . , . 
Akyab . . .  

. . . .  Diamondlsland 

Elephant Point . 
Ransoon . . . . .  
Amherst . 
Moulmein . 
Mergui . 
PortBluiv  . . . . .  

-~ -- --- - 

are S h o w n  

Dale al cloglng 
01 

obmcrvatioos. 

. Still working 

Ditto 

Ditto 

1898 

Still working . 
Ditto 

1875 

1875 

1575 

1894 

Still working 

I 8Pa 

...... 
1894 

Still working . 
Ditto 

I 889 

1883 

I 884 

I 892 

1893 

1896 

I 890 

1890 

I 896 

1882 

1888 

1890 

Still working . 
1891 

I 885 

1885 

I 886 

1886 

Still working . 
lsgl 

18ga 

Still working . 
1881 

I 888 

Still working . 
1886 

1886 

1894 

Still working . 

in italics :- ~ - - -  
..-a_ 

p7:i, 
o:t::,a. 

I 

... 
18 

5 

5 

17 

I 

I 

I 

a 

. . . .  
I 

... 
5 

l o  ) 
I 

5J 

5 

6 

6 

5 

. . .  

R a u r a ~ r  

.- 

The  tide-gauge ir !he 
proPer!y of Bombay 
Port Trust. 

6 

6 5 i  
6 

4 

6 The  year I&-85 i s  
excluded. '."I 13 

5 

6 

4 

5 

5 

17 

5 

5 

3 

'1 6 
5 )  

18 

6 

6 

5 

18 
_~ . . . .  
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342. During the year 1897-98 the  observatory at  Muscat was closed and the  
observatories at  Perim and Porbandar were finally completed by the kind 
co-operation of Major A. Speed, R.E., Executive Engineer, Aden Military Works, 
a n d  Mr. J. B. Benson, S t a t e  Engineer, Porbandar, and their registrations mere 
started. In 1898-99 no observatories are  to  be  closed. T h e  observatory a t  Port  
Albert Victor, nhere  t h e  building work has been unavoidably postponed, will, if 
possible, be opened. 

343. In addition t o  the automatic registrations made during the year at  the 13 
stations enumerated above, personal tidal observations to  graduated staves were 
talten a t  Bhbvnagar, Colombo, Tuticorin, Chittagong, Altyab, and Moulrnein, 
with the object of comparing t h e  actual times and heights of high and low 
water with those predicted in the  tide-tables. No such observations have been 
made a t  any of the 0 t h ~  closed stations since the automatic registrations 
ceased, and it is not I t n o w  it t h e  predictions continue accurate. T h e  method 
a t  present in use for malting comparisons by means of tide-pole observa t io~~s  
has  not proved satisfactory, but a scheme is under consideration for its improve- 
ment. 

344. All the tidal observatories In operation during the  year :vere inspected 
either by Major Burrard, Lieutenant Crosthwait or Mr. Belcham, portable 
meteorolo:ical instruments being taken by them for testing those working, 
locally. 

345. T h e  tidal observatories on the whole have all worked very satisfactorily 
at Diamond Island a fortnight's curves were not recorded owing to the annual 
cleaning of the pipe and cylinders, but othermise the r.sgistrations are perfect 
and it is hoped that communication between the  sea and the floit cylinder mill 
remain free until the  completion of the term of observations. 

346. T h e  reduction 6f the  tidal observations has been carried on steadily 
during the  year:  observations for the year 1897 a t  I z stations have been reduced, 
and there are no arrears. T h e  usual work in connection with the preparation of 
the tide-tables for 1899, which 1v11l contain the predictions ol high and Ion water 
at $3 ports, has been satisfactorily go t  through. - - 

347. 1n the  following statements are summarised the percentage of error in 
the predicted times and heights of high and low water for the last 8 years :- 

PERCENTAGE OF E R R O R  IN PREDICTED TIMES AND HEIGHTS AT OPEN 
COAST STATIONS PRORI A U T O M A T I C  OBSERVATIONS. 

Y B ~ .  

lago . 
1891 . 

1892 . . 
1893 . . 

1894 . , 

1895 . . 
1896 . 
1897 . . 

- -- 

I N  HEIGHT.  
"7 
c 

'2 
;; - 
0 

k 

1 3  

10 

8 

9 

ro 

9 

9 

8 

I u  T I ~ I E .  

Wlthin 1 5  minutes of 
Actuals. 

Average ol 
8 years. 

Within 8 inches of 
Actuals. 

H . W .  

69 

74 

75 

73 

65 

68 

71 

71 

10 

_ 

H .  W. 

95 

94 

9 1 

93 

95 

98 

97 

96 

Wlthin of mean range 
a t  Springs. 

L. W. 

70 

7 3 

74 

68 

6 a 

65 

70 

75 

L. W. 

93 

87 

8 5 

98 

92 

97 

9 7 

97 

H .  W. 

9' 

98 

9s 

96 

97 

94 

97 

97 
--- 

93 

- 

L. W. . 

9 = 
97 

98 

9 5 

95 

94 

93 

9 7 

96 

_-a 

71 

-__-__ 

95 

__  
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PERCENTAGE OF ERROR IN PREDICTED TIMES A N D  H E I G H T S  AT 
R I V E R A I N  S T A T I O N S  F R O M  AUTOMATIC O B S E R V A T I O N S .  

349. No levelling operations were carried on by this party during the past 
field season, the levelling detachment being employed on revisionary t r i a n g u b  
tion in Assam. 

YEAR. 

1 8 9 0 .  . 

1 8 9 1 .  . 
1892 . . 
1893 . . 
1 8 9 4 .  . 
1 8 9 5 .  . 
1 S 9 6 .  . 
1897 . . 

Average of 
8 years. 

P E R C E N T A G E  O F  ERROR IN PREDICTED TIMES A N D  HEIGHTS A T  
B U S H I R E ,  OPEN C O A S T  STATIONS. 

Y E A R .  

1895 . . 
1896 . . 
1897 . . 

Average o f  
Open Coast 

< 

Stations. 

345. Bushire, treated as  an open cozst station, is the only port where t h e  
p r e d ~ c t ~ o n s  are not good, a s  will be seen from the table given below. It  was 
thought that the meteorological conditions prevailing in the  Persian Gulf had 
caused the  peculiarities exhibited by the  tidal curves, but though several tes ts  
were applied no connection could be found between them. Mr. E. Roberts, of  
t h e  Nautical Almanac Office, has been furnished with tracings of the  tidal 
curves, and he proposes to treat the predictions in a similar manner to  that 
adopted for riverain ports ;  it is, therefore, proposed t o  keep the Bushire 
Observatory open until t h e  accuracy of his method can he tested. 

VI 
C 0 .- 
a ce - 
0 

d 

- 
3 

3 

2 

2 

2 

2 

2 

2 '  

I N  TIME. 

.- 

-- -- 

I N  TIMB. I I N  H E I G H T .  

I N  HEIGHT. 

Within 15 minutes of Within 8 inches of 
Actuals. Actuals. 

1 

Within of mean range 
at Springs. 

91 54 Ti 58 

wii; Actuals. 15 minutes of Within S inches of 
Aclu3ls. 

-- 

H.W.  L. W. H.  W. L. \V. 

... 41 

... 44 7 7 

... 3 7 
- 

l o  71 70  95 

H. W. 

90 

92 

94 

89 

88 

94 

87 

96 

86 

L. W. 

63 

66 

6 5 

50 

42 

47 

42 

5 7 
-- 

H . W .  

53 

64 

61 

57 

56 

59 

56 

59 

I.. W. 

86 

g2 

95 

84 

80 

84 

74  

91 

5 7 

W~thin r\ of mean range 
at Springs. 

69  

L. W. 1 I-!. W. 

H .  W. 

69 
73 
7s 

96 

5 5 

58 

60 

5 7 

5 5 

5 5 

5 5 

61 

L. W. 

45 
62 
8 I 

95 

64 

66 

72 

68 

66 

74 

63 

7 5 
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350. During the  approaching field season t h e  levelling operations will be 
resumed and  the  detachment under Mr. Bond will be employed in completing 
t h e  main lines of levels between Katni and Allahabad and Katni and Sironj ; 
and,  if possible, the line connecting Bidar and BhopPl will be started. 

35 I .  T h e  regular levelling operations of this party, under Mr. Bond, were 
postponed to admit of the  detachment being employed on the revision of the  
triangulation in the  Khdsi and Gdro hills, owing to alleged changes in their 
position, due to the earthquake of 12th June  1897. 

352. Mr. Bond's instructions were to  re-observe the horizontal angles of the 
Eastern Frontier Series, and  to re-determine heights of stations, with a view t o  
ascertaining what effect the earthquake had, produced on the triangulation, and 
also, i f  possible, to  ascertain the seat of seismic disturbance. It  was found, 
however, that  t h e  disturbed a rea  was very much more extensive than a t  first 
anticipated, and that the work was never outside the  affected locality. Mr. 
Bond's results are  therefore only relative. A lzteral displacenient seems to have 
taken place towards the north-west, varying from 2 to  12 feet, apparently indica- 
ting that the centre of the  core of the earthquake lies about midway between 
the  Eastern Frontier and Brahmaputra Series. T h e  heights of stations exhibit 
changes, showing in some cases a subsidence of 4 feet  or a n  upheaval of 
24 feet. 

353. Mr. Bond's Narrative Report is given in the Appendix, and with it a 
chart illustrating his operations. 

T h e  detachment commenced observations a t  Cherra Poonjee and carried 
t h e  work northwards along the  Eastern Frontier Series. T h e  observations 
were taken with Troughton and Simm's new 8-inch micrometer theodolite. T h e  
mean triangular error, which ranged between 1"'57 and jV.82, was 3"*41. In 
connection with t h e  work, observations were taken a t  three topographical 
survey stations with an Everest's pattern 8-inch vernier theodolite. 

354. T h e  season's outturn was a s  follows :- 
Horizontal and vertical angles were taken a t  13 stations, fixing the  positions 

of 22  and the  heights of 25 old stations. T h e  series extended over a direct 
distance of 50 miles and embraced an area of 1,020 square miles. 

T h e  triangulation was carried across the  Khis i  hills, where the earthquake 
was most felt, and where numerous landslips and  extensive fissures were met with 
everywhere, particularly along the  courses of rivers and streams. The  roads and 
bridle-paths were greatly damaged and In many cases destroyed. In the course 
of the operations the party had to ascend and descend bare landslip slopes from 
I ,500 to 2,000 feet in height, and to cross over steep narrow wedge-shaped 
ridges with landslips on either side, extending to depths ranging from 600  t o  
1,000 feet, which were in many places dangerous. Mr. Bond reports that 
throughout his whole sojourn in Assam earthquakes were of continuous occur- 
rence and he is of opinion that  the h ~ l l s  may still be undergoing slight changes. 

355. In addition t o  the regular departmental work of the tidal and level- 
ling party, a considerable amount of extra work had to be undertaken to 
furnish other depaitments and  Local Governments with information applied for 
by them. 

356. T h e  recess office of this party was inspected by the Sup-rintendent, 
Trigonometrical Surveys, in January 1898.' 

Lieutenant Crosthwait reports favourably of Alcssrs. Relcham, Connor, and Barker and Surveyor 
Dhondu Venayrk in the tidal section, and of hlr. Bond and Surveyor Syed Z ~ l l e  Hastlain ernplojed on tlie 
revisionary triangula~ion, The staff of mechanics, sub.surveyors, and computers are reported to have 
worked well. 
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Number 
of 

party. 
Nature and locals of field operations. 

Topographical Sumeys. 

KBrndp, Darrang and  Nowgong 
Sylhet and Cachar . . 
Upper Burma . . .  

Ditto . . . .  
Sind . . . . .  
Lushai . . . .  
Sind . . . . .  
Himllaya . . . .  
Upper Burma . . .  

I Forest Surveys. 

Coimbatore . . . . .  
Kurnool . . . . . a  

Cuddapah . . .  
Salem . . . . . .  . . . . .  South Arcot 
Bombay . . .  
LowerBurma . . .  
Central Provinces . . .  
Punjab . . .  
Burma . . . .  

Cadastral Surveys. 

. . . . .  hlyingyan.  
Minbu . . .  
Lower Chindwin . . . . .  
Katha . . .  
M a n d a l a y .  . . . .  
Prome, etc. . . . . .  
NodkhAli . . . .  
S5ran . . . . . .  
Darbhanga . . . .  
Muzaffarpur . . . . 
Toungoo . . . . . . .  

Traverse Surveys. 

Statement showing the cost-rates of work exe, 

I 
-- 

COST-RATE PER SQUARE NILB. 

-- 

Detail survey and preparation ol  maps 

. . . . .  Farmkhabad . . . . . .  I'ilibhlt . . . . . .  . . . . . .  Gonda . . . . . .  ( K h e r i  



TABULAB STATEMENTS. .Ir 

Field Parties during the year 1897-98- 

Total cost, 
inclusive of 
charges lor 
instruments 

t o  Provincial 
Governments. 

I 

--- 

.......... 

Cost-rate per 
acro. 

Cadastral survey, 
includ!ng 

d~~le~'";y 
and mapping. 

- - 

COST-~wn  pan SQUARE MILE. 

( a )  Includes 81,415 expended on demarcation; 17,470 CI- 
pended on completion o f  cadastral mapa; Ra,lao er-  
pended on 2' mapping; 94.415 s x p ~ n d e d  on 6eld 
statistics; P l ,o lg  expended on trainin o l  officers ; 
R15o expended on miscellaneous works Tor Settlement 
OAicer and Uirector, Land Records. 

(6) Includes R5,o75 costol revision survey i n  Distr ict Cachar ; 
Rj ,61~erpended on 2" mapping. 

(c) Includes Y7.128 cost of triangulation of the Frontier ex- 
tension series. 

(d) Includes Ra,ooo expended o n  instruct ion of surveyors. 
etc. 

(s) Includes R1.267 erpended on Quetta Revision Survey ; 
R z 8 . p ~  on mapping and 94,600 on Kach Settlement. 

(f) Includes Y 13,263expended on arrears of mapping; R>,j=a 
on N i h a n  Town Survey; 8355 o n  revision a l  umna 
bank survey; and Rj,aj5 on instruct ion of doldicr 
Surveyurs, etc. 

(g) lncludes Ra.7qo expended on taversing. 
( h )  Includes U4,531 expended on levelling. 
(i) lncludes B7oS expended on llashahr mappine. 
(j) lncludes R7,592 expended on traversing 21 I liniar miles. 

( k )  lncludes R3.422 expended on revision of Shwcbo maps 
and RZ,PYS i n  Azimuth ob=rvationsof h le ik t i la  and 
YamPthin local survey. 

(1) Includes Rgap expended o n  Resnahad badars; and 
R462 expended onarrearsol work i n  District Midnapore. 

(m) Includes R3.646 erpended on 16" Didra Topographical 
Survey ; Y446 expended on demarcation ~n Kachnar 
Mahal; and R103:expended on Champeran Traversing. 

(71)  Includes R2.696 expended on revision work. R I S ~ X -  
pended on 16" Dihra Top~graphica l  survey ; ' R ~ s ~  er -  
pendcd on 64" survey o f  Samastipur Municipal i ty; 
81,926 expended on demarcation of Bhdgalpur-Purnea 
Ncpdl  Liaundary and R3.791 on Bihar badars. 

( 0 )  Includes 8981 expended on 16" Didra Topographical 
Survey ; R ~ j j e x p e n d e d  on arrears of traversing; R g j  
expended on survey o f  Govindpur Terarasia; R1,74 
on Orissa badars and revision work; and R152 o n  
Patna Railway GhAt Survey. 

(p) lncludes 82.8 17 expended on demarcation ; R6.463 ex- 
pended on Rangoon Town.  R 3  688 cxpendded on =' 
mapping of District ~mhersCand '  YB,S5S expended om 
rev~sion survey and a" traces of District Pegu. 

(g) lncludes B4,197 debitable to late 1'80. 2 Party; R4,ao~ 
expended on a" detail survey o f  104 square miles in 
Distr ict Jhansi. giving a rate o f  R40.4 per square mile . 
and R13.349 charge of North-Western Provlncsr ~ n w :  
i o g  Office. 
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PART Ill. 

THE OPERATIONS AT THE HEAD-QUARTERS OFFICES. 
357. These offices comprise- 

( I )  The Head-Quarters Offices a t  Calcutta. 
(2) The Trigonometrical Branch Ofice a t  Dehra Dlin. 
(3) The Drawing Office at Sirnla. 
(4) The Forest Survey Branch Office a t  Dehra D6n. 

A description of the work carried on in each office is given below :- 

I.-HEAD-QUARTERS OFFICES,  CALCUTTA. 

SUPERINTENDENCE, CORRESPONDENCE A N D  ACCOUNTS. 

Supevinlendence. 
Major-General C. Strahan, R.E., Surveyor-General of India. 
Colonel J. E. Sandeman, I.S.C., Deputy Surveyor-General i n  charge Revenue  ranch (on lurlough 

up t o  2nd Seplernber 1898). 
Major-General R. G. Woodthorpe, C.B., R.E., Officiating Deputy Surveyor-~eneral, i n  charge 

Revenue tiranch, from lo th  Nocernbrr 1897 to 26th May 1 8 ~ 8 .  
Lieutenant-Colonel J. R Hobday, I.S.C., Assistant Surveyor-General from lo th  ~ o v e m b e r  1 8 ~ ~  to 

lzth June 1898. Officiating Deputy Surveyor-General i n  charge Revenue Branch, up to gth h o v -  
ember 1897 and again from 27th May  1693; confirmed 3rd September 1898. 

Major F. B. Lor.ge. R.E., O f f i c i a t i n~  Assistant Surveyor-(herd up to 9th November and on special 
duty up to 18th November 1897. 

Major W. J. Bythell, R.E., Officiating Assistant Surveyor-General, from 13th June to6 th  August 
1898. 

Captain H. A. D .  Fraser, R.E., Officiating Assistant Surveyor-General, from Sth August 1898. 
Mr. T. W. Babonau, Registrar. 

Csvvsspo~~de~zcr. 
Mr.  T. A .  Milne, Head Assistant. 
,, G. C. Walker, Head Clerk. 

Dabu I<alipodo Ha~ierji, Clerk. 
,, Heni Madhab Banerji, Clerk. 
,. Chuni La l  Dey, 
,, D u r ~ a  Xarayan Ghosh, ,, 

Ramkristo Chunder, ,, 
hl;. H .  E. D'Crur, Clerk, on leave from 15th No- 

vember 1897. 
Babu Gopal Chunder Dass, Clerk. 

,, Kal i  I<rislo Chullder, , 
and seven othen. 

 account^. 

Mr. C. 0. Gray, Head Clerk. 
Babu Ra j  I<r~shna blukerji, Clerk. 
,, Hem Nath Dutt, 

and nine others. 

358. The general direction of these offices remained in the hands of Major- 
General C. Strahan, R.E., throughout the year. The Revenue Branch Section 
was under Lie~tenar~t-Colonel J.  R. Hobday, I.S.C., up to 9th November 1897, 
under Major-General R. G. Woodthorpe, C.B., R.E., up to 26th May 
when he died, and again under Lieutenant-Colonel Hobday, from 27th May u p  
to the close of the year. The services of Colonel J. E. Sande~llan, I.S.C,, 
having been replaced a t  the disposal of the Military Department, Lieutenant- 
Colonel Hobday was confirmed as Deputy Surveyor-General from 3rd Septem- 
ber 1898. The General and Topographical Branch Sections .were under 
Major F. B. Longe, R.E., up to 9th November 1897, under Lieutenant-Colonel 
Hobday up to 12th June 1898, under Major Mr. J. Bythell, R.E., up to 6 t h  
August and under Captain H. A. D. Fraser, R.E., up to the close of the year.+ 

The Assistant Surveyor-General reports as lollows :- 
Mr. T. \V. Babonau has continued to perlorm with credit the duties co~lnected with the general super. 

intendence of the oHicc. 
hlcssrs. i\.lilne and Gray have superintended their respective sections very satisfnctorily, and 

Mr. J .  A. Vallis llnq carried out the arran:cements for the despatch of stlrvey k I r . t l i x l s  to Burma in a saljs- 
factory manner. Tlle nali\,c clerks have done \rell, more especiallv Babu i  Beni hladhab Banerji, chun, 
1.d I)e).. U o o r ~ a  Narayan tiliure, Ham l i r isto Cliundcr. Rd j  Icrisilna hlukerji, copal cllunder bass and 
Norc~idro Nath hlul;crji. 

l ' l le D c l l u l ~  Surr.eyor-General, Rcvenue Branch, reports that his H e l d  Clerk, hlr. c;. C. walker ,  con- 
duclcd his \vorliin a vrry ctlicietlt manner, and that the native clerks, &,bus l<alipudo ~ ~ ~ ~ ~ j i  and Kanti 
Churlder Sen are deserving of special mention. 

L 
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D R A W I N G  OFFICE. 
359. T h e  Drawing Office continued under the  superintendence of Mr. A. E. 

Spring throughout the year. 

SECTION 1 . - G E O G R A P H I C A L ,  DRAWING,  A N D  C O M P I L A T I O N .  

have taken place 
in the personnel 
and organization of 
this section. Mr. J. 
R. Adels retired on 
pension on the 
6 th  April ; Mr. R. 
C. Sinclair left on 
I 2th May on depu- 
tation to Siam, 
where he died on 
16th July. T h e  
vacancies thus 
caused were filled 
up by the appoint- 
ment of Mr. E. W. 
Stark and  Mr. A. 
S .  Nelson. 

360. During the year under review a few changes 

Personrtel. 

perintendent, 3rd grade. I others. 

361. During t h e  year the amalgamation of the three drawing offices, viz., 
Calcutta, Simla and Dehra, was effected and all the  draftsmen, both European 
and  Native, have been put  on to one list. 

362. T h i s  Section has as  usual been employed to a very large extent in  
dealing with the  compilation of the maps of the several frontier series ; of those 
of t h e  North-Eastern Frontier series, sheets Nos. 15 N. E. (3rd edition), 23 
N. W. (8th edition), and 23 S .  E. (2nd edition) on the  4-mile scale were 
brought up to date  and  published; sheet No. 23 S .  W. (8th edition), parts 
of sheets Nos. 23 N. W. and N. E. on the  4-mile scale, a s  well a s  sheet NO. 9 3  
(2nd edition) on the 8-mile scale, were corrected and brought up to date. Of 
the  South-Eastern Frontier series, sheets Nos. I ,  a, 3,4, 5, 6 and 8, on the 8-mile 
scale were also added to, corrected, and brought up t o  date  ; and the following 
published: sheet NO. I N. E. (6th edition), No. I N. W. (5th edition), No. 3 

S. E. (5th edition), sheet No. 2. N. W. (2nd edition), No. 2 S. W. (2nd edition), 
No. 5 N. W. (5th edition), all on the 4-mile scale ; also sheet No. 1. (5th 
edition) on the  8-mile scale. 

363. T h e  standard sheets of Upper Burmaon the  I-inch scale have been 
added to, by the publication of sheet No. 306 with additions and corrections to  
date  ; sheets Nos. 314 and 359 were completed and published ; and sheet 
No. 268 (2nd edition) is a t  present under publication. 

364. T h e  standard sheets of the other provinces on  the I-inch scale which 
were added to, changes made in boundaries and otherwise brought up to date, 
were a s  follows : of Bengal, 3 sheets ;  Central lndia and Rdjputina, 7 sheets ; 
Central Provinces, 4 sheets ; Hyderabad, I shee t ;  Punjab, I sheet ; and 2 sheets 
of the Bombay series on the 2-inch scale were also completed and published, 
viz., Nos. 199 N. E., and 199 S. E.; and 3 sheets of Central I n d ~ a  and Rdjpulina, 
and 4 sheets of Central Provinces are still in hand. 

365. Among the General maps, those which might be specially mentioned 
here are.-The 3rd edition of the 32-mile map of India wh~ch  was brought up to 
date  and sent to press for publication ; Burma and adjacent coui~tries on the 
32-mile scale ; India, 32-mile scale, showing railways ; India, 32-mile scale, 
showing canals ;  India, 32-milt: (skeleton) ; also India, 128-mile scale, and India, 
256-mile scale, were all brought up t o  date  and completed. A new Railway 
M a p  of India on the  32-mile scale, showing railways and steamer stations, was 
put in hand and is nearing completion for press ; this map is to take the place 
of the old 64-mile map hitherto used, a s  the scale has been found too small and 
the map is now too crowded with names of stations, so  much so, that i t  is dificult 

Mr. W. Stotesbury, Chief Draftsman. 
Ertra Assisfont Superi,ltendents 
o l d  S u b - ~ i n i t a ~ l  Supcrintenlntr 
otr dmly. 

Mr. A. G Wyatt, Extra Assistant 
Superintendent, and Grade, from 
27111 April 1898. 

,, T. H . Rendell, Extra Assistant 
Superintendent. 3rd grade, up to 
27th March 1898. 

,, 1. +. Barker, Extra Assistant Su- 
per~ntendent, 4th grade. 

,, G .  E .  Parker, Extra Assistant Su- 
perintendent, 5th grade, up to 4th 
January 1898. 

,, J .  Campbell, dxtra Assistant Su- 
perintendent, 5th grade. 

,, S .  0. Madras, Sub-Assistant Su- 
perintendent, 1st grade. 

,, A. H. Peychers, Sub-Assistant Su- 
perintendent, and grade. 

,, C. C. Hyrne, Sub-Assistant Su- 

Mr. W. Green, Draftsman. 
u A M ~ s g r o v e  ,, 
8 .  J . .R:  Adel. ,, Up to 

6th A ril 1898. 
*I R. C. inc la ir  up to 12th 

1898. 
,, A. S .  Bateman ,, 

;; t: {.Wilson Green 
,, E. W.  Stark 

* . S .  Nelson 

Native Drafl~rnm. 
Babu Purna Chandrn Sen. 
Xlunshi Muttyullah up to 17th August 

1898. 
,, Rahim Baksh up to 20th Sep- 

tember 1898. 
Babu Sarat Chandrn Chntterjee. 

,. Narendra Nath Wukherjee. 
,, Subodh Chandra Sarkar. 
,, Sarat Chandra Coomar and z8 
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to make any more additions to it. Another map of India on the  same scale  
(3a-mile), shoving railways on the different gauges, canals is blue, and hills in 
grey, was also newly prepared tor the Military Department and  sent  t o  press ; 
this map will be published during the coming year. 

366. I he provincial maps of India on the 16-mile scale were all more or 
less added to and brought up to date, that of Bengal, Bihar and Orissa had t h e  
hills brush-shaded and sent for engraving. T h e  map of t h e  Madras Presi- 
dency is still under co~npilation From material supplied by the Madras Kevenue 
Survey and will be ready for publication early next year. 'The divisior~al map 
of  Tenasserim was brought up to date  and published, and 1 7  district maps were 
also revised and brotlght up to date. 

367. Of the sheets of the Atlas of India, 77 passed through various stages, 
such as  additions made to railways, roads, canals,  boundaries, and names, etc., 
8 of which had the hills brush-shaded and sent for engraving. 

368. T h e  maps for the  Administration Reports of the several Provincial 
Governments, which were attended to, were those of the Punjab and Upper 
Burma, that of Assam had the hills brush-shaded and sent for engraving ; 
also 25 district maps on the  8-mile and 16-mile scales were corrected and added 
to, those of Chhindwlra, Mirzipur, and Hoshiirpur had the hills added i n  brush- 
shading for engraving. 

369. Of the cantonment and citv plans, 91 mere corrected and brought up 
to date, from recent data supplied by the Military Works  Department or Local 
Governments. 

370. In addition to the preparation of the 32 Index maps required for this 
report, a large number of special maps were prepared and printed for the Mili- 
tary Department; being mostly maps of cantonments includ~ng the  country within 
a radius of 1 2  miles, also maps to illustrate the Famine Report of Bengal, t h e  
Famine R e ~ o r t  of the Central Provinces, the Sanitary Commissioner's Repor t  on 
;hdera a n b  mortality in Central ~ r o u i n c e s  ; 4 setsof  t h e  map of India on 1 9 2 -  
mile scale, showing the quinquennial progress of education 1892-97, for Home 
Department; also 14 maps in connection with the  work of the  Burma-China 
Boundary Commission. 

37 i .  T h e  colouring of  1946 maps a s  office copies and for other Departments  
was also accomplished. A large amount 01 professional da ta  was supplied to  
various officers and to the Portuguese Government of Goa. The  correspondence 
in connection with the work of this section still keeps increasing, no ferver than 
a,Soo letters having been received and answered during the  year under report. 

3 7 2  T h e  work of this section consists in examining and preparing for 
photozincography, the fair maps  received 

Ptrsonnt1. from the field parties of the  Revenue 
M ~ .  T. Shaw, Head Draftman, up to 11th Branch ; in bringing up to date ,  and re. 

December 1897. 
,, G .  ,-ampbe,,, do. do. (srrb.pro tern.). publishing the  old maps ; in the preparation 

from 12th December 1897 to 12th April of the index maps for field parties and for 
I 89s. the General Report ; in colouring maps ,, E. P. S .  Hill, Head Draftsman. from 
13th ~ p r i ~  189s. on various scales ; in tracing maps, 

furnishing plans, and supplying data  t o  
Su5.Assisto11t Stiperinfe~~dc!~ts OII duty. Government Officials and others. T h e  

Mr. H .  W. Biggia, Sub-Assistant Superilltend- of the field books, and  
cnt, 2nd grade, up to 1st April 1YyS. 

H .  H .  H .  Hasby. sub-Assistant Superin- azimuth computations, etc., On which the  
tendent, 2nd grade, from 20th February several Revenue Surveys are  based, is 
l'?S. 

P. I\ Vaughsn. Sub-Assistant S~~perin-  'Is0 i n  se.ctiOn. 
tendent, and grade, Iruln loth October 373. O f  the maps of district Peshiaar 
1897 (Punjab) reported on last year in pardgraph 

Nrltive Draftsnon. 409, the drawing of tour sheets on scale 
Munshi Abdhl Azlz. 

,, Abd61 Ruzzaq. I inch= I mile for reproduction to full scale 
Babu Tincory Sen. was finished, and two of them are  passing 

,, Bacharam Banerjea. 
Rani Chunder Sen and 20 &has. through press ; the compilation of  the 

remaining sheets is in progress. 
SIO-SYIV~YOI, t ic . ,  on dud,. 37e. One sheet oI district Montgomery 

Babu ~ h t d o y  Chundcr Dar. (Punlab) has been recompiled from the  old 
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pavga?ta maps on scale of I  inch=^ mile for republication on full scale, and 
passed with final press order, and one printed sheet of this district has  also been 
corrected t o  true standard form and sent to  press for reprint. 

375. Three  sheets of district Hissar and five sheets of district Umballa and 
Karn i l  were corrected up  to date ,  a n d  additions to boundaries, rcads, etc., made 
thereto ; and eleven sheets of district Dera Ghhzi Khrin were revised a s  to  
their boundaries from materials furnished by the Settlement Officer. 

376. T h e  old sheets of the North-Western Provinces, previously printed 
without village boundaries, were completed from five sets on scale 2 inches= I 
mile, and corrected up to d a t e  from information supplied by local authorities, 
and were sent to press for reduction t o  scale I inch= I mile ; besides this a large 
number of sheets of this Province, Bengal, Bombay and Lower Burma on scale 
I inch= I mile mere also corrected and brought up to date ,  for republication 
from materials supplied either by the district officials or from da ta  obtained from 
latest surveys. 

377, Corrections have been made in spelling of names and details of nine 
sheets  of districts Hooghly and Ho\\,rah, on scale 2 inches= r mile for a new 
issue on scale I inch=[ mile ; the typing of the sheets  is well advanced. 

3 7 8  Of the sheets of disrrict Tavoy (Lower Burma) reported on last year 
in para. 410, the drawing and typing of two sheets (in 8 sections) were finished 
and other two sheets are  nearing conlpletion. 

379. Three large scale plans of the cities of Cawnpore on the r 2-inch scale, 
Allahabad and Lucltnow on the 6-inch scale  were corrected, and additions 
made  thereto from information supplied by the Executive Engineer and Military 
authorities, and a map of Calcutta city with suburbs (in t\vo sections) on scale 
6 inches= I mile is being recompiled from the  materials of the last Calcutta 
and Dihi-Panchzinnagrdm surveys. A map of Moulmein Town (complete in 8 
sheets) on scale 400 f e e t = ~  inch has been corrected and published ; [he same 
map ( c o m p l ~ t e  in 6 9  sheets) on scale jo feet= I inch has also undergone correc- 
tions, of which 50 sheets were published last year  and  the remaining 19 are in 
press. 

380, One sheet embracing the northern section of the  map of Calcutta and 
surrounding country has been compiled from the  sheets of districts Hooghly, 
2 q P a r g a n a s  and Nadia on scale of I inch= I ~ni le ,  and the two southern sec- 
tions of the same were corrected up to date  from the  materials furnished by the 
local authorities. T h e  whole was published a s  a third edition. 

381. In addition to  the above, a large amount  of mapping has, a s  usual, 
beer1 done for other departments. A specral map of Narhan estate has 
been compilcd from t h e  sheets of district M o n ~ h y r  on scale of I inch=! mile 
for reduction to 9 inch scale, for the Director of Land Records and Agriculture, 
Bengal, and a plan in two sections on scale  of 4 i n c h e s = ~  mile of NaihAti 
Municipality was prepared for the Chairman of that  Municipali~y. 

382 T h e  traverse computations of districts Amherst and Paldmau extend- 
ine over eight seasqns were thoroughly examined during the year. Traverse 
data ,  calculalion of areas and such like information has, a s  usual, been prepared 
in this office, and supplied to field parties and district officials. Of traverse 
data, 599 pages were copied and supplied. A traverse of Captain Andersorl's 
survey of the NepAl boundary along the  Province of Oudh was prepared from 
his field-boolr of 1859.60 for record and use of this office. Latitudes, Longitudes 
and direct distances of revenue survey points in districts Nrmrir, Hoshangabad, 
Prome, Tharrawaddy and Henzada were calculated, also bearings and distances of  
P ~ t c k d  pillars on the Bhutdn and A s s a ~ n  boundary and of points oi the Hooghly 
river survey. An area slaternent showing the areas of all the districts in the 
Nor~h-Western Provinces and Oudh was prepared for North-Western Provinces 
Government. T h e  areas of districts Dera Gliizi l<liAn, Dera Ismi11 Khdn, 
B;~nnu and Haz5ra of the Punjab according t o  par ,~~a~rns  and tahsils were 
calc~llated, a r ~ d  the are:i of district Puri arcording to par,ca~lns by su~nmation 
of villages was prepared and supplied. T h e  co-ordinates of all triple junctions 
of villagc:~ of d i s~r ic t s  I'ro~nc, 'Tharrawaddy and Henzada f;llling in Burma 
standard sheets Nos. 179 a112 181 w c w  calculated and plotted from one oommon 
origin. Traverse c i r c u ~ ~ s  and pnrdahs of two groups of vill.~~!t.s irere calculated 
and ~ ~ l o ~ t e d ,  and congreg;rtetl v;llage rr1:lps prep;lred and ~ u ~ , ~ l i e d  to the Collec- 
tor of Nadia. Bigh~y-six t r a c i ~ ~ g s  of sheets and forty-nine tracings of village 



plans were also made and supplied to  district and other officers. Fifty m a p s  on 

various scalfs \\?ere coloured. Eleven thousand four hundred twenty-seven maps  
coloured in Map Record and Issue Of ice  for etock were examined in this section. 

During the year under r e p x t  a large amount of correspondence was deal t  
with by this office, the  total number of letters belng 1,265. 

SECTION 111.-CADASTRAL. 

383, This  section is employed in preparing the original maps of all 
cadastral surveys for photozincography 

Pcrso~tnel. and zincography. T h e  maps to be exam- 

M ~ .  .. H. D. E w ~ n g ,  Sub-Assistant Superin- ined are, on receipt of t h e  originals, sub- 
tendent, 1st grade. mitted to a cursory examination in order 

permanen t  Establiskmcnt. to  see that  the sheets are  in every respect 
fit for reproduction. 

6 Draftmen. 
r Wr~ter. 384. In the North-Western Provinces 

the returns for the  previous year showed 
Temporary Establiskment. 3,939 sheets  of district Garhw61 remaining 

15 Tracers. to be published, and during the year 3,306 
3 Mohanirs. sheets of the same have been published, so  
the balance of 633  sheets remain to be printed during next season ; of these q j o  
sheets have been prepared for publication. 

38;. In Burma the  returns for the  ~ r e v i o u s  year showed 1,214 sheets  
to be published, and during t h e  past I 2 months 1,808 sheets  of 

districts Katha, Kyauks6, Meiktila, Magwe and Mandalay of Upper Burma 
and Pegu of Lo~ver Burma mere received from Part ies;  out of these I,r 14 
sheets o f  the same have been published, leaving a balance of 1,908 sheets  
remaining to be printed ; of these 500 sheets have been prepared for publication. 

386. In Assam the returns for the  previous year showed 7 I sheets  rerirain- 
ing to  be published and during the  past twelve months 304  orginal sheets of 
district Cachar were received ; out of  these 3 1  r sheets have been published during 
the  year, leaving a balance of 6 4  sheets remaining to be printed ; of these 50 sheets  
have been prepared for put)lication ; 5 sheets of district KAmr6p were published. 
Those remaining incomplete are dtstricts Kirnrlip (8 sheets),  Stbsdgar (8 
sheets), and Sylhet (45 sheets). These are  mostly blocks and waste lands, and, 
under existine orders, are not to be printed. 

'The total number of  maps passed for publication during the  year was 4,Soo : 
of which 4,731 were actually printed, 3,526 having been p h ~ t o z i n c o g r a ~ h e d  
and I ,205 zincographed. At the close of  the  year there were rematning to be  
published 2,666 sheets against 5,285 sheets in last year, shaming a decrease of  
2,619 sheets. 

387. T h e  services of 3 m?hayr-irs were sanctioned by t h e  Board of 
Revrnue to do all the 6ndnr correclions of district Tippera which was supplied 
to this office by the Settlement Othcer ; of this goo original sheets have been 
corrected of the northern and central divisions of the district. 

388. In addition to this a good deal of tniscellaneous work for  Collectors, 
Settlement Officers and others has been done. 

389. T h e  Cadastral maps dealt with during the year under report were 

perso~r~rel .  [hose of Bihar, Orissa, a:ld 
Chittagong. 

AIr. E. P. S. Hill, in charge lmm 1st October 1897 to 13th For  Bihar, 1,672 Cadas- 
April ~Pgq. 

hlr. A. 8. Smart, in  charge (ronr 14th April to got11 September tral m;lps were received dul ing 
18t19. previous ye. rs and were re- 

hfr. P. I<. Vatlgllrn, from 1st October to 5th Novcrnhr 1897. 
Mr. C. C. n!.r~~e, lro~n tdtll  April ILI 30th September 1 8 ~ 8 .  duced by pentagrnph to the 

scale of n inches= I mile fc,r the 
Permonant  Es!~lblishrntnt. 

b Draftsmen. completion of the st;rtl,!ard 
l'tnpdrary Est~bl~shmtm~. sheets ; there were received 

b Computers. Writer, e t c  
5 Ura l t sn~cn .  

during the  year I ,oGa nl.~ps. 
390. T h e  reduction of 

4,864 cadastral maps of Oribsa 
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received during previous years, to  the  scale of I i n c h e s = ~  mile was completed 
during t h e  year under report, this completed the  reduction of t h e  Orissa maps. 

391 .  From Chittagong 3,264 cadastral maps were received, of which 1,1oo, 
were reduced t o  the  scale of 2 inches=[ mile, the  total number of sheets dealt 
with ot Chittagong reached 1,844, of which 727 were received during previous 
years. 

392. For  Bihar 44 sheets  have been outlined and completed. T h e  interior 
details of 56 were examined and 16 were finally examined and forwarded to the  
Photographic Office for reduction to the  scale of I inch=] mile. T h e  outlining 
of 56 sheets has  yet  to  be dealt with though several have been plotted, and the  
details of a number reduced by pentagraph. 

T h e  publication of t h e  Orissa standard maps has for some time heen 
brought to  a standstill owing t o  numerous unsettled boundary disputes and the 
non-return of the proof sheets from t h e  Settlement authorities. T h e  outlining 
of four sheets mas completed during the year under report. T h e  publication 
of the Chit tagong standard maps will be taken in hand during the  current year. 
T h e  26 sections on the  scale O F  2 inches=[ mile of the  Orissa standard sheets 
containing irrigated areas, specially called for by the Government of Bengal, have 
not yet  been published owing to the numerous additions that  are  being made 
to them a t  the  request of the  Canal Department.* 

E N G R A V l N G  O F F I C E .  

393. Mr. A. E. Spring held charge of this office throughout the year. 

Perron~ret. Mr. T. B. Rodger, who had been on furlough 
on medical certificate, was invalided in 

Mr .  A. E. Spring, Assistant Surve~o~ .  November 1 8 ~ 7 .  Mr. A. R. Coard was on General in  charge. 
,, 1. Fulford, Head Engraver. furlough to Europe till 25th September 1898. 

$. h l .  Coard, Engraver. 
,, T. B. Rodger, ,, retired November 

394, T h e  outturn of work for the year 
1897. has been very satisfactory, it being in excess 

,, A .  W. N. James, ,, o f  last year in all items except outline ; but 
,, A. H.Coard. ,, on furlough. 
,, E. Earle, many sheets were under correction for  
,, F. R. C. ScaIIan, ,, accentuating the village names, and thiswork 
,, E. C. V .  Ollenbach, ,, 
,, L. H. Musgrove, ,, accounts for the  slightly less outturn in that  
,, A. T. Vieux, branch. 

A .  E. W .  Cann, ,, 
,, H. H. Green, 

395. T h e  sheets published during the  
30 Native engravers. year a re  six quarter atlas sheets,  fourteen 

1 Apprentice I) district maps for administration reports, t h e  
copper-plate Printing Section. 16-mile map of Gujar i t  (with hills), four 

Mr. W. T. Collins, copper-plate Printer. plates of a daily weather report for the  Photo- 
,, A. P i l l e~ ,  Assistant Copper-plate Litho. Office, a scale plate contaicing 5 scales, 

Printer and Store-keeper. and 2 tint plates. 
396. Sixty-five unpublished quarter arias sheets in various stages of 

progress have been added to and corrected, 63 published quarter sheets and a 6  
full plates have been brought up  to date  for printing, and 25 quarter sheets 
have been projected and borders cut. In all 310 plates have been in hand. 

397. T h e  map of  India, 128 miles, has been brought up to date, a matrix 
and duplicate taken and the  hills put in hand on the original plate. T h e  256. 
mile map has also been brought up to date. Of the  16-mile provincial maps, 
Bengal, in 2 sheets, has been nearly completed in outline and writing a s  far a s  
material supplied, but there are still blank portions in each sheet waiting to be 
filled in with the latest available material, Bombay has been completed a s  far  as 
material supplied, Madras has been completed in outline and writing as  far a s  
m:lterial supplied in all sheets but No. 5 ,  which is waiting the return of  the 
duplicate plate t o  complete the Travancore State, the tour sheets of Punjab and, 
Kashmir without hills have been in hand to bring them up to date  for publication, 
and good progress has been made with them, sheet No. 2 of the hill edition is 
well advanced, the two sheets  of RAjputAna have had additions made to them. 

Mr.  Stotesbury and Mr .  Hil l  in lheir posts as Chief and Head Draftamen, respectively, super- 
vised their establishments very efficiently. Messra. Wyatt, Smart and E ~ v i l ~ g  have alro done well as heads 
of the Examining, Bengal I l r a w i ~ ~ g ,  and Cadastral Sections. Mr .  Madras has also done very good work. 
'The European draftmen have been well repurted on, especial1 Green and Musgrove, and of the 

handra Challcrji, Narendra Nath Mukerji. Native Establishmeqt. Babum Purna Chandra Sen. Sarat C! Me'Frs' 
Subodh Chandra Sarkar, Bepin Behari tiliose,Tincory Sen, Bach aram Banerji. Abdul AZZII, Abdur 
Harraq, R. C. Son, and Hab~bhtlr Rnhman, amonga olherg, have rendered good service. 
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398. Two provincial maps for administration reports have been added to 
and a ,  district maps for the same, besides the  14  mentioned a s  ~ u b l i s h e d ,  have 
been in hand ; four sheets of the plan of Calcutta, 16 inches= I mile, and a plan 
of Sirnla and Jutogh have had corrections carried out on them. T h e  lnd tx  chart 
to the Great Trigonometrical Survey and two Indian weather charts have been 
added to. Fort"-eight plates have had the  titles and footnotes engraved for t h e  - - - ~ u .  

Photo-Litho. office. 
399 T h e  Ccpper-plate Printing Section has printed 25,97 I impressions, 

which i s in  excess of the last four years and about a s  much a s  this Section can 
turn out with its present staff. T h e  SteeLfacing Section has dealt with 245 
plates, which is more than treated last year.' 

T H E  P H O T O G R A P H I C  AND L I T H O G R A P H I C  OFFICE. 
400. Mr. T. A. Pope remained in charge of' this 0 

Prrso~r riel. 

Mr .  T. A. Pope, Assistant Sureeyor-General i n  charge. 

Mr .  R. Fogarty, Head Assistant. 
,, A. 1, J. Rodrigues, Head 

Draftsman. 
Babu Ambica Charan Mookeriee, - .  

Draftsman. 
Munshi Abdool Mujeed, Examiner. 
I Amrentice, 28 draftsmen, and . . 

6 colourists. 

Lilhogrnphir and Zinc Pr in t ing  
Secliun. 

Mr.  E. A. LeFranc, Head 
Printer. 

, D. Deas. Chroma-Litho- 
Printer. 

;, S. U. Ravenscroft, Assistant 
Printer. 

I Apprentice, z machine printers, 
15 litho and zinc printers, 

Mr. J. Harrold. Photographer, up 
to 24th June 1898. 

,. C. J. Meade, Assistant Photo. 
grapher. 

,, F. N. Murphy, ditto. 
,, N. J. Gonsalves. ditto. 

Munshi Flabibul Hossain ditto, 
up to ~ 3 r d  June 1898. 

Munshi ~ b d u l  Rahman. Assistant 
Photographer, lrom 1st July 
1808. 

6 ~ s s & n t  Photographers and 8 
labourers. 

Heliogrnvure Sect ion.  
Mr. A. \V. Turner, Photo-engraver. 
I Apprentice, I Assistant Photo- 

engraver, I engraver, I Assist- 
ant engraver, 4 copper-plate 
printers, 6 pressmen, and 1 1  
plate polishers. 

9-machine men, 1 7  spongemen, 
40 pressmen, I paper wetter, 
r stone grainers, z stone 
polishers, 4 zinc grainers, 
I ink grinder, I engine-driver, 
and fireman. 

Type Pvinting Section. 
M r .  E. De Pyvnh, Head Printer, 

12 compositors, 3 type pril lt- 

Corycsjondence, Stores an' 
Accori,tt Section. 

Babu Kanny Lal l  Sen, Store- 
keeper. 

Mr. A. B. Carville, Head Clerk. 
Babu Kedar Nath Ghose, clerk, up 

to 31nt January 1898. 
,, Khetter ~Mohan Dass, clerk, 

from 1st February 1898. 
,, Gopal Chunder Mookeriee. 

ers, 3 inkmen, 3 nlates. 
t machine type printers, 
2 machine inkmen, 'I tmposi- 
tor, I roller-moulder and 
I boy. 

? ice  throughout the year. 
Or1 the 24th May 

1898 the Office lost the 
services of  Mr. J. 
Harrold, Photographer, 
who retired on pension 
after an efficient ser- 
vice of 22  years. Four  
old members of the  
native staff also retired 
on pension during the 
year, viz., Munshis 
Abdul Futtah and 
Elahi Bux, draftsmen, 
and Tamizuddin, zinc 
corrector, and Babu 
Kedarnath G hose, 
clerk. T h e  first three 
had all rendered excel- 
lent service for periods 
of over thirty years, and 
the  last had completed 
38 years and was a most 
useful clerk, 

Owing to Mr. H a r -  
rold's retirement, Mr. 
R. George, Photo- 
grapher, who had been 
act ing as Storekeeper, 
was placed in chzrge 
of t h e  Transfer-printing 
Section, and Mr. A. B. 
Carville, head clerk, 
took charge of the 
Stores  Section. 

401. T h e  following 
is a n  abstract of t h e  
year's outturn of work 
in each s e c ~ i o n  of the 
Office :- 

. - 
clerk. 

,, Surja !<umar Baner'ee.clerk. 
,, Rajanl Kanta  dhatterjee 

clerk. 
4 Clerlts and I paper-keeper. 

CADASTRAL ESTABLISHBIBNT.  

Mr. Spring reports that the Head Engraver, Mr. Fulford, has as usual givengreat satisfaction in the 
discharge of his duties. Both the European and Native engravers and the Copper-plate Print= have given 
entire satislaclion. 

Photogvo~lric Section. 

M r .  H. Haward, Mead Assistant. 
,, R. George. Photographer. 
,, L. Lagnier, ditto. 
,, J .  Lloyd, ditto. ,. J. Vieux, Assistant ditto. 

7 Assistant Photographers and 
l o  labourers. 

Zinc Pvi~rti~rg Sectio~r. 
Mr. F R. Vandyke, Z~nc  Printer. 
., J . B .  Mackenzie, ditto. 
,, P. Michael, Assistant Zinc 

Printer. 
Babu Khe~ter Mohan Dass, clerk, 

up to ~ 1 s t  January 1898. 
,, Ganoda Persad Pal from 

1st February 1898. 
I Clerk, 9 zinc correctors, g zinc 

printers, l o  spongemell, 
17 .pressmen, and I I zinc 
gratners. 
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General Abstract of work done during the year 1897-~8. 
-- -- - 

S t ~ s r a  .nu -- ---- 
. t PHOT~-ZINCOORA?HIC AND LITHOORAPHIC PRINTINO. TVPB P R ~ ~ T I N O .  0 7 w r n  H'L1OOn*vu" * N O  

c p R,NT,N O, ~ L I C T R O T Y S I N O .  
e -- 

Ntnmbcr ul ~ ~ p i c ~ .  

C ~ r s r w ~ c r r ~ o a .  

Total. 

i - 
56,385 14 3 

w 

- -- ---- 

--- - -- 
D~Rcrenc- . 1714 1i30 4 1% lbll & -8,383 li'23.31 13[0Zl < , I ~  3:E5\ 2;5,2% 171i92 -Id li93 &I (555 :j .., 1 

- - -  -- 
There  was a falling off in the  number of original subjects received for repro- 

duction, which is chiefly due t o  the large reduction in the nurr.ber of  cadastraI 
sheets sent in by t h e  field parties ; though the  number of maps and other 
subjects, both departmental and received from other departments, is also some- 
what smaller than last year. T h e  total nu-mber of copies printed from zinc  
and stone amounted to 695,812, against 853,072 last year, though the number 
of pulls is nearly the  same, viz. ,  845,562, against 853,945 last year. The  
decrease in the number of copies printed IS In cadastral maps and extra-depart. 
mental subjects, there being a large increase in the number of departmental m a p s  
printed. T h e  proportion of subjects of which only a small number of copies are  
required seems t o  be yearly on the increase, and it is thereforeg impossible to- 
estimate the  total amount of work done by the number either of pulls from t h e  
machines and presses or of finished copies printed, a s  the amount of time- 
and labour involved in getting a stone or plate ready for ~ ~ r i n t i n g  is the same 
whether the  number of copies printed be roo or io,ooo. T h e  'l'ype-printing 

a. . . 
Section shows a large increase over last year, the number of pages or items set 
up being 13,819, against 10,054, and of copies 700,756, against 529,664. T h e  
Heliogravure Section also shows a n  increase in t h e  number of photogravure 
prints, though a smaller numbrr of plates was etched, viz, 73,801 prints from 
l o r  plates, a s  against 72,246 prints from 131 plates last year. A large quantity 
of work which would formerly have been turned out by the photogravure 
process was this year printed from hall-tone blocks made by the  enamelline 
process. Eighty-two half-tone blocks were. prepared by this process, and 8,100 

.. . prints made from them in the Type  printing Section, thus relieving to some 
extent the strain on the copper-plate printing staff. T h e  number of hand-engraved. 
plates electrotyped was thirteen-the same a s  last year. Less work was done 
in the Silver-printing Section, the outturn both of blue prints and silver prints 
being smaller than last year. 

402. Among t h e  more important departmental publications dealt with during 
the  year, t h e  following may be  specially mentioned :- 

Additions and corrections continued to be made to the six sheets of the  
third of the  n ~ a p  of India, with hills, on the 32-mile scale. In Fetru;ir;- 

the Government of India sanctioned the publication of this map There 
were at  that time considerable additions to  be made to each of the s l ~ e t s ,  and 
\\.hen these were completed it was necessary to pull retransfers fronl all the 
stones and put them down on zinc. This  was duc to the  fact  that the  stones, 
ha\,ing been several years under correction, had become quite unprinlable. The  
new plates of sheets Nos. I and 4 will require a good deal of touching up after re. 
transferring, but it is practically certain that  the map will be finally published 
during December lSgd. 

01 provincial maps, the skeleton map of the Punjab and surrour,ding 
country, on the 32-mile scale, has becn published and 650 copies \\.ere supplied. 
Two maps of Eengal, Bihar, Orissa, and Chola Nigpur were published during 
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the year, one on t h e  16-mile scale, and the  other on the 32-mile scale, t h e  former 
being photozincographed, and the latter lithographed, Two hundred copies 
were printed off of each. 

T h e  following district maps were printed off :-Shihabad, 4 sheets  ; 
Peshiwar, 6 sheets; Sylhet,  I I sheets, and Rbwaloindi, 4 sheets, all or1 t h e  
I-inch scale. Also district maps of Bogra, llarbhanga, Nadi+ Pabna, Champi-  
ran, Darjeeling, Gaya, Howrah and Palirnau on the +-inch scale, and sheet 
No. 6 of the map of the 24-Parganis on the  I-inch scale, all of which mere 

from stone or zinc. 
T~~ hundred and twenty-one standard sheets of  the Topographical and  

R~~~~~~ s ~ ~ , , ~ ~ ~ ,  on the 4-inch, a-inch, I-inch, ;-inch and )-inch scales, were 
taken in hahd during t h e  year either for reprinting or, a s  new publications. 
~ ; ~ h t ~ - ~ ~ ~ ~  piates were printed off, comprising 4 8  sheets on the  inch scale, 
and including 1 o f  Bal5chistbn1 2 of  Bengal, 3 o f  Bombay, 1 0  of Upper Burma, 

Of Lower Burma, 13 of Central lndia and Rijput ina,  3 of the  Central Prov- 
inces, 8 of the Indus River survey, I of Hyderabad, I o f  the North-Western 
Frontier, 1 of the North-Western Provinces and Oudh a11d 2 of the Punjab. Of 
the Trans-frontier surveys, 6 sheets or1 the )-inch scale and 2 sheets on the+-inch 
scale the S.E;. Frontier, and I sheet on the *-inch scale of the N. E. Frontier 
were prillted off. Twenty-one sheets of the Lower Burma Survey on the  4-inch 
scale, and 4 sheets of the Bal6chistAn survey on the .;-inch scale, mere also 
printed ofi. 

T h e  folloaling city and cantonment plans were printed off :-IIap of Sim!a 
and Jutogh, on the 6-inch scale; city 2nd cantonment of Jubbul~ore ,  on t h e  
&inch scale, and Sipri, on the scale of 500 feel t o  the inch. Maps of the  
cantonment of Allahabad (in g sheets, on the 12-inch scale), and Bareilly (in 
21 sheets, on the 16-~nch  scale)  mere photozincographed. 

T h e  following ~niscellaneous departmental publications may be  mentioned:- 
A map of Hswe Htame (Wa country), on the  +-inch scale ; various maps and 
sk-tches illustrating the operations of the Tirah F i ~ l d  Force ; a map of the Yun- 
nan frontier, Upper Burma, on the :-inch scale, with hills in brown ; a map per- 
taining 10 !he Northern Party, Burma-China Boundary Commission, in 3 sheets,  
on the I-inch scale, with hills in brown, and a reconnaissance map o n  the  f-inch 
scale of the same country. As usual, a considerable number of sheets of  t h e  
forest sLrveys in Madras were photozincographed and printed off. A number 
o f  maps, diagrams and eye-sketches were also reproduced for the  report on the  
total eclipse of the sun issued by this Department. 

403. The  number of subjects received from other departments and deal t  
with during the year was I , I O ~ ,  a s  against 1 ,197  last year, and the number of  
copies printed 445,229, against 630,702. 

Perhaps the most ~mportant extra-departmental undertaking of the year 
\\,as the volume of maps and charts prepared to illustrate the report on t h e  
Plague in India issued by the Home Department. These were 29 in number, 
and \\.ere nearly all either lithographed or photozincographed in colours, a8,000 
copies b e ~ n g  supplied. For the Revenue and Agricultural Department three 
maps of  India to  illustrate Dr. \'oelcker's report on t h e  l l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t  of 
Indian Agriculture \ ere lithographed in six colours, and  I ,050, copies of each 
were printed. For the  Finance and Commerce Department a diagram showing 
the course of Exchange and price of Silver in London from January 1692 to 
December 169- mas lithograpl~ed aqd 450 copies \Yere printed. 

For the Director of the Royal Survey Dept., S i a n ~ ,  a map of the Kingdom 
of Sial i~ and I I district maps of  that country were p h o t ~ z i n ~ ~ ~ r ~ ~ l ~ ~ d  a n d  ago  
copies or each supplied. For the Colonial Secretary, Sillgapore, (I map of 
Penang island and the province of  \\rellesley, in two sheets, \\as photozinco. 
graphed a i d  500 copies printed off. 

A map of India and the Punjab, t o  illustrate the  rail and river-borne t r A t l r  
was IithographeJ in colours for the Financial Commissioner, pullj;rb, ;,nd 4,, 
copies were supplied ; and for thc Chief Engineer, Public \Vorks Drpart lnr l l r ,  
Punjab, 8 111:lp o f  the Silllla E ~ t e n s i o i ~  i r i  three sheets, p ~ i o t o r i l l c o , , r ~ p ~ ~  
and 300 copies r e r e  prilitcd. Thirteen thourind co$ies of  rrr,iol, pi,pcrs 
were rcprillted from stone for the Cliicf Engillrer, Irrigatioll \vorks, pulljab. 

For the: Director General of  R,li\it;~ry \\'arks, nl;lps of the I ,  nlile.; 
round Ajlllere, Deoli, Nurseernbad. Necmuch, Sirdarpore and hihow Dere phot,- 

h U  
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zincographed, but only that o f  Mhow was printed off during the  yelr.  For the 
same officer a plan of the  Bareilly water-supply scheme was lithographed i n  
seven colours end 150 copies were supplied. Five-mile radius maps of  K o h i t  
and Abbottabad, and ten-mile radius maps of  Umballa and Meerut were re- 
printed and copies supplied t o  the  military authorities. 

For  the Director General of Telegraphs six diagrams pertaining to the 
telegraphic o p e r a t i p s  during the  Tirah expedition were lithographed and 400 
copies of each printed off. 

Nine diagrams t o  illustrate a monograph on cottnn fabrics \rere litho- 
graphed for  the  Director of Land Records and Agriculture, Bengal, and 500 copies 
of each were printed ; and a map  of C h i ~ t a g o n g  \\?as chromo-lithographed for the 
same officer, but not printed during the year, For  the Director o f  Land Records 
and Agriculture, Burma, eight sheets  of the Noulmein town survey, on the scale 
of 400 feet to  the  inch, were photozincographed, and also a cantonment map of 
IbIoulmein. 

For  the Meteorological Department as  usual a very large amount of work 
was done. Thirty maps and weather charts were reprinted, and I 14,146 copies 
printed off during the  year. 

For the  Archzological Survey of Madras the  62 inscriptions pertaining to 
the monumental remains of the  Dutch East  India Company, mentioned i n  last 
 ear's report, were printed off and 30 copies of  each supplied. T h e  plates of 
Part  4 of Mr.  E. W .  Smith's report on Fatehpur-Sikri were completed during 
t h e  year ; 59 plates were photozincographed and 650  copies of each printed. 
T h e  remaining plates were photo-etched. 

For the Asiatic Society of Bengal two plates showing the  conspectus of  
text  t o  accompany a report on the Ra tnap i la  Grant were lithographed and 6 12  

copies printed. Plates I and 3 of block-.type figures from Khotan in Central Asia 
were photo~incographed and  630 coples o f  each supplied. An old Persian 
damascened shield was lithographed in bronze and I ,ooo copies printed for the 
Technical Art Series. 

Seventy-seven sheets, out of a total of 358 sheets, of the Rangoon tonrn 
survey, including one index and one reference sheet, were received during the 
year from the Rangoon Municipality. T h e  index sheet was printed off and blue 
prints ol t h e  others were supplied. 

404, T h e  Heliogravure Section was fully occupied during the year on 
work of the usual kind, chiefly for other departments. Thirteen plates were 
photo-etched lor the Technical Art Series of the year and 1,000 copies printed 
from each. For the Indian Museum Notes twelve plates were made and 1,025 
copies of each printed. As usual, twelve plates illustrating the zoology of 
the  R.I.M.S. /nvestigator were prepared, of which 250 copies were printed 
of each. Fourteen plates were etched for a catalogue of Echinoderma for 
the Indian Museum and 500 copies of each printed. For the earthquake report 
under preparation by Mr. R .  D. Oldham, of the Geological Survey, seventeen 

were etched and 1,000 copies of each printed. For the  Survey ut 
India report on the total solar eclipse of January I 898 six plates were etched and 
200 copies of t a c h  printed. T h e  Enamelline half-tone blocks prepared included 
37 enlarged impressions of thumb marlts, to  illustrate a report on the subject of 
thumb impressions by Mr. E. R .  Henry, C. S., Inspector General of Police, 
Bengal, and 18 views prepared from negatives submitted by the  Geological Sur- 
vey to illustrate t h e  earthquake report. 

405. In addition to  the regular work of the Heliogravure Section, instruc- 
tion was imparted to  the late Captain E. D. Bullen, R.  E., and Mr. J .  O'Neill, 
from the Thomason College, Roorkee, in the  procesFes employed in the section. 
A considerable amount of useful experimental work was carried on in the section 
during the year in electro-deposition for cor rec t~ng  hand-engraved ~ l a t e s ,  and 
in ( r i chromat i~  the details of which are given :n the Appendix. 

406. Mr. Pope, with a small party of assistants, proceeded to Dumraon 
i n  Bihar, i n  Janu;lry 1 8 ~ 8 ,  to obtain photographs of the corona of the total 
eclipse, with results which were cntirt .1~ s~~ccess lu l .  A separate report on this 
expc:dition h;,s ;llrc:edy been submitted to Government. The  three ~ n ~ l i s h  
partic:s, under the Astronomer lioyal, Mr. Stonc anti Sir Norman Lockyer, respec- 
tively, \vl1ich came to India to  make observations of the eclipse, were each 
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supplied with a photographer from this Ofice,  and with photographic stores a n d  
apparatus of various kinds according to their requirements. 

407. T h e  scheme for the reorganisation of the Office, referred t o  in para. 
439 of last year's report, which was submitted to Government early in t h e  year, 
had not, a t  its close, received the sanction ot the Secretary of S t a t e  for India.* 

MAP R E C O R D  A N D  ISSUE OFFICE. 

Personnel. 
408. Mr. A. E .  Spring 

Mr. A. E. Spring, Officiating Deputy Superintendent, 1st grade, in charge. lvaS in  charge 0t th is  
,, ti. A. D'Rozario, Head Clerk. office throughout the  
,, H R. Vallis, Map-Curator; and  17  other clerks. year. 

a. 
Genera, maps to Government oRiciaIs . . . . . 60,768 43~132 

409. T h e  number and value of maps issued durfng the  year a re  a s  
follows :- 

- - - --- -- -- - 

Ditto to India Office, London . . . . 1 3,572 1 4,667 

h4aps issued. 

Ditto to private individuaIs . . . . . 1 8,841 / 11.133 

Number. 

There has been a considerable reduction in the  number and value of maps 
issued during the  year when compared with those of the  year preced- 
ing: during 1896-97 they were 2,07,330 and 81,57,927,  whereas during 
the year under review they were I ,56,523 and R I , I  7,94a ; showing a decrease 
of 50,807 in number, and R39,9S5 in value. 

She amount realized from cash sales was 8 I 9 ,3 14, vis , I3 I 1,133 from 
private individuals, 8 4 7 7  from agents, and 87 ,704  from Government 
officials; showing a decrease of 85 ,345  below the cash receipts of the past 
year. 

In the Revenue Section 733 applications were received from private indi- 
viduals for extracts from original records of the Revenue Surveys, and 2,a4g for  
certified copies of village plans, tracings and traverses, which realized a sum 
of 87,687. 

Value. 

Mr. Pope reports that hlessrs. Fogarty and Haward, Head  Assistanta in charge of the Lith- 
~ r a p h i c  and P l ~ o t o  raphlc Branches, respectively, have rendered most useful assistance in the manacement 
of the Ofice ; that%lr. Turner, Photo-engraver, has a s  usual \\.orked with zeal and skill. and th;lt ;\lessre. 
I.eFranc and  Vandyke, in charge of the zivc and  lilho. printing sections, have continued to  perhjrm 
their duties eficicntly. hicssrs. Dearr, hlclienzic. Ravenscroi~, hlirhnel a n d  DePvvah, in the lithlr 
zinc and t\-pc.printing sections, 3 r d  Messrs. George. I.agnier, hleade, r\ndre\vs i11d hlurphy. in the 
Photopraphic sections, have all worked satielac~orily. 0( the junior assistants, hlessrs. Rodrih.ues, 
Carville. Virur. Gonsalves. D'Silva and F r ~ n c i s  are alcn u.~tI  r p t > n n r A  .rn 

l 

2,244 

61,176 

56,766 

Ditto to agents . . . . .  1,447 I 

- - - - . . . . . . - . - .. . -- . . -. , -... 
Of i h e  ~ a i i v e  stall the lollo\r.in~ are s ecially mentioned :-Dabus A. C. hlukerjcc, Dino Nath Dm, 

A s h ~ ~ t o d i  Dasr, and hlunslris ~ h d d  h~ujiB, hloliarlled Yasin, and  Enawtullah,  draftsmen ; Abdul Rahman, 
A. C. nhnttncharjee. Preonatll. Abdul Ali, Abdul Wad& and hlonmotho Nath Sctt, assistant photo- 
grnplicra. Of the clerical slaR. Rabu l i .  L. Sen. hcad clerk and  nccountnnt. has aga in  given entire satid.=. 
tion, nnd Bnbus l i .  hi .  [)as*. G .  C. hlukerjcc, S .  l i .  Bauerjce, R. l i .  Cbatterjru, G. P. Pal a n d  N. N. 
Mookcrjee, clerks, have all tvorkcd \veil. 

TOTAL . 
Cadastral maps to Government officials , 

74,629 

81,894 
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The details of work are specified in the following statement and show a 
small decrease below last year's figures :- 

Details. Number. 

Appl icat ions  received for m a p s  . . a  . . . 
Let t e r s  i ssued in r ep ly  . . . , . . . . 
Cash  a n d  c r e d i t  m a p  sa l e  bills . . . . . 
Invoices  a n d  receipts  i ssued lor  publ ished lllaps . . . . . 

D i t t o  d i t t o  c a d a s t r a l  m a p s  . . . 
D i t t o  d i t t o  e x t r a c t s  f rom or iginal  r e c o r d s .  , . 

P a c k e t s ,  pa rce l s  a n d  local despa tches  . . 
D i t t o  received in  office . . 

P a c k a g e s  despa tched  b y  rail a n d  s t e a m e r  . . . .  
D i t t o  received d i t t o  . . . . 

M a p s  coloured for sa le  a n d  i s sue  . . . . .  . . 
Di t to  fo r  o the r  d e p a r t m e n t s  . . .  . .  
A list of the maps and charts published during the year, copies of which 

have been stored in this Office, will be found at  page g ~ . *  

[MATHEMATICAL INSTRUMENT OFFICE. 
410. The charge of the office was held by Lieutenant-Colonel J. R .  Hobday, 

Personnel. I.S.C., from 1st to 29th April and from 
Lieutenant-Col~neI J. R. Xobday, I.S.C., 'Oth "97 to 31st March 1898, 

Assistant Surveyor-General in charge, from and by Major F. B. Longe, RE.,  from 
1st to 29th April and again from loth Novem- 30th ~ ~ ~ i l  to gth ~~~~~b~~ gg7, ber 1697 to 31st March 1899. 

Major F. B. I.onge, R.E., Officiating Assistant 41 1. '1 his report refers to the financial 
Surveyor-General, in charge from 30th April year, i.e., from I st April 1897 to 3 1 st March 
to 9th November 1897. 1898, and not to the survey year from 1st 

Worksho) Branch. October to 30th September. During this 
Mr. T. Bolton, Mathematical Instrument period the number of serviceable instru- 

Maker. 
Mr. T. R. Theakston, Assistant ditto. m e n t ~  received inlo store was 54,256 and 

their value was R2,61,816, whilst the num- 
Store Bronch. ber of those issued from store was g g , ~ o o  

Mr. M. C. Belletty, Instrument Store-keeper. 
Babu Woomesh Chunder Chowdhry, Material at  R2J831857' In the subjoined 

Store-keeper. statement these figures are compared with 

Ofice Establishment. those of the preceding year. Owing to 
Mr. W Campagnac, Head Clerk. 

the demand for instruments from Rail- 
,, W. R. T U I I O C ~ ,  2nd Clerk. ways and other large works there has been 

Six derks and three temporary clerks. an increase both in number and value of 
instruments issued. There also has been an increase in the value of instruments 
received, though their number is less. 

I I 
- 

I I 1 1896-97. 1 1897-98. I 1ncreas.s. 1 Decrease. 

N u m b e r  of i n s t rumen t s  ;?sued . 1 50,721 1 59,100 1 8,373 ( ... 

N u m b e r  of i n s t rumen t s  received 

Value of d i t t o  in rupees  

Value of d i t t o  in rupees  I 2,68,704 / 2.83.851 1 15,153 1 ... 
1 -  -.>--I .-.-- - - - . . . . . . - . - - - - - - - - - -- 

a Mr. Spring reports that Mr. D'Hozario has continued to  perform his duties to his ent~rcsatisfaction. 
Mr. H. H. Vallis, Map Curator, has as  usual rendered excellent service. \lessrs. J. A. Vallis.,$. A. Hazrn 
and the other assistar~s have alun amorked satisfactorily. Mr. Bonnaud, who wa: transferred as  awistant 
to the Map Curator, has worked well and performed the Map-Curator's duties saliolact0ril.l d u r i h  Mr. 
Lallis' absence on privilege leave. 

61,558 

2,59,405 

54,256 

~ , 6 1 , 8 1 6  

... 
2,41 I 

7,302 
- 

' . . . 
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From this table it will be  seen that  the  number of serviceable instruments in 
store has decreased by 4,844 and their value by 8 2 2 , 0 4  1.  

412. In the following statement are  shown the  principal sources from which 
the serviceable instruments were received :- 

Value. 

8 1,090 

36,773 

28,766 

9 1 1 3 ~  

1106,055 

...... 

--- A- - - - - - - - -~ 

Sounces O F  RECEIPT. I Nu,nber. 

Froln England on indent . . 

B~ purchase in the local market . . 

Manuractured i n  the workshop . 
Returned to store by public officers . . 
From repairable stock after repair . 

Fromothersources . . . - 
TOTAL . 

- - - - - -- - -. 

61,558 51,256 ( 2.61~816 
I 

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

1896.97. / 1897-98. -- 
1 

16,046 1 17,039 

T h e  number of the instruments received from England on indent has 
increased by about 993, while their value has decreased by about 81 1,278. 
 hi^ is nlainly due to the fact that no indents for the large expensive instruments 

a s  levels and theodolites have been made for three years, all such instru- 
ments having been supplied from t h e  repairable s tock ,  which is being put into 
serviceable order by the  establ~shments  sanctioned for their repair. T h e  value 
of instruments purchased in India has Increased by about R5,ogg. T h e  number 
and value of instruments issued has  increased by 8,373 in number, and 8 1 5 ~ 1 5 ~  
in value. T h e  number of instruments manufactured in the  workshop has also 
increased this year ouing to the demands on this office from various depart- 
ments being more t h ~ s  year than t h e  previous one. Their  class and value will be 
found in Table C in the Appendix. 

413. T h e  number of instruments taken from the repairable s tock and ren- 
dered by the workshop is smaller in number than last year, hu t  their 
value when repaired is in excess ot that of last year. During the  year under  
report, t h e  office has recelved Into store 7,644 repairable instruments valued a t  
~ g z , o 5 9 ,  compared with 20,857 valued a t  882 ,453  in the  previous year. T h e  
total number of instruments from the repairable stock which were 
serviceable was 5,250 and their original value was 866,382. These were repaired 
in the workshop a t  a cost of 839 ,673  and transferred a t  the enhanced value to 
the serviceable stock. T h e  repairable stock has thus been increased by 2,394 
instruments, valued a t  825,677. This  result is  due to  l q e  returns of instru- 
ments into store by public officers, the number being so  large a s  t o  defy the best 
efforts of the workshop to reduce the  stock of repairable instruments, although, 
a s  shown above, the number and value of  t h e  instruments rendered serviceable 
has considerably increased this year. 

414. The  conversion of old pattern levels and theodolites, alluded t o  in 
para. 446 of last year's report, has been steadily continued, and during the  year 
under report 80 levels of obsolete patterns have been converted into serviceable 
instruments and issued. 

Since the increased establishments for the repair of instruments have been 
sanctioned as  already alluded t o  in previous reports, 416 levels and 1 0 7  theodolites 
have been converted and issued and all indents for such instruments on England 
have been discontinued. 

415. During the year the number of  indents complied with was 1 ~ 5 ~ 8 ,  being 
about 300 more than last year. They were of the usual description and  
submitted from all parts of India. 

416. T h e  cash Payments for charges under Rsoamounted to 8 3 ~ ~ ~ ~ 6 ,  being 
more than the previous year by 87 ,648 ,  

1 2 ~ 1 r 7  

7,045 

8,865 

'71474 

I I 

-- 

5,757 

14,374 

I 1,836 

5,250 

... 
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41 7. T h e  value of t h e  English indents for t h e  last five years is shown in the  
following table, whichgives some indication of the  saving which is being effected 
by the  utilisation of the  extra grant  for repairing instruments :- 

Year: I Value of English Indent. 

418. Table  A (in the  Appendix) shows the amount of debits against various 
officers a n d  departments for instruments supplied and for work done. I t  also 
exhibits t h e  credits for all instruments and materials returned to store. T h e  
value of t h e  issues and repairs executed on book debit was 82,57,239, being 
8 9 , 2 5 9  more than last year. This  amount includes the value of instruments 
purchased with the extra departmental grant  of R3o,ooo, out of which R2g,rgr  
mas expended. T h e  credits for instruments returned into store amounted to 
81,001786,  which is  an increase on the previous year. T h e  grand total of the 
value of supplies, including t h e  cash sales, is Rz,g6,015, or about R17,ooo more 
than last year. 

419. T h e  total number of instruments of all kinds repaired amounts t o  
5,) 106 & about I 78 less than last year. 

420. T h e  profit and loss account of the workshop will be found in the  
Appendix, the  result of the operations showing a nominal profit of 82 ,625  from 
which it appears that  the  rates for work are  fairly correct. A large number of 
indents were received during t h e  year for instruments such a s  signalling equip- 
ment, range-finders, Scott 's sights, clinometers, etc., used by various regiments in 
t h e  Tirah Expedition. All these demands were efficiently and promptly sup- 
plied.* 

* T h e  Assistant Surveyor-General reports that Mr. Bolton has conducted the management of the Mathe- 
matical Instrument Office with abilitv, a n d  that he has \vol.ked with zeal and  energy. Mr. Theakston, his 
Assistant, has performed his duties efficiently and  s i t h  thoroughness, and has been well reported on. 

In the Corresponcience and Store branches, Messrs. Campagnac, Bclletty, and Tulloch have given entire 
satisfaction, and  among the native assistants the following are deserving of special mention :-Durga Churn 
Ghose, Cossain D a s  Roy, Shib Lhunder Ghose, and Narain Chunder Banerji, Clerks; and  Woomesh 
Chunder Chowdhry, Material Store-keeper. 



42 I .  Lie~ltenant-Colonel St.  G.  C. Gore, R.E., Superintendent Trlgono- 
metrical Surveys, 

Personne!. on  return from pri- 
vilege leave, took 
over charge of t h e  

Lieutenant-Colonel St .  G .  C. Gore. R. E., Superintendent, Trigor.ometrical Offjce On The  20th 
Surve)s, from 20th October 1897 to 25th April 18gY. 

Major S. G. Burrard, R.E., Olhc~at ing  Superintendent. Trigunometrical October 1897 from 
Surveys, from 26th April 1898. Captain G .  P. 

Mr. 1 .  Ecrles, M.A.. Superintendent, 2nd grade, in charge Computing P a n y .  
rom nznd h'ovember 1897. 

L ~ ~ o x -  C o n y n g -  
Captain G. p .  Lenur-Conyngham, R.E., Officiating Superintendent, Trigono- ham, R.E. O n  

metrical Surveys, up to 19th October 1897. 
Mr. H. W. Peychers, Extra Assistant Superintendent, 1st grade, in charge 

25th April 1898, 

Cornpuling Party, up to ~ 1 s t  November 1897. 
he  proceeded on 
special leave for  . Attached Oficevs. six months. Dur-  

Lieutenant E. A. Tandy, R.E.. Assistant Superintendent, 2nd grade, f r ~ m  ~ 1 s t  
January to 25th August 1898. 

Lieutenant A .  hlears, S.C, 2nd grade, from 13th 
April 1898. 

( I )  Con~put~ l z$  Sectron. 

Rlr. H. W .  Peychers, Extra Assistnllt Superintendent, 1st grade, up  to 15th 
December 1897. 

Mr. A. L). L. Christie, ,, P, 2nd grade. 
Babu Amba Prasad and 8 othpr Computers, 2 Copyists and z Wrilers. 

( 2 )  Pr in t ing  Section. 

9 Compositors and 2 Distributors. 

(3) Plioto-Zincographic Section. 

nlr. J. S .  Manuel, Zincoqrapher, up to 19th Fehruary 189'3. 
nlr. G.  A. LeFranc, Officiating Z~ncographer. 
I Photographer, 6 Plate correctors, 5 Retouchers, 4 Zinc printers, 1 2  

Assistant Zlnc printers, 1 Accountant, I Storekeeper, and I Despatcher. 

( 4 )  Corresp~ndence Section. 

Mr. J. Burbridge, Head Clerk ,r,  1 3  other clerks. 

( 5 )  Stores. Uli* :,hops ni td  Observatories Section. 

I Writer, I Head Artificer, and 3 Arlificers. 

(6 )  Drawing Sect ion. 

Mr. C. H .  McA'Fee, Extra Assistant Superintendent, 2nd grade, 
Mr. J. A. Higgs, 6th ,, 
1 5  Draftsmen and I Surveyor. 

( 7 )  Solar fliotogrnplric Section. 

Mr. R. W. Foster, Assistant Solar Photographer, [Strb. pro t~ . , , , . ]  

(8) Trni~ l ing  School. 

ing his absence 
Major S. G. 
Burrard, R.E.,  offi- 
ciated a s  Superin- 
tendent, Trigono- 
metrical Surveys. 
Mr. J. Eccles, 
M.A., returned 
from furlough on  
the zznd Novem- 
ber 1897, and took 
over charge of t h e  
technical offices of 
the Trigonometri- 
cal Branch from 
Mr. H. W. Pey- 
chers. Lieutenant 
E. A. Tandy,  K.E., 
on  appointmerit t o  
the  department 
was posted t o  this 
office on the  31s t  
January for a 
course o l  technical 
training, and left 
on the  25th August 
to  join No, a2 
Party (Astronomi- 
cal). Lieutenant A. 
Mears, I.S. C., was 
transferred from 

Mr. W. A. Fielding, Extra Assistant Super~ntendent, 6th grade, rrom 4th NOS. 9 and 1 9 
November 1897. 

Messrs. D. J. Hunter, E. H .  Corridon, Babu Dhani Ram, Rlessrs. \V. G Parties on the 13th 
Jarbo, H. R. Hunter and B. hi. Berrill, Probationary ~ u b - ~ s s i s t a n ;  April to  be p u t  
Superintendents. through a course 

O n e  Surveyor, I Sub.Surveyor and 17 Probationary Sub-Surveyors. 
of instruction in 

astronomical observations, levelling, and the  computations of the  Trigonometri- 
cal Branch. H e  passed the departmental examination and was confirmed on 
the 4th August. 

Mr. A. E. Wackrill, A.M.I.C.E., Superintendent of Trigonometrical Surveys, 
Ceylon, who had joined the office in order t o  learn the methods of observing and 
computing, left the office about the middle of November. Mr. H. W. Peychers 
retired on superannuation pension on the 14th Ilecember. blr. W. A. Fielding, 
was transferred from No. 18 Party on the 4th November to  take charge of  t h e  
Training school. Mr. J. S. Manuel, Zincographer, retired on invalid gratuity 
from lgth February, and Babu Umbica Churn Shome retired on superannuation 
pension on the 2nd July. 
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T h e  office is divided into the following sections :- 
( I )  Computing. 
(2) Printing. 
(3) Photozincographic. 
(4) Correspondence. 
(5) Stores, Workshops and Observatories. 
(6)  Drawing. 
(7)  Solar Photographic. 
(8) Training School. 

422. Seven instalments of field records were received during t h e  year and 
stored a s  usual. In all 19 requisitions for da ta  and 4 9  indents lor 
forms were complied ~vith. A reviqion of the heights of the principal and 
secondary stations of the Bilispur Meridional Series, necessitated owing to 
sensible discrepancies being disclosed by the  extension of the lines of spirit- 
levelling, was begun. A reduction of the observations of a new net  work 
triangulation of t l ~ e  country round Dehra for t h e  training school was com- 
pleted. A table for determining heights in traversing was prepared. A 
considerable amount O F  work, still progressing, is involved in the  reduction of 
the observations bv Captain Deasy in his explorations in Tibet. Two triangu- 
lation charts of Burma and Assam were compared and examined, and four of 
the Great Arc Meridional Series, Section 8" to 18", and  two of the  lndus Delta 
Triangulation a re  in hand. T h e  n~eteorological and magnetic observations 
wtre  continued a s  usual. 

423. T h e  following is t h e  progress made :- 
(a) 'Iidal Volume, 16 pages printed. 
( 6 )  Synoptical Volumes of the  Great Arc Meridional Series, Section 

8" to 18", and Indus Delta Triangulation, 8 0  pages printed. 
(6) T h e  Solar Eclipse Report ,  16 pages printed. 

In addition t o  the above, a large amount of work was done in printing the 
letter-press lor charts, headings and foot-notes for maps, arid 64,000 copies 
of professional and other forms were printed. 

(3 )  Pho~o-zlizccgraphic Section. 
421. T h e  entire work of the section devolved on the Assistant Zincographer 

since the retirement of Mr. Manuel. T h e  usual routine of map publication 
was carried on,  and no arrears remain. 

( 4 )  Correspondence Section. 

425. This  has been conducted a s  usual. 

( 5 )  Stores, WorksEops and Observatories Sectioz. 
426. An astronomical equipment for the Solar Eclipse Camp at  Sahdol mas 

  re pared and despatched. T h e  work in the observatories was done a s  usual. 

(6)  Dra v ing Sectioir. 
427. As the mapping of No. 18 Party 1v2s very much in arrears, assistance 

was rendered by this section in preparing the 4-i11ch sheets lor rrd~~cticrn to  
half scale, and in extracting the mruzn areas from four ol the +inch shre~s. Tht: 
outturn will be found f u l l y  detailed in the appttntlix. 

(7) Solav Phofographic Section. 
428. T h e  work of this section was conducted a s  usual ; experiments with 

dry plates were continued and fairly successful results were o b t a ~ ~ i e d .  The 
12-inch instrument was also put in working order. 
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429. T h e  Training School, under Mr. \V. A. Fielding, imparted instruction 
in theodolite traversing, triangulation, levelling and plane-tabling, also fair 
mapping, projection, plotting, and t h e  computations of the  topographical 
branch. T h e  six new Probationary Sub-Assistant Superintendents and 1 7  
Apprentice Sub-Surveyors were passed through the  School. Besides these, in- 
struction in practical plane-tabling was given to Lieutenants 'rantly a n d  Mears and  
to four recorders of No, a4 Party, and in levelling to  one Sub-Surveyor of No. 1 8  
Party. 

T h e  offices were inspected by the  Surveyor-General in April and  July, 
and he was quite satisfied with the working of the several sections.* 

111.-DRAWING OFFICE, S I M L A .  

430. Mr. Atkinson held charge of the  Sirnla Drawing Office till the return 
P e r s o ~ t n e ~ .  of Lieutenant-Colonel W a h a b  from 

Lieutenant-Colonel R. A. \Vahab, C.I.E., R.E., Officiat- 
field service on the  I g th April I 898, 

ing Superintendent, 1st grade. and again held charge during that 
Mr. G W .  E. Atkinson, Officiating Deputy Superintend- 0fiCefS absence a t  Quet ta  from t h e  

ent, 1st grade. 
Mr. W. J. Cornelius. Extra Assistant Superintendent, 5th t o  t h e  30th May '898. Mr. 

4th grade. Atkinson, besides holding charge of 
Mr. R. R. Dickinson, 

5th grade. 
the office for about seven months of 

Mr. F. E. \Varde, Sub-Assistant Superintendent, 2nd the year, h a s  taken a large share in 
grade. the  actual mapping. H e  retires 

hlr .  F. Rozario, Surveyor. 
Mr. H. Sindon. Draftsman. within the next few days after a 
Munshi Noor Baksh. service of over 39 years, during a 

and four other draftsmen anrl one writer. great  part of ~vhich he  has been 
employed on the compilation of the maps of the  Indian frontier and surrounding 
couniries. His long experience and intimate knowledge of the  geography of 
Central Asia have been of  great value to the office, the superintendence of 
which has devolved on him for long periods during the absence of the Super-  
intendent in the field. 

431. T h e  office was inspected by the Surveyor-General in July.t  

1V.-FOREST S U R V E Y  B R A N C H  O F F I C E ,  D E H R A  DON. 
432. Mr. W. H. Iteynolds, Superintendent, Forest  Surveys, was in charge 

of the head-quarters offices of the Forest Survey Branch throughout the year. 
T h e  folloming branches of mark were dealt nith :- 

(i) Correspondence and accounts of the several provincial forest 
survey detachments. 

(ii) computations and areas of the several field detachments. 
(iii) Up.krrp of the Forest Department map records of the  several 

provinces under the Government of India. 
(iv) Cornpilation and drawing of special maps for the Forest Depart- 

ment. 
(v) Trzining oE surveyors. 

(vi) Other m~scellaneous work for the Forest Department. 

433. The  up-keep of the map  records of the forests in the several prov- 
inces under the Government of India, as well a s  h I : ~ d r ~ s ,  Ii,~ve bren posted up 

Xlr. Eccles rcports very highly of tllr worl: dilne br hi$ nseistnn's. hlcs.crs. Cl~ristie. l lch'Fcc 
I-l~ggq, 1.c bmnc and I'oslrr, and spcaks \\.c,II of tllc computcrs, dr~irsrni.11, n..r.o~~:~!.~nt, n ~ l d  the head 
mmritrr o l  lhc C n ~ l ~ p r ~ l i ~ c g  Scrlion. 

'rile Su~-er i~~t rndl ,n t  rrpr rls very fa\ror~rahl\. of the n.;sistancc rcllda.rr,l hiln l ~ v  \Icssrs. Christie nlld 
hlcA'1;ce ; also of lllc secviccs r e ~ d e r e d  by hlr.' J .  Burbridge, the Hc..~cl Clerk. :.IIJ' 17.lbu Il ira Singh. the 
Sccond Clcrt o i  his onice. 

The ; ~ ~ p v r ~ ~ ~ t r n d c n t  espreace- his satisfaction with the work done by l l r .  Firlclin.: and .\lunsllis 
hf11li3m1nad L:ll*.~ri:~ 2nd Lckirc~dditl, l ~ ~ ~ t r ~ ~ c ~ n r s  of tile trni11i11~ ~rh,j,,l, 

t ' l ' l ~ c ~  a~llic.c~r i t 1  cli8rcc reports favol~rnhly 011 rhc C ~ I I I I ~ I I I I C C ~  x a l  nvcl ~ , ~ , > ~ l  ,.!c.cr.~cr,-r of \\,>rk of 
I C I 1 I I I I S I I  I n I i I , 1 1  : , . l . . n .  of ,he dr:~ll.nrr~i il is .;.li,l tIc:~l t1rt.v I1.1vc all \rorked \\cII. Al<~..r.. I I  S i t~<l t )~ l ,  I < U L I ~ ~ L ) .  alcll i\.,>V~. UdLsh being 
c i ~ l  ~ I : I  \\ 'ritei Gnllga Kam is also specially 11ie11ti~31:cd. 
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from time, to time, and all new tracts gazetted a s  State forests have been 
located on existing maps. This branch of the work was unusually heavy during 
the year under report, more particularly for Madras and the Central Provinces. 

404. .During the year, 2 9  maps on various scales for special purposes have 
been publ~shed, 31 are in the press, and 24 are in different: stages of progress. 
Of the +inch standard sheets of the reserved forest areas surveyed by the 
Forest Survey Branch, 92 sheets were published, 131 are in the press, and 168 
sheets are in progress and well advanced towards completion. Ot the I-inch 
standard sheets of the Punjab, one sheet has been published, one is in the press, 
and nine are in progress. 

435. In the way of miscellaneous work, 2,156 printed maps of various sorts 
were coloured, and 350 tracings were prepared for various Forest and District 
officers ; information regarding the distribution of forests was added to no 
printed maps and 1,51a printed sheets were cut up and mounted in book form 
for the use of Forest and other officials. 

436. During the year 29 new men were instructed in the use of the plane- 
table, 3 were taught theodolite traversing, and two men learnt the use of the 
spirit level. 

Mr. Reynolds reports that Mr. Descubes has, as usual, conducted his duties in a hiqhly satisfactory 
manner and spared no personal trouble to push on his work ; he is a most valuable assistant. Mr. Watson 
is also mentioned as having perlormed his duties with zeal and ability. 

01 the native establishment, the lollowing are specially brought to notice :-Babus Iiali Kanth Kar, 
Lalit hlohan Basak, Tulsi Ram, and Mohamed Hossain. 



L I S T  OF M A P S  A N D  C H A R T S  P U B L I S H E D  A T  CAI.CUTTA DURING THE gl 
YEAR 1897-98. 

LIST OF MAPS AND CHARTS PUBLISHED 
THE YEAR 

pp -- -- 

TITLE. 

ATLAS OF INDIA.  

S h e e t N o . 8 8 .  . . . . . . . .  
. . . . . . . . .  Sheet NO. 89  

S h e e t s N o s . g l a n d 1 1 8  . . . . . . .  
. . . . . . . .  S h e e t N o . ~ 0 6 .  

S ~ ~ ~ ~ S N O ~ . I N . E . , ~ N . E . , I I N . E . , I I N . W . , ~ ~  N. E., . . . .  3 6 N . E . , 6 7 S . E . , a n d 6 7 S . W . .  

. . . . . . .  S h e e t N o . 5 2 N . W . .  

Sheets Nos. 31 N. W., 31 S. E., 39 S. E., 49 N. E., 52 N. E. . . . . .  5 2 S , E . , 6 6 S . E . , a n d 1 2 g N . E .  

Sheet No.69 N. W..  . . . . . . .  
Sheet No. 71 N. E. . . . .  

. . . . . . . .  S h e e t N o . 7 1 Y . E .  

Sheet No, 127 N. W. . . . . . . .  
. . .  Sheets Nos. 37 N. E., 87 N. W., and 91 S. E. 

S h e e t N o . 1 2 7 S . E . .  . . . . . . a  

Sheets Nos. 24 N. E., 25 S. E., 48 S .  W., 61 S. E., 77 S. E.. 
a n d 8 g S . E .  . . . .  

Sheet No. 90 N. \V. . .  
SheetNo.ggN. ,W. l .  . . .  
Sheets Nos. 124 N. E. and  124 S. E .  . 

G E N E R A L  MAPS. 

India (with hills) . . . . . . . .  
Persia (1897) . .  

P R O V I N C I A L  MAPS. 

Bengal. Biher, Orissa and Chota Ndgpur (skeleton) . . 
Bengal, Bihar, Orissa and Chota Nigpur  (with hills) . . 
Gujardt (with hills) . . .  
Mysore and Coorg . . . . . . . .  
Punjab and surrounding countries (skeleton) . . 

AT 

- -  

N u s ~ ~ , . O f  

-- 

I 

I 

a 

I 

I) 

I 

8 

I 

I 

I 

I 

3 

I 

6 

I 

I 

a 

I 

a 

I 

I 

I 

I 

1897-98. 
- 

Scale. 

In, hl .  

1 = 4  

I=4 

1=4 

I=J  

1=4 

1=4 

r=q 

1=4 

I=J 

I =4 

1=4 

1=4 

1=4 

1 x 4  

1 2 4  

I=, 

I=4 

1=128 

I = r 6  

I=32 

,= r6 

1=32 

CALCUTTA DURING 

- -. ~ 

REMARKS. 

A 

With additions to 
r 896. 

With additions to 
I 898. 

With additions to 
'897. 

With additions and  
corrections to De- 
cember 1893. 

With additions to  
IR95. 

Wit11 additions to  
1891. 

With additions to 
1896. 

With additions to  
1894. 

With additions to  
188s. 

With additions t o  
May 1897. 

With additions to  
January 1897. 

With additions to  
18gz. 

With  adtlitions to  
1887. 

With additions to  
1898. 

With additions to  
I 889. 

With additions to 
1893. 

with addition, to 
railways to 1897. 

- 
N a 



----- 

TITLE. Scale. 

DISTRICT MAPS. 

. . . . . . . . .  Backergunge 

In. M. 

1=4 

. . . . . . .  Darjeeling (with hills) 

. . . . . . . . . .  Nadia 

STANDARD MAPS. 

Bengal. 

. . . . . . . .  Sheet No. 125 

. . . . . . . .  Sheet No. 126 

1=4  

1=4 

. . . . . . . .  Pabna (skeleton) 

. . . . . . . . .  R6jshihi 

. . . . .  Simla with adjoining Native States 

Bombay. 

. . . . .  Sheets Nos. 199 N.E. and 199 S.E. 

1=4 

1=4 

1=4 

. . . . . . .  Sheet No. 192 . I 
Buvmn (I,owcv). 1 

Hanthawaddy District-Sheets Nos. 232 ; z3aN? and 

. . . . . . . . .  2 8 0 y  
N .W 

Pegu District-Sheet No. 279 -7. . . . .  
Hanthawaddy and Pegu Districts-Sheet No. 278 N+ . I . . . . .  Sheets Nos. 281 and 281 I . . . . . . . .  Sheet No. 371 I . . . . . . .  Sheet No. 374 

. . . . . .  Sheeta Nos. 476 and 477 

Burmn (Upper). 

Sheets Nos. 89, po, 130 and 314 . . . a 

. . . . . . .  Sheets Nos  a Q  and 359 

. . . . . . . .  SheetNo,306 

Ccntml India and Rdjpulina. 

. . . . . .  Sheets Nos. 213,411 and 459 

. . . . . . . .  Sheet No. 252 

. . . . . . . .  Sheet No. 304 

S h u t N o . 3 1 2 .  . . . . . . . .  
. . . . . . . . .  Sheel No. 381 

. . .  Sheets Nos. 159, 160, 192 and 193 (in one) 

Sheets Nos. 161, 162. 194 and 195 (in one) . . .I 

Number of 
mhect*. R t u ~ a l s .  

I 

I 

r 

railways to  1896. 

With additions and 
corrections to March 
I 896. 

With additions and 

I 

I 

I With corrections to 
names lo October 

corrections to May 
1898. 

With additions to 
1897. 

With additions and 

'897. 
With additions to 

forest boundaries 

, corrections to 1897. 

and canals to ~ a y  I 1891. 

With corrections to 
September 1897. 

Preliminary edition. 

1 and edition. 

Preliminary edition. 

and edition. 

With corrections to 
1895. 

With additions to 
railways to 1896. 

With additions to 
June 1897. I With additions to 
1894. 

With corrections to 
boundaries to Nov- 
ember I 896. 

With additions to 
railways to 1896. 



LIST OF MAPS AND C H A R T S  PUBLISHED A T  CALCUTTA DURING THE 93 
YEAR 1897-98. 

STANDARD MAPS-continu8d. 

Centval Provincrs. In. M. 

Betlil District-Sheets Nos. 27 ; 27 y. and a 7 q  
N.W. 

(in one); 38 N$ j 36 Ne and 2 jy (in one); 36-7- ; 
N.W. 

36 , ; 36 ; 36 and 36 'A (in one); 

N ' W ' -  . . . . 4=1 36 N+ ; and 37 7 

Bil6spur District-Sheet NO. 180 . . . . 4=1 

Darnoh District-Sheets Nos. 61 ; 61 S;E' ; 62 v; 
62N?' ; 62 !l!? ; 62 ; 62 and 62 % (in one) 

3 

63 N? ; 63S;el ; 64 S'::.; 64 S.E. 6+ s. 64 S . 5  . 
2 ,  3 )  4 1 

N.E.  N .E .  N .E .  
6 4 1 ;  64,; 64,; 6 4 y ;  

N.E. 
65 , ; 

N.E. N.E. N.E . 
65, ; 65, ; 65,, 65 and 65 5 

; s5 ; as 3 -7 J 65 '3 and 
65 s E  

65 S% (in one\ ; 65 Sq and 66 (in one); 66 LE 
N.E. . 66 N+ ; 66 !!& . 

6 6 7  , 4 J 8 1 v  and81  NG 
N.W. 

(in --;- ; 81 S+ ; 81 '5. S ' W  . s e 
I J  

and s3 S+ (in one) ; 83 N+ ; 83 ; 
N W. 

s3 td+ ; e3 + ; 83 Nx, - S . E  , , 8 3 f ;  8 3 % .  
3 I 

a3 S+ and 83 '+ (in one) ; a3 ; eJ S+ and 
N . E  N.E. . 

g3 ST [in one); 84 f ; 84 , e4 N3 . 
3 > 

N.W. ~ ~ 5 : .  ; 84 --j- ; 84 ) 8 4 % .  

g4 NT (in one); 85 ; 85 N2' , . 85 Nw. I I . 
85 N+ ; ; 85 -;-- ; 85 and 

y. ; s.\v. 

S.E 85 -f (in one) ; 85 S$ ; 85 'F; and 86 . 4=1 

~ ~ s h a n g a b a d  and Betdl Districts-Sheet No. 35 S* , q=1 

Nimar District--Sheet NO. 8 N+ , , . 4= I 

Sheets Nos. 35 and 50 . . . . . I = I  

Sheet No. 168 . - . .  
North- Wtsttrn Provincrs and Oudh. 

Sheet No. 13 . . . - . . . . 
Punjab. 

Kdngra District-Sheets Nos. 264 and a64 

PatiiIa State Forests-Sheets N o s  311 ; 312 ; 
31' Nq and 311 Niu' . - . . ,  

Sirrnlir State Forests-Sheeta Nor. 314 N.8 and 336 N?. 

(in one); 3 ; 336 N+ and 336 ',,!! ' 
Urnballa District and Simla Hill Slnles-Sheel No. s t 3  N!. 

I - - 

I=) 

(-1 

4 = I  

4 x 1  

)=I 

)=, 

I 

I 

a 

4 

4 

1 

I 

With additions to 
roads and canals an 
July 1%7. 

- 



94 P A R T  111. 

Punjab-concluded, In. M. 

Ldngra ~istrict-Sheet NO. 165 F4.W . . .  I . 2=1 I I 1 
Kdngra and Floshiarpur Districts-Sheets Nos. 265 S.E. 

andz65S.W. . . . . . . .  .) I : 1 KQngra District and Mandi State-Sheet No. 285 S.W. . 2=1 

Simla Hill and Suket States -Sheet No. 311 N E. . 1 r = l  I 
I 1 

Shaet No. 260 . . . . . . .  I I ( ~ v ; ~ , c ~ r r e c t i o n s  to 

Sitrd. 

Sheets Nos. I and 2 (in one) 15. 16. 17~66,679 87, and 88 . ( I r l  ( 1 I 
Nortlr-Easter11 Frontier Series. I I I 

Soutlr-Eater12 Frontier Serids. I 1 I 

Calcutta, Sheets Nos. P24 and N17 . . . . 1 '=so 2 / 2nd edition. 

SheetNo.1N.E.  . . . . . . a .  

Sheet No, I N.W. . . . . . . . .  
. . . . . . . .  Sheet No. 5 N.W. 

PLANS O P  CITIES AND CANTONMENTS. 

Karkh i  City (Laydri Quarter) with Index Sheets, 1 to 18 ,I 1=80 1 I 

1=4 1 I '6 th  wi th  

Mooltan and environs (1894-95) . * 

SirnlaandJutogh 

Sipri . . . . . . . . .  . 
Mussooree and Landour Guide h4ap. . . a  . 

additions and tor. 
rections to 1896. 

4th edition. With 
additions to May 
1898. 

5th edition. With 
additions t o  1898. 

Is4 

1=4 

'=so0 ft. 

8=1hl. 

. .  ... To the standard sheets of the Punjab .I 1 

1 

1 

Bhandara. Bogra, Burdwan, Cuttack. Dacca, Darbhanga, 
Delhi, Haziriblgh, Hissar. I<arnll. Lahore, Ludhidna, 
Monghyr, Montgomery, Nigpur. Peshiwar. RQlshQhi, . . .  Saugor, SonthAl Parganls, and Wardha 

. . . . . . . . .  Bdldghit 

Bilsspur, Chinda, Dehra lsrnail Khan, and Ferozepore . 

T o  Sheet No. I ol the standard sheets of Sind (Bombay . . . . . . . .  presidency) .I ... 1 

1=8 

l= Iz  

1=16 

STATIST~CAL MAPS. 

. . . . . .  India, shewing Railaays I 
M~SCBLLANIOUS. 

Pyinrna Forest Reserve, part of sheet Nos. 278 
s. e. . . . .  -- (Pegu District, Lower Burma) 

I With additions to I 1898. 
1 Corrected to 18~6 .  

Corrected to 1898. I 

1 

With additions and 
corrections to 1837, 

3rd edition. ?'Revised 
and corrected to 
1897. 

' Corrected to 31sc 

March 1898. 

2 



LIST OF MAPS A N D  C H A R T S  P U B L I S H E D  A T  CALCUTTA DURING T H E  95 
YEA[< I 897-98. 

~ I S C E L L A N E O U S - C O ~ C I I I ~ C ~ .  

Nos. 4 3 8  and 128, Airala and P u ~ r  addi reserved 
lorests, Chiltoor Tciluk, North Arcot ~ i x i c t ,  Rladras . 

No. 45, hlathrakadapa reserved forest, Tiruppatttjr Tdluk, 
Salem District, Alndras . . . . . .  

No. 49. Ammur reserved forest ; Willijdpet Tiluk ; North 
Arcot Dictrict, Madras . . 

No. 68, Iielur rcserved forest, Polur ~ d l u k  ; North 'Arcot . . . . . . . .  District, h1adr;ts 
Nos. 76 & 84, Nailtaneri Extensionand Charagallu reserved 

forests, Gudiyaltam and Palmanfr l'ilults, North Arcot 
District, Rladras . . . . . . . .  

No. 77. klorthana Extension reserved forest, Gudiydttam 
Tdluk, Norlh Arcot District, Aladras . . 

No. 85. Pednaigdrug rcserved forest, PalrnanGr Tilolt ; North . . . . . . .  Arcot District, Rladras 
No. gz. Gundalapalle reserved forest; Gudigiltam Taluk ; . . . .  North Arcot Ilistrict, Madras 
No. 93. Pallelalioppa~n reserved forest, GudiyAltam Tilluk ; . . . . .  North Arcot District, Rladras 
No. gGA, Tavanampalle reserved forest, Chittcor Tilluk ; 

North Arcot District, Aladras . . 
No, 102, hlel Rlavi reserved forest, Palmanfr Tdluk; North 

Arcot District, Madras . . . .  . . 
NO. 107, PalmanGr reserved forest, PalmanGr Ti luk;  North 

Arcot District, hladras . . .  . . .  
Nos. 115 % 135, Zangalapalle and Gundalapalle extension 

reserved forests, Palrnankr and Gudiyittam Tdluks; North 
Arcot District, Madras . . . . . . .  

No. I 16, Pattikonda reserved forest, Palmanfr Tfiluk ; North 
Arcot District, Rladras . . . . . . .  

No. I Z ~ B . ,  Parappu Malai reserved forest, Chittoor Tdluk ; 
North Arcot Dis~rict, Madras. . . . . .  

NO. 132, Pallelakupparn extension reserved forest, Gudi- . . .  yhttarn Tilluk; North Arcot District, Madras 
Nos. :33A and 1338 I<empasamudram reserved Iorests 

Gudiydttam Thluk; Narth Arcot District. Madras . 
No. 162, Pdpanayakanhalli reserved forest, Dharmapuri and . . .  Krishnagtri Tdlults; Salem District, Madras 
Hos6r and Dharmapuri Tdluks, reserved forests, sheets 

Nos. 13, 15. 17, 19, 20, 21, 22, 23. 24 and 26, Madras . 
T ~ t a k a n i m a  reserved forest, Palmaner Tiluk ; North Arcot 

District, Rladras . . . . . . . .  
Virlabanda and Nellipatla reserved foresls, Palmaner Tdluk ; 

North Arcot District, Madras. . . . . .  
R a n  of the camp at Sahdol (Central India) for the total . . .  ecli se of the sun, on zznd January 1898 
TheI!hdibarPass(lBgS). . . . . a .  

TheICarenniboundaries . . . . . . .  
fenasserim and adjacent provinces of the Kingdom of Siarn 
Part of the North-West Frontier . . . .  

Central Provinces. Sheets Nos. 61 and 85 , seasons 1894.96. 
Gujarlt Survey. Degree Sheet No. X, seasons 1874-75, 1879- 

81 and 1891-ga 
I . . . . . . . .  

Madras Forest, Sheets Nos. 1, 2 and 3, District hladura 
(1866-93) . . . . . . . .  . . . . . .  Sind Survey, Sheet No, 17 I 

In. M. 

-- . - .- ~ 

Nlamher 
of sheets. Rasamxr.  

With additions to 
boundaries to Octo- 
ber 1897. 



96 PART I l l .  

LIST OF MAPS PUBLISHED AT D E H R A  FOR T H E  FOREST S U R V E Y  
BRANCH DURING 1897.98. 

- - 

a 
STANDARD MAPS.  

Tltlc d Map. 

Pyinmana Forest Sttrvry. 

Scale. 

In. M. 

Salwet~r-Ataran Forest Survey. I 

N  E S. E. S. E. Sheets Nos. ra3  - - N . W .  N.  W .  N .  W. and 
3 ,  I , 3; 270 y,-,- 

N. W. 
2 3  

- . . . . . . . . . .  
4  

N. E. . .  Sheet No. 551 7 . . . . .  

q=1 

CENTRAL PROVINCIS.  

Bdl6ghdt Forest Survey. 

Bharrdo'ra Forest Survey. I 

S. E. N .  E. 
Sheets Nos. gm ; 91 -4-; 1 1 1  - S . W .  S . W .  S . E .  S . E .  

z '4' m y 1  
S.  E. N . W .  NW', N. E. S. W. S.  W. S.  W 
-; I 1 2  - I , 1 1 2 -  - , 1 1 2 .  I *  2 , - 9  

S. W. 
3  

-. N. W. N. W. , 113 7; 136 - s W. 
and part of 135 - 

4  
S.  W. -. N. W. N. W 

a 9 I37 7 and . . .  2 . .  ' .  . 

9 E. S.  E. Sheets Nos. g5 ----, - N . W .  S . W .  S . W . , a n d  1 1 8 -  
; 117 - N .  W  

4 1 '  1 ' 3  1 ( = I  

4= I 

Clrhindwo'ra Forest Survey. I 

Narn'nghpur Forest Suvvry. 

S. E. U. E. N  \V. N. W. N .  W. 
Sheets Nos. 47 - ; 49 1 ; 66 - -- 

4  
, , 3 and L- . I 

S  E. S  W  S. E. S . \ V .  S E .  
Sheets Nos. 7 0  7 and - - 

2 '  3  
and part of - - 

4 '  4 '  s.. 7 , N z .  N . E .  N . E .  S . E .  S . E .  N . W .  N . W .  
3 & 4 '  3 k 4 )  1 ' 3 ,  ; 7 a ~ , -  

N. E  
4 . . .  . and  2 I & 3 '  ' '. 4=1 

N . W  N  E .  N P  N . E .  S.W. S . W .  S . W .  
Sheets Nos. 7 2  --, -, - 

4  3 ,  4 ' y ' - , -  
S . E .  S . E .  S . E .  S . E .  

3 4 '  - - -- ~ - -  - N. E. N. W. . W. 
I '  a '  3 '  .+ ; 73 ; 92 --3, - and 

S. W. - . . . . .  
3 

. 

Sorigor Forest Suv7fry. I 

4=1 

Rdipur Forrsf Survey. 

$. W 
Sheets Nos. 2oj -' ; z06 -"' a '  4 '  

and zW. . 4 . . .  4 = 1  

Storri Forest Rrtrvty. 

S W  
Shcel  No. 91 ' . . . . . . .  4 = 1  

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

S. w. , N \ V .  . s . W .  s .P. .  S . E .  
.- Sheets Nos. 47 7- 5 , P , - , - . -y ; 66 

N. \Y N. w. 3 -- .. , 

I '  a . . . .  4 
',=I 



LIST O F  MAPS P U B L I S H E D  AT D E H R A  FOR T H E  FOREST SURVEY 97 BRANCH DURING 189.7198. 

Tllle 01 Map. 

S T A N D A R D  MAPS-(con~d.) 

NORTH-WESTERN PAOVINCBS A N D  O V D H .  

Gondn Fovest Survey. 

In. M. 

and . , . . I  4=1 1 6 

Lalitpur Forest Survty. I I 
N. W N W  Sheet No. 60 - and part of 60 - . . . I 4 = 1 1  I 

3 

PUNJIB. 

Bashakr Forest Survey. 

Shee tNo .346 .  . . . . . . . . . . . . 
Indes Maps. 

Index showinp progress of Forest Surveys in the Central Provinces . . . 
,, to the Forest Surveys in the Pyinmana District . . . . , 
~9 ,, I#  *s ,, Ruby Mines Division, Burina. . . . 
,P , I  ,, PP ,, Salween-Ataran Division, Burma . . . ,, ,, ,, ,, , Chamba Slate . . . . . . 
I. ., ,, 1 9  ,, Bildspur Dislrict . , . . . . 
I I  $9 .) I, ,, Godlplra District Assarn Working Plan . . 

Miscellarreovs. 

Kullu District, Inner Seoraj Range . . . . . . . . 
,, ,, Waziri Rupi Range . . . . . . . . 
,, ,, Outer Seordj Range . . . . . . . . 
,, ,, Kullu Proper Ranee . . . . . . . . 

Pyinmana Division, Lewe Range, Yeni Reserve, Yeni Working Circle . 
Hyderabad Assigned Districts or Berar, Akola District, IChArngaon Tdluk . 

,, Jalgaon T d u k  . 
,, Bdlapur Tdluk . 

Coorg Forests, 'bevarnrnachi-~awulial Forest Reserve . . . . 
Sketch of the leased Chir Forests Tehri Garhivdl . . . . . . 
Nepdl-Kheri Boundary (on the Mohan River) . . . . . 

showing the give and take areas 
~ket:h Map of the l~e lg l ld; '~dluk,"~l l i chpur ,  Berar . . . . . 
Eusernble d'un appareil distill-toire No. I . . . . 
Eusernble d'un distillerie d'essence de terrebenthine No. 1 . . . . 
MunicipalForests,Sirnla,1897 . . . . . . . . 





APPENDIX. 

EXTRACTS 
FROM 

REPORTS BY EXECUTIVE OFFICERS. 

Narrative report by MAJOR F .  B .  LONGE, R.E., Sz~peri7zte7zdent, 2nd grade, on 
the Survey operations z i t h  the Bzwnan-China Boz~g~dary Conzn~issioll, Sozrthevn 
Section, season 2897-98. 

/ntroductory.-In 1894 a Convention " between Great Britain and China was 
signed on the 1st March, defining amongst other things the boundary between Burma 
and Yunnan; owing, however, to the failure of the Chinese Government to abide by 
its stipulations, certain modifications became necessary, and, in consequence, further 
negotiations were commenced towards the end of 1895, which resulted in what is 
termed the " Agreement," a document signed in Pekin on the 4th February 1897, which, 
while modifying the boundary between the two countries, did not otherwise differ very 
nlaterially from the previous convention. The original " Convention " was never 
annulled, but is constantly referred t o  in the "Agreement," consequently the two 
documents have to be read together, a fact which led to a vast amount of trouble and 
argument in the field, and in a great measure contributed to the failure of the Southern 
party to carry out the work entrusted to it. 

There were also, as  will be seen later on, mistranslations of the English text in the ver- 
sion supplied to the Chinese Commissioners and no proper orders had apparently been 
issued to the Commission by the Tsungl i  Yamen. Thus while the British sections had 
definite orders and fairly accurate maps of the country, maps which at  any rate clearly 
showed the intention of the wording of the articles of the " Agreement," the Chinese 
Commission appeared to be endeavouring not to lay down the boundary as defined by 
the two Governments, but to discover on the spot some imaginary boundary formerly 
existent between the two countries. Differences of opinion thus arose at  the outset. 

Constitution of the Commission.-The composition of the Commission (British 
Section) was as follows :- 

Mr. H. Thirkell White, C.I.E., Commissioner. 
,, E. C. S. George, C.I.E., Sub-Commissioner. 
,, W. Warry, Chinese Adviser. .. P. F. Hausser. Consul a t  hlomein. 

~ a j o r  F. B. ~ o n ~ e ,  R.E., . n  
Captain T F. 8. Renny-Tailyour, R.E., ] S U W ~ Y  Officers' 
Lieutenant W. K. Scharlieb, 
Lieutenant J. F W. Ffrench-hlullen, and the 

Captain E. W. M. Norie, Middlesex Regiment, Intelligence Officer. 

The Chinese Commission consisted of - 
General Liu Wan Sheng . . . Commissioner. 
P'eng Chi Chih, Magistrate of Chan-i 
Yang Chun, Sub-prefect of Long- 

Ling, Sub-Commissioners. 
Chen-li-ta, Magistrate of Milo, 

with a number of other officers, Military and Civil, and some so-called Surveyors. 
The Survey portion of the Commission was divided into two s e c t i o ~ ~ s  as follows :- 

Northcvn Section.-Captain Renny-Tailyour, R.E., in charge. 
Mahmud Hussain and Abdul Rahim, Surveyors, with 34 tinlinls and k/,n[,;stj.. 

Nor~. -Only  those articles which diner from the similarly numbered articles 01 the "Cnnven!ion " given ,* crr,nr.o { the " Agreement, " the numbers of the other articlac aud a relcrencr to the Convention only b<lnp give.. 

P 



Southern Srclron.-Major F. B. Longe, R.E. in charge. 
Ikbaluddin, Sub- Assistant Superintendent. 
Lachman Jadu, Surreycr,  and a similar number of khnklsis. 

Prelinrinary work.-An estimate showing the initial, final and monthly recurring 
cost of two parties of this strength was submitted to and received the sanction of the 
Government of India, and the assistai:ts and khaklsis were selected from Nos. 2 1  and 
11  Parties, then recessing at  Bangalore. Their instrumental equipment waa 
mainly taken from the stores of those parties, but tents were purchased from the Elgin 
Mills. 

As the G. T. Triangulation (Irrawaddy series) only extended as  far north as Katha 
and the Shan States secondary series a s  far a s  the Salween river, it was considered 
advisable, in order to render the work as  final and accurate as possible, to detail 
special triangulators to carry these two series, to  points on or near the frontier, to  allow 
of the surveys being started from accurate bases, and to carry this out, hIr. P. 
J .  Serrao of No, l o  Party was sent on ahead to  continue the Mandalay series northwards 
and Mr. H. G. Shaw of No. 11 Party to produce the Shan States secondary series 
eastwards to the frontier. 

It was arranged that rations for the khaln'sis and private Ifollowers should be 
supplied by the military police, and mule transport (Panthay mules) was obtained 
through the Deputy Commissioner of Bhamo at  the comparatively cheap rate of R I Z - 3  
per mule per mensem. 

Concentration of Parties.-i left Calcutta by the British India Steam Navigation 
Company's ship Lindula on the morning of the 19th November 1897, and arrived at  
Rangoon on the evening of the ~ 2 n d .  The ~ 3 r d  and 24th were spent making arrange- 
ments with t t e  Burma Secretariat, etc., in conjunction with Captain Renny-Tailyour, and 
on the 26th Mr. Thirkell White having come to Rangoon from Rlandalay, I \vent with him 
to  the Secretariat for final instructions and left the same night with Captain Rennv- - 
Tailyour for Mandalay. 

\Vhile in Rancoon. I arraneed with Lieutenant Hare, at tlw request of the Lieuten- 
ant-Governor, for -the despa t c t  of Natba Singh with a Civil OfiGr,  to demarcate the 
boundary between the Chin Hills and Upper Ch~ndwin district. 

Captain Renny-Tailvour and I remained a t  Mandalay until the morning 01 the 
30th November when we sailed in the Irrawaddy Flotilla Colnpany's boat Mognun,g for 
Bhamo, arriving there on December 2nd. On arrival there certain re-arrangements had 
to  be effected ; our surveyors were out clearing distant peaks and some had to be re- 
called, others had to be sent with escorts to clear minor hills, and we were fully employed 
till 17th and 18th December, when we finally left for the frontier. 

Meeting of the Cotnmissions a t  Bhamo.-On the 6th December the Commis- 
sioner, accompanied by Messrs. Warty  and Hausser, arrived a t  Bhamo from Rangoon, 
RIr. George had already come down from Myitkyina, and everything was ready with 
the exception of the mule transport which had not arrived. 

On the 8th, the Chinese Commissioner arrived and was suitably housed in one of the 
blissionary bungalows, the owner being away in the district ; he was given a salute of 
I I guns by the mountain battery stationed in the Fort, and on the 9th at  r P.M. 
he made his official call on the British Commissioner a t  the Deputy Con~missioner's 
bungalow. All the members of the British Commission were present, as well as  
Colonel Howlett, Commanding the Station, Major Munn, Commanding the Detachment, 
Roval Irish Fusiliers. C a ~ t a i n  Fuller. Commanding the Mountain Battery, and Lieutenant 
- - - a -  

Gould, the Station ~taff'0fficer. ' 

- 
This ceremonial visit lasted nearly two hours, and was very tedious. On the following 

day General Liu, with a large retinue,-visited the Fort and was shown over it by Colona 
Howlett, and on the 10th the British Commissioner and the members of the Commis- 
sion returned their call officially, and were received by a guard of honour of our own 
troops outside the compound, while inside from the gate to tlie steps, we walked through a 
double line of Chinese soldiers, who were armed with various patterns of rifles, Martinis, 
Colts, Sniders and Winchesters, as well as with Jahs, and there were also displayed a good 
many standards. Here we remained for about an hour and a half being regaled with 
=hampagne, burgundy, etc., cakes, sweets, fruit and cigarettes, much in the same way 
as they were treated by us two days previously. 

On neither of these visits was any business discussed, and it was not till the 13th 
December owing to the dilatory nature of the Chinese, that the first meeting to discuss 
preliminaries could be arranged. 

Prelimimary disct~ssions with Chinese Commissio~er.-This meeting took place at  
the Deputy Comnlissioner's house, and the discussion was long and troublesome, a hitch 
occurring almost immediately. 

General Liu wished t o  take u a central position, wilh the main body of the Com- 
mission, and suggested Momein, from which parties could be sent rorth and routh along 
the boundary,and to which all questions could be relerred to the Commissioners by 
their subordinates. This alter some discussion was abandoned, and it was agreed 
that  the Commission should be divided into two parties, one working northwards from 
the Taping and the other southwards. It was also arranged after much talking that 
Mr. George, who knew the northern section well, should go there with Chen, while the 



Commissioners themselvea worked the southern section. A.s Captain Renny-Tailymr 
will have submitted his report on this section I shall practically say nollli~lg more 
on the subject, beyond stating that we were in constant communication by helio and 
by telegraph through Bhamo with the Northern party, and all references were made 

by Messrs. George and Chen to Mr. Thirkell White and General Liu for decision, 
ahd in, I believe, every case matters were satisfactorily arranged. 

The questionof a starting point for the Southern party was then opened, and the British 
Commissioner, alter previous discussion with myself and local oFficers suggested that 
n.e should go to a place called Lwe Leing, which is one of the points mentioned in 
Article 2 of the Agreement ; and tliis place was pointed out to the Chinese 
Commissioner on our map and all the circum~tances explained, namely, that there 
was a specially prepared road to this spot, and that from its ~os i t i on ,  it was a very suitable 
one to start from ; there being no road zlong the southern bank of the Taping river, 
to get any other way to the point a t  which the boundary leaves the river and ascends 
t o  the Lwe Leing ridge would he very difficult, especially as there is neither bridge nor 
ferry between Myothit and near Momein, but they were very determined and for a long 
time insisted on going to Nampaung and commencing work from there on the grounds 
that tliis was the starting point of the Southern section. 

It was then pointed out that the Northern party must go  there and mark the 
junction of the Nampaung and the Taping, and that consequently it was unnecessary for 
the Southern party to do so also, that it was quite unnecessary for the Commission to g o  
actually along the Taping river itself, the course of which in these parts cannot change, 
and that all we had to do was to find a suitable spot on the southern bank a t  which the 
boundary sllould leave the Taping, and to mark that as our starting point, and that the 
most convenient camp from which to  do tliis mould be a t  or near Lwe Leing. 

The Chinese Commissioners then remarked that they had no such places as Lwe 
Leing or the Lwe Leing ridge mentioned in their documents, but that in place of Lwe 
Leing, was a name " Wilin,  " which they said they believed was somewhere north 
of the Taping near Alaw Pum. Eventually, however, they agreed to go to Lwe Leing 
with us starting on the 15th, and the names of and distances to our intermediate camps 
were written out and given to them. 

The of the style of pillars to be erected along the boundary was also dis- 
cussed at  this and other meetings, the Chinese being anxious to erect pukka pillars a t  
once. This would have caused much delay and was not necessary, and it was even- 
tually agreed, that rough stone pillars should be built and a trench cut all round. 

Subsequently they wrote to say that many other questions of procedure, etc., had to be 
settled and they begged that the start might be postponed till Friday, the 17th. The 
British Commissioner yielded in so far, that the start  should be postponed till the  
17th, and eventually we actually left Bhamo on the morning of the 18th. They were 
apparently much pleased a t  the respite, and I find in my notes that it was my impression 
that they had evidently now made up their minds to work smoothly alter making 
the usual objections; this, however, was an entirely erroneous idea on my part. The  
whole Conimission was photographed in a grollp on the morning of the 18th. 

Survey work around Rhamo.-1 have before mentioned that various parties 
were out clearing hill tops and flashing signals to Mr. Serrao. A station \vas selected on 
Alaw Pum by Ganu Mal and another on Naru Pum, which two hills had to  be fixed by 
Mr. Serrao; a hill above the village of Kanlain, north of Bhamo, was also cleared for him 
by Mahmud Hussain ; while another was cleared above Myothit for Captain Renny- 
Tailyour. Sheik Mahomed had been sent to Naru Pum with an escort, but did not 
clear it or apparently attempt to do so, and it was not until Friday, the 18th, that the 
hill was cleared and a signal was flashed to me a t  Bl~amo by Ikbaluddin, ?:horn I had sent  
there some days previously, in order that he might observe from it and thus avoid 
any further delay. Mr. Serrao subsequently reported to me that none of the surveyors 
showed him signals in a satisfactory way, and that his work was very much delayed 
in consequence, and he was given much extra trouble at, to  us, a critical time. A fairly 
good base, however, was eventually secured. 

While at  Rliamo, the Executive Engineer was good enough to build for us a masonry 
bench-mark in a suitable spot, and this was subsequently connected by triangulation, and 
its position and height were determined by Mr. Serrao on his return journey. 

The marclr l o  the frontier fll h e  Leing.-Our escort of loo hlilitary police had 
been previously sent on and were encamped at  hlomauk, g t  liiiles from Bhamo, and a t  
1 P.M. on the 18th December the Chinese Commissioner and we ourselves left Bhamo 
under a salute; we went into camp and the Chinese who had no tents to speak of were 
<iren houses in the village ot Rlomauk. This Camp was pitched in l o w  ground, near 
ihe f3ot ~i the hills, and was dallip and unconifortable, Ilowever there was no 
Next morning we left at  8 A . M .  and marched up the hills to Lawtali calnp, distance 
from Bhamo about 16; miles, the camping ground was very confined about f mile short 
of the village of Lawtan, and about 3,300 feel  above our last camp. l'lie Chinese were 
again accommodated in the village and in graes and bamboo huts specially prepared lor 
them. 

On the 20th we reached Sin Lum, and halted the following day. This enabled me 
to get in my men from Naru Pum and to make a supa leme~ i t a r~  station 0.1 a I i i I I  not 
far from camp, from which, I took observations the same day. 
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On the 22nd me marched to Mang Loi, a very prettily situated village and camp i n  
and above the paddy fields. On the ~ 3 r d  we moved to Mongkha-Lwelong and camped 
on a knoll on the north side of the paddy fields, our escort being below us in the fields 
theniselves, water being abundant in the stream immediately below us, namely, the 
Kulong-hka, the stream which in this neighbourhood had for some time been recognised 
a s  our administrative boundary. The Chinese were camped about t mile further back, 
as some huts had been prepared there for them. 

Visit of t h e  Motz~rcci~t Sa7wbwn.-In the afternoon General Liu, Peng (his assistant 
and adviser) and the young blongwan Sawbwa paid a visit to tlle Commirsioner and 
remained some time. The Sawbwa was introduced to us all round, he was in full Chinese 
official dress, and appeared very uneasy and nervous. Before leaving General Liu spoke to 
him very seriously, told him that we were his neighbours and that he was to cultivate 
friendly relations with us, he was to take note of each of us, in order that he might i n  future 
recognise and treat us with proper respect, he then re-introduced us individually andle ft. 
The  Sa\vbwa was told a t  this intervie~v how the boundary ran (in the agreement) and 
seemed much put out, but Liu made no suggestions. Next day, aqth, as  we were now in new 
country we marched in more regular formation. 

The nrarch csnfinued.-The few men of the Burma company of Sappers and Miners 
we had with us were usefully employed io improving some almost impassable places on 
the track. The top of the ridge is here of considerable width and densely wooded, 
and we marched down the wooded slope, past the village of We-ong tto our camping 
ground at  Lure Leing. At Lwe Leing the Chinese and ourselves camped together, they 
being to the south of us and about 50 ards away. 

Tr@ to the Lwe Leinz ridbe.-dn the 25th, X'maa day,accompmied by asurveyor, 
Mr. Cholmeley !Deputy Commissioner, Bhamo), Lieut. Ffrench-Mullen and a small escort, 
I went up the hills to Lhe north to try and reach the conical peak-on the Lme Leing 
ridge, called Janmai Bum, which is a point on .the boundary, the path took us through 
the villages of Manseng and Nong ChCng, at  which latter place the people seemed 
either frightened or hostile. However, after a short time 1 managed to get  a guide and 
soon they mere re-assured and became quite friendly. Alter some delay here we started 
afresh, and reached a curious tract of country on the top of the range, consisting of a 
series o f  steep grassy knolls, separated by swampy hol l~ws,  the track winding about 
between the knolls. Finding it would be impossible to reach the point we were making 
for and have any time left for surveying, I decided to stop short on a commanding knoll, 
from which Lachman Jadu managed to do a lot of work, fixing all the Lwe Leing ridge to 
which rays had been drawn previously, besides other important points ; assoon as  this was 
completed, we retraced our steps reachingcamp a little after dark. It was as well that 
I went out this X'mas day, and also that I decided to halt short of the hill and get as 
much work done as possible, as, though I had no thought a t  the time of its being our only 
chance of surveying this bit of country, it turned out we were destined never to be able 
to ascend the hills on this side again. 

Reference lo Governments.-On the 26th and a7th we had long conferences with 
the Chinese Commissioner. I t  was decided a t  the first of these conferences that we 
should leave standing camps, a t  Lwe Leing, and go with a small escort to the Taping to 
find a suitable starting point for the boundary, and that the survey of the country round 
mas to be proceeded with. At the second conference it was arranged that to avoid delay, 
I should be allowed to go for a trip of 4 or 5 days into the hills to the norfi 
and north-east. At first General Liu requested that I should take an escort of 5 men 
only, but eventually agreed to my taking 15 ,  the least number that it was in apy way 
safe to  have. My object was to survey all the ridge and the country between that 
and the Taping river. 

Lwe Leing.-Enquiries on the spot from local head men and others elicited the 
[act that the site of ourcamp was almost exactly that of the former village of Lwe 
Leing, wh~ch was situated on the banks of the Nam-pa-hka; that the little stream to the 
north-east of our camp used to be called the Lwe Leing hka, and flowed past the 
Sa..vbwals house ; that the spot on which our camp was pitched was st111 known to the 
Burmans as Kungon 'Taban and to the Kachins as Lwe Leing Taban, and that it was the 
Spot at which, when following this route, the embassies from Burma to China were met by 
the Chinese authorities and \\,here the escorts were changed, and that the meaning of the 
name is " the  place where presents are given." Nothing more conclusive than that this 
was recopised  as the boundary between the states under Burmese and Chinese rule could 
poss~bly be found, but as wc were not searching for but merely demarcating a boundary, it 
was merely an intereslin; piece of information. 

O u r  posilion a t  Lzue Leing and cause of withdrawal to (Mon,qkha) Lwe Lon,?.- 
For tlle last few days hlr. Rae had been coll~cting information from friendly natives and 
hy- sixes, a ~ i d  his enquiries showed that the Karhins of Hohsa-Lahsa-Mijngmow and Mong- 
\\.a11 were arscmbling to attack us or at  any ratc to oppose any attempt of ours to move 
fr,rnarrl from our camp. \Vth were t l~us  in a very un[lleasdnt ~os i t ion ,  our camp was 
incapable of tlrfence as  i t  stood. It was difficult to gc t  supplies and ronsequently when 
the General came ovcr Lhat evcnilig, he was inlormed that it was thought best, as 
th,.rrt was no wirh to hnvc any fighting over the lnattcr and w e  did not wish to have 
rrouI,lc on the frontir:r, Ll1.1t wr sl~ould all march to thc K ~ ~ l o n ~ - l i k a  at Live Long the 
~ l r r t  day and thcre lwait thc orders of Government. The l i u l o ~ ~ ~ - h k a  being tlie strean) 



which had been for some time past recognised a s  the  boundary between the twos coun- 
tries, To this General Liu readily agreed and it was eventually settled that  we should 
march the next day and that he should follow the  day alter, a s  he wished n o t  to  move, 
till his reinforcements and the Mongna Sawbwa whom he had sent for had juined him. 
T h e  fact of Liu sending for reinforcements shows that he expected trouble. Accordinqly 
next  day we returned to  Lwe Long and were joined on the g ~ s t  by the Chinese, General 
Liu and Peng coming over a t  once to sce  the Commissioner. 

Gerzeral L iu ' s  Birthday.-On 1st January General Liu, Peng  and t h e  Mijng-na 
(Kan-gai) Sawbwa called on the Commissioner. They  would do no business, but agreed 
to  a conference on the morro\v; this happened, however, to  be General Liu's 59th 
birthday, and an unusually heavy breakfast s o  incapacitated him that it did not come off. 

Lwe Long.-At Lwe Long where we had now settled ourselves, we were in helio- 
graphic communication with Bhamo, through two intermediate stations a t  Mongloi and 
Sinlum and here we  remaised until the Commission was broken up in April. Our only 
"rove being from the paddy fields which were get t ing rather insanitary t o  a spur 
above them, from which we had a very pretty view of the valley. The  Chinese also moved 
their camp back about of a mile to  a pretty wooded spur on the other side of t h e  
Kulong-hka. 

I have previously mentioned that this stream, the  Kulong-hka, had for some years 
heen recognised as the boundary between the  two countries and it seemed t h e  most 
suitable place for a camp pending decisions on our disputes. T h e  term applied t o  this 
boundary in Burma, was the " Provisional line" and up to  it we  had administered. 

Chinese Search j o y  Wildn.-For some time they were very busy in making 
enquiries regarding this imaginary place " WiIin,"  and they mentioned that  they had 
located it several times, the  sites varying ccnsiderably being always homever west  of 
our  present camp and never north of the Kl~long-hka. As  however they had refused to 
sanction our surveying the country on their side, and we found that they were interfering 
with, giving orders to and misleading, our Kachins, the Cornmis~oner very properly 
informed Liu that while he would give them every opportunity of making enquiries, 
provided they gave him warning and were accompanied by some of our people a s  escort, 
he would on no account allow any Chinese Officials o r  armed parties to  cross the  
fir provisional " frontier unattended. This  was a most necessary and important action 
and  was thoroughly understood by the Chinese. 

O u r  visit lo M a t i n  atzd tne Snwbwa's evidence.-On the  3rd January the  Corn. 
missioner rode over to Matin, Mr. Rae,  Captain Norie and  I accompanied him. T h e  
Matin Sawbwa, who is one of the most influential chiefs in the neighbourhood, is  blind, but  
n leas ant old man, very superior to the  mass of the " dzlwas," he seemed very pleased t o  
see us, and we had an hour's talk with him. H e  volunteered that  there was no  such place 
a s  " Wslan " which showed that  the Chinese had been there making enquiries ; he also 
told us that the "Tai-pi-kwan" one of  the "ga tes  " given back to  China by the " Con- 
vention" wasin the neighbourhood of P a k w ~ n ,  and this I subsequently verified a s o n  
the 20th when I was a t  Kadaw Kongra, I went t o  see it at  hlungdung village. 
Also that he knew Lwe Leing and the streams around and that the Lwe Leing a n d  
Kangma streams were practically identical ;  that  the  stream formed by the combined 
Pautai Nampa and Kangma hkas was called alternatively the " Lwe Leing " or NamwaJL 
hka, a further comtirmatioo of our previous information, and this \\,as satisfactory a s  
previous to our visit t o  that spot, no Europeans or  surveyors had visited Lwe Leing a t  any  
rate since the annexation of Upper Burma, and its position was merely inserted on the 
survey of India maps from native information. 

A ~ Y .  While proposes con17nencitzg work on Shwe[i section.-Immediately on our 
return we received a call from the  Chinese Commissioner, and during the visit 
Mr. Thirkell White endeavoured to  persuade General Liu that  the mhole party should 
proceed to  Namhkam and commence work on the  Shweli section. 

This  [hey would not agree to, going over all the old ground about Walsn and the 
Taping nor"  and insisting that the junction of the N a n ~ p a u n g  and the Taping was :he 

place we  should go to. 
Prtrtlrer at tempts to comnrence ?uoY~.-During the next few days further at tempts 

were made t o  get  the Chinese to  start  work on one section or the other, hot jFith no 
results. 

Survey work ( S h i ~ t l ?  Vill/cj~).-R3eanwhile I had been employing Lachman Jadu 
In surveying all the country on our side of the Kulong-hka, while I and Ikbaluddin 
\\,ere working out computations, and on the 11th all the nvork in the neighbourhood 
ha\zlng heen finished, I arranged with the Chinese that Lachrnan Jadu should go to 
Nalnlrkam with a Chinese Officer and survey all the coutrtry adjacent to  the S l ~ \ ~ ~ ] i  
ricer on both sides, in order that  there shol~ld be nothing to delay us, \\,hen n.r corn- 
tnenced \\fork on that  sect ion;  he left OII the 13th and completed the \\.ark told off to  him, 

far  as he \\,as enabled lo do, and returned to camp Bhanro on February 18th. 
Hr reported that Ile practically received no assistance from the Cl~inese official, \\t,o \vas 
1,elrt t o  accompany him-bc)ond being wpplied daily with a guide-and that he \\.as not  
allo\red t s  survey freely 011 the Chinese side of the river, consequently he had no  more 
than what was u ~ ~ d i r p u t c d  British territory on his platl. 

F,irtlrcr di.rc~tssio~rs : L I I ' ~ / I  f/ks Chr'~rc.se.-SO tllings dragSrd on 
until the a5th 

,,llep the Chinese cnrne over and said that that they had received to go  by tho 



reply to  our "reference," which reply was that if it was found that we could not arrange 
matters on this section, we should leave it and proceed to work on the Shweli section, 
Nent day Liu informed Mr. White that he had telegraphed for permission to colnmence 
on the Shweli section. 

Kan-fni a n d  Mb'ngwin Sawbwas begin l o  be ac t~vely  Rosfilr.-All this delay, 
which was unavoidable, however, encouraged the local Sawbwas to show more or less 
open hostility to  us, and early in February the Kan-gai Sawbwa, one of the most power- 
ful, took upon himself to  assert rights over the territory immediately north and east 
of the ICulong-hka, he refused to allow the Kachins on our side of the stream to culti- 
vate land on the far side, as they had been in the habit of doing, and proceeded during 
the course of the next few weeks to  erect stockades all along the line. The first that 
came to our notice was one on the road from our camp to Lwe Leing, and this was gar. 
risoned by some Chinese Shan Levies and Kachins. Liu said that this \vas erected to  
protect his (Liu's) convoys of provisions, etc.; and for no other purpose, but when others 
came under our notice, this excuse was of no avail. The village of Khukha only a few 
hundred yards from our camp was stockaded and the trees round i t  cut down ; and a big 
stockade was erected with much display of bunting at  Yinfan. In fact on our front and 
right flank no less than 20 stockades were built; they were placed as follows :- 

2 a t  Hpa-lum. 
2 ,, Khukha. 
I on road to Lwe Leing. 
I a t  Yinfan. 
I ,, Lakhum. 
I ,, Krinmudan. 
I near Kam-gau. 
2 ,, Kan-hsa. 
3 ,, junction of the Taping and the Kulong-hka, and 
3 ,, Lwe Leing. 

None of these were probably at  all formidable, but to force a way past them would mean 
the loss of some lives at  any rate, and showed the spirit of the Sawbwas, and can only be 
regarded as an act  of hostility. General Liu was remonstrated with, but said that it was 
only within the rights of Chiefs and villagers to take any means they pleased to protect 
their villages; and as they were outside our provisional line though all of them inside the 
"Agreement" line, pending some proper decision on the points referred to the Government 
a t  Pekin or the despatch of reinforcements to us, it was unwise to insist on their being 
dismantled. It was later admitted by the son of the, Kan-gai Sawbwa and the Regent 
of Mongwan that the stockades were erected to bar our advance. They were warned that 
any encroachment into territory administered by us at  any time would be severely 
dealt with, and notwithstanding this they later proceeded to erect stockades at  SadBn 
and other places on our side of the Mantein hka, and these, though adjoining Mongwin, 
were partly garrisoned by Kao-gai's troops, who actually left the Chinese camp in full 
view of us, with many standards and marched across the hills. 

Lungfry carries a n d  destroys the  stockade a t  Sad6n Sengmye, elc.-The 
Government of Burma had however been inlormed and retribution was speedily to 
follow, for a detac1;ment of Military Police under Lieutenant Langtry, with Mr. Hertz as  
Civil Officer, was despatched from Bharno and on arrival found them occupied, ,and were 
fired on. The police charged and carried the stockades, Lieutenant Langtry and t w ~  or three 
sepoys being wounded. The Chinese Bed, leaving 7 dead, 25 prisoners and g standards 
in the hands of our men. In this ac t~on ,  the tirst in which the sepoys of the newly 
raised Kachin Company of the Bhamo battalion were engaged, they behaved splendidly, 
hacking down under fire the stockade with their dbhs, and one of them was severely 
wounded in a hand to hand encounter with severalchinese, during the ~ursui t .  This 
and the other stockades in that neighbourhood which were found to have been evacuated 
were levelled by Lieutenant Langtry' s party. 

The Commission breaks up.-We parted quite friendly as in fact we had always 
remained, notwithstanding the official troubles and disputes, and on the 2nd April the 
British portion of the Commission, having established a post of 200 Military police, who 
had been sent up  from Bhamo as reinforcements early in March, on a hill commanding 
the whole of the paddy fields of Lwe Long, within rifle range of the village of Khukha 
and commanding the trade route between Bhamo and Rlong\\.Bn. 

Some little time before we left, the regent of Mongwan, a fine determined-looking 
woman, step.mother of the Sawbwas, came in to see the Commissioner and plead 
his (Mong\vinls) cause. She remained some time in a camp adjoining the Chinese and 
MOn~na's (I<an-gai's). 

1 had met her before in Namhkam in 1894, at  about which time I had made the 
acquaintance of Kan-gai, who then allpeared very friendly, and who supplied me withsome 
s1)ecial cigars of his, which, he said, were unusually good. 

General I,iu found it inconvenient to leave Lwe Long quite so soon as we did. W e  
rcachcd Rhamo on the 5th April and I remained there, completing as far as possible my 
rn.lps and settling matters for the northern party, till the loth, when I left for Mandalay, 
nllrre I stored the camp equipment and instruments, and on thc 14th I rejoined the Com- 
m~ssioner at hlayrnyo, reporting my arrival to the Lieutenant-Governor, who was there at 
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the time, and I stayed there mapping and writing a report, which the  Commissioner 
required of me, till the zoth, when I left with the late General Woodthorpe for Mandalay 
and India. 

General dedrtcti0ns.-Thus it will be seen that we were no nearer any settlement of 
our disputes, at the end of the four months the Commissions were together, than we were 
the day we first met. 

There is no doubt that the frontier Sawbwas had not been advised of the fact that 
the Commission was to start work, nor were the terms of the agreement imparted to them 
and our arrival to carry out the work came unexpectedly and as a disagreeable surprise 
to them. 

The time, however, was not all thrown away; I was enabled to get  done a consider- 
able amount of survey work with my surveyors, and a good deal of triangulation was 
carried out and computed, so that there are ample points fixed for work next season, and 
the country is known. , 

Bchaviotir o j  escorts, etc.-The behaviour of both escorts throughout the season 
was excellent, and, except on one occasion, there was nothing but the utmost cordiality 
between both camps, and this was on the occasion of the flogging of some muleteers for 
theft, bludgeons and arms were seized by an excited crowd of men, and there was a 
great deal of noise, however no blow was struck, and after some trouble the camp was 
cleared and quiet was restored. Next day, under a strong guard, the men were properly 
flogged, as well as one of the ringleaders of the riot, and from that day there mas no 
trouble whatever. Though General Liu had a flogging parade some time later, owing 
to his finding that his men spent a good deal too much time in gambling, and with money 
probably stolen from himself and other Chinese officers, as they had several thefts in their 
camp. 

Chinese copy our customs.-None of the Chinese had any knowledgeof surveying 
or of the use of surveying instruments, so those supplied to  them 011 payment from 
Calcutta at  their request, were never brought into use. 

It was amusing to note the way they copied us in everything. At first they did not 
fly a flag, but seeing we always did a very enormous one with Liu's name on it was soon 
to  be seen floating over the entrance to  his tent. I f  we went out for a ride, some of them 
would start for one on their side of the stream. 

We used to send our ponies for exercise on a track made for tent-pegging in the 
paddy fields, they almost immediately commenced doing likewise. If we had a little 
revolver practice, within a few minutes you heard shots in their camp. The Chinese 
soldiers began to salute, as in English fashion, and stand to attention, at times when we 
passed. And they took the keenest interest in our parades and drills crowding round 
to  see exactly what was done. 

When in Bhamo, they of course heard the morning and evening guns fired by the 
Mountain Hattery there. Consequently, we were destined, while in camp, to have an  
explosion of powder, every morning at  about sun rise and at  sun set, as  soon as  the last 
note of their horns was blown, they sunk some powder in a tube into the ground as  they 
had no gun and fired this by means of a train of gunpowder. They took down their flag 
with ours at  sunset. 

On the aznd January 1 returned from Kadaw Kongra just in time to reach the Head- 
Quarter Camp in time to see the eclipse of the sun. There was great excitement in the 
Chinese camp. They were all on the alert, firing guns, blowing horns and beating drums. 
This noise and excitement were kept up until the sun was once more free. They explained 
that they did it to frighten away the dog, which was attacking the sun. 

Kachins on our side of the bovder.-Throughout the season I was much struck 
wllerever I went by the great cordiality and friendliness of the Kachins in our territory, 
who seemed as happy and contented as  men could be. It was rather a surprise to me, as  
my experiences on the other side of Namhkam, 4 years before, were not by any means 
the same, and the fact reflects great credit on Mr. Rae, the Civil Officer, and other officers 
of the Bhamo district. The Icachin sepoys also, many of whom come from these parts, 
were most happy, cheerful little chaps, and we had some most useful men in the 
Kachin dooly bearers, who kept US supplied with firewood, ca r r~ed  our do'k and made 
themselves generally useful. They had, however, a sincere friend in their commanding 
officer Lieutenant Ffrench-Mullen, and they thoroughly appreciated and reciprocated his 
feelings. 

Behaviour of Survey detachment.-As regards the Survey party, I can give 
nothing but praise on the subject of their behaviour. They gave no trouble to any one and 
the khaldsis were always ready to do anything. lkbaluddin and Lachman Jadu did 
that was possible in the way surveyink, and it was due to the fact that ou; n>ovemen& 
were so restricted that we did not secure a large outturn. 

Healt11.-The health oi the whole party was, throughout the year, wonderfully 
good and the men were well looked after by a very intelligent hardnorliing hospital 
assistant attached to the military police. 

Note on the topography, etc., of tlie country traversed by theSouthern Section of the Burms.China 
Boundary Commission, Season 189;-98. 

I. General description.-The country to which the operations of the Southern 
Section of tlie Boundary  omm mission during 1897.98 was coufined lies betwcen the river 



Taping on the north and the Na~nwan on the south. These streams in the area under 
review parallel to one another in a south-westerly direction, and a t  an average distance 
apart of'about 30 miles as the crow flies, approaching nearest to each other at  a boundary 
line between the two countries (Burma and China) where the distance apart i s  only 24 
miles, the boundary itself as laid down in the Agreement following almost exactly the 
shortest line, 

The streams are  by no means identical in character. T l ~ e  Taping, t\rhich is by far 
the biggest, rising in far distant hills, is a deep, rapid stream flowing between steep, forest- 
clad hills, is a serious obstacle, and cannot be crossed between hIanwaing and Myothir, 
a t  both of which places there are ferries, except in one or two places by foot passengers 
over bamboo suspension bridges; while the Namwan, rising in the more immedi;te 
neighbourhood, flows gently for some considerable distance through the fertile of 
Xlongwan, and is crossed by several bridges, eventually passing into the hills at  the south- 
west end of the plain, where it is joined from the north by the Nantein hka, our present 
provisional boundary in that region, and continuing to flow south-east for some 30 miles as  
far as Namkhai, a t  which point it turns abruptly to the south-east, and eventually dis- 
charges itself near Namhkam into the Shweli. 

This latter river has also a south-westerly course, and from its junction with the Nam- 
\\.an forms the boundary to the north-east for a distance of some 25 miles till joined by 
the Namyang, a small affluent from the east. 

2. These three rivers are separated from one another by two high ranges of hills, 
that between the Taping and Namwan being by far the grandest, the highest and most 
broken, more wooded and offering extensive and magnificent views. The hills gradually 
diminisli in height from the highest, Namkhai Pum (8,687 feet), immediately over the 
Taping on the north-east, to the peaks on the spurs overlooking the Irrawaddy valley, 
which run to about 4,000 f ee t ;  but almost in the middle of the area, and slightly detached 
from the main range, rises the fine peak Naru Pum (7,867 feet) above the sea, visible from 
Bhamo, from near Namhkam and other important places, and from which a most extensive 
view is obtained in all directions. 

The principal peaks on the range starting from the north are  Namkhai Pum 
(8,687 feet), Khokhai Pum (7,720 feet), Janmai Bum (6,835 feet) (the boundary peak above 
Lwe Leing), Inrakawng (6,384 feet), and close to it Lwelong or Pantein Shan (6,290 feet), 
on which is the grave of a former Kachin d l~wns  (Chief) of Lwelong, and over which the 
trade route between Bhamo and Mongwan passes, the hill above Krinmudan village 
(7,350 feet) and Naru Pum already mentioned. Near Janmai Bum the range is joined by 
another, of which Loi Pangkham (6,864 feet) was the highest peak seen. This range 
forms the southern and eastern boundaries of Hosa and Lasa, and in reality is the main 
range, that previously mentioned being cut through between Khokhai and Janmai Bums 
by the Namsa, which, draining the Hosa-Lasa basin, forces its way through the hills to 
the Taping. 

The hills are very steep and rugged, the valleys deep, and, except in. the case of the 
Kulong hkn, little cultivated. Having from time i mmemorial been subjected to the 
devastating system of tntrngya cultivation, the hills are much more bare of real forest than 
olle would expect or even judge them to be when looking at  then1 from a distance. 

The clearing is absolute, not a tree being left where cultivation is intended, and an 
enormous area is consequently denuded and covered with dense impenetrable kaieggrass 
and small jungle. This grass, from even a short distance, gives the impression that the 
hill is bare, but growing to  a height of l o  or 1 2  feet it is most difficult to contend with 
until the jungle fires, which occur from April until the rains have swept it away, when 
no  doubt the hitls become practicable, though till then one cannot leave the beaten track. 

Water is abundant, though not in large quantities in any particu1:ir spot, except, of 
course, the ~na in  water-courses, and in many places there is a considerable amount of 
terraced rice cultivation, notably about north Hoton, Mat~n, etc. 

3. Sfvenms, elc.-The main streams in this tract, starting from the north-east, are- 
(a) The  Namsa, which drains Hosa and Lasa and falls into the Taping. (The 

actual course of this stream has not been surveyed, but is approximately 
known). 

( b )  The Kulong hkn, of which the whole course has been surveyed this year on 
the scale I inch = I mile ; and 

(c) The Nantabet charrn,o, both flowing into the Taping. 
(d) l'he Namsiri, which, with the Nantabet, rises in Naru Pum and which flows 

into the Irrawaddy south of Bhamo. 
( E )  The Nammapme chaung with a fairly large catchment area, rising at Purnsen 

Pum, draining the count~y between that hill and Karwan, and'eventually 
flowing into the Irrawaddy, lour miles south of Eharno; and 

(1) The Nammu, which Rows into the Sinkan chnungand thence to the Irrawaddy. 
While flowing into the Namwan and Sllmeli are the Namwa or Lweleing stream, the 
Maotein hkn and the Narnndak. There is nothing remarkable about any of these streams 
except, perhaps, the Kulong hkn, the bed of which is very level for some miles at  a n  
altitude of about 4,400 feet, admitting of ricc r*~liiv;ition on either b;~nk, when it suddenly 
assunlee its proper r61c of a mountain strcnni a11.l falls rapidly and in torrents to the 
Taping. There are some fairly big falls in xvcral  sireams, thc ?cds of ~vliich are all 



picture6qce, one below Sinlum being several hundred feet in height by report, though 
not one clear fall. 

One curious feature about several of these streams was observed, namely, that though 
there was abundance of water and many fine pools, not a fish of greater length than, say, 
1 inch appeared to exist. 

4. V2'lln~es-The principal villages met with are Mat in  (Chinese Matang), on the 
southern slopes of the Taping, with its blind but very intelligent Chief, who was visited by 
the Commissioner and myself in January, and who owns the most imposing house in these 
hills, it being surrounded by a mud and brick or stone wall and approached byla fligtlt of 
stone steps leading through a Chinese style of gateway into the outer courtyard, which in 
this case surrou~lds an ordinary Kachin house, though one of much better construction 
than is usually the case. 

HGton.-A large village near Matin and situated on the ridge forming the north- 
eastern edge of curious depression in the hills overlooking the Taping and south of the 
Kulong hka. 

Chikai.-Another large village close by, with considerable rice-lands. 
Mi;ngloi.-On the trade routes between Bhamo and M o ~ ~ g w i n ,  a very prettily placed 

village with fine trees and much cultivation. 

Hpalvm.-North of the Kulong hka. 
Pomshi.-On the slopes of the Taping between the Mznkong and Kuli hkas. 
Laklr2,rn.-A large village or cluster of villnges on the spur south of the upper waters 

o f  the Namwa and near Lweleing and Kgaseing in the Mongwin valley. 
5. People o j  note.-The Matin and Hoton Duwns appear to be the most influential 

of our I<achins in this neighbourhood, while a most useful guide is to be found in the P a u -  
firaing of Mongloi, an old but energetic man, with great knowledge of the country. 

6. Roads.-The country is traversed by many paths following generally the water- 
sheds, after the usual Kachin fashioo, but these, owing to the exertions and influence of 
Mr. Rae, the Political OWcer, have of late been much improved and some very creditable 
traces have been worked, as between LwelBn and Chikai, Mongloi and Kadalv I<ongra, and 
Mijngloi and Matin, but much remains to be done, and the trials of the transport between 
Sinlum (up to which place a well-laid-out path has been made from the foot of the hills 
on the Bhamo side by Mr. Cholmeley, Deputy Commissioner, Bhamo, and which may 
stand the rains) and LwrlSn post during the rains are appalling to  contemplate, the line 
selected by the Kachins between these places apparently following the steepest instead 
of the easiest gradients. 

7. Tai-pi-kwan.-One curious discovery was made during this season, and that mas 
t h e  finding of theTai-pi-kwan in a most unexpected place in Mundung village near Pak- 
wan. I supplied Mr. Warry with a drawing of this stone, which was unearthed by some 
Chinese explorers. It was in two pieces and half-buried, having been treated with some 
want of consideration by the Kachins, who had, periodically thrown it down the klLrtd. 
The Hoton Duwas suggested that the proper place for it was the bottom of the Taping 
river. 

8. Game mas not abundant, but by dint of great perseverance Mr. Warry secured a 
few silver-pheasants,bamboo-partridges and francolin, a woodcock, snipe, and a few ,quail, 
Sambhur and barking deer as well as serflo are to be had, but are rare, and one hare is 
known to exist. A fine bear was killed close to camp at  Lwel6n after an exciting fight 
and  vastexpenditure of ammunition by the Kachin sepoys, assisted by some Dogras, a n  
orderly with a fixed bayonet, and a large audience of oficers, Icachins, sepoys, followers and 
.Chinamen. It mas an exciting time, but no one was shot. The doctor was in attendance 

a case of surgical implements and a dresser. 
Some rare and one or two new butterflies were secured. 
~wclein~.-Lweleing camp, at  mllich place in former days the Burmese escort ,,.ith 

tribute to China was usually exchanged for one of Chinese soldiers, is situated i n  a hollow, 
at an elevation above the sea of about 9,600 k t ,  and is almost entirely surrounded bv llills, 
which are highest on the north and west, and the direct road to it from ~ h ~ ~ ~ ~ ,  'whicl, 
passes over Pantein Shan, is steep and difficult. The llills round are densely lrooded alld 
rather thickly populated, though there is little cultivation about. There are f o u r  s,rrams 
meeting pract~cally at this spot, nalnely, the Namwa, the Pautai / L B ~ ,  tilc N~~~~ /,to, 
and the I<anglna Aka, and the combined stream under the name Nam\va flows at a dis- 
tance of a mile to 1 4  miles through a narrow pass into the lo\\, undulating ,-Ounlry border- 
ing the Mongwnn ~ a d d y  plain. Close to Lweleing camp we iou~ld,  \,.hat apPeaie(, to be 
the rcmains of an old fort or gate still visible, a stone causeway ~ e p a ~ ~ t i ~ g  two swalnps, 
being in a fair state of preservation. 



X r r r n t i v e  repoyt by CAPTAIN T. F. 6. RENNY-TAILYOUR, R.E., O B c i l z t i n ~  S r r p e v h l e n d -  
c n f ,  2 n d  g r n d c ,  o f t  t h e  S u r v e y  O p e r a t i o n s  wrl l~  the Burma-Chittn B o r n d n v y  Corn. 
tnissiorz, N o r t h e r ~ r  S e c t i o ~ r ,  senson 1897-98. 

T h e  survey detachment detailed to accompany the. northern party is given in the 

Cnptai~i T. F. R. Renny-Tailyour, R.X. ,  Officiating Super- margln. Mr. E. C. S .  George, C.I.E., 
intendent, 2nd grade. I.C.S., was the  Sub-Commissioner 

SI I~I . ,  yor Mahrnud Husain. with the  northern party, Mr. Hausser, 
Sub.Sur\feyor Abdul Rahirn. of  the China Consular Service, was 
,;: I< / I , I /~s~s.  the Chinese adviser, and Lieutenant 
; [ r  terprcters. W. R. Scharlieb, I.S.C., was in corn. 
mancl of the escort consisting of roo Military Police from the Bhamo Battalion ; there 
were also r o  men of the Burma Sappers  and Miners t o  erect  the cairns. T h e  transport 
consisted of  Chinese mules. 

Our programme was to  demarcate the boundary from where the Nampaung river joined 
the Taping  river northward to  a high peak the approximate position of which was sup- 
11owd to be latitude 35' and longitude 98' 14'. T h e  country through which the bound- 
ary passed was not  \\ell lcnown and the  existing maps turned out very unreliable. 

I arranged to  do the triangulation myself, Rlahmud Husain was to survey as much a s  
possible on the f -inch scale assisting with the I-inch when required, and Abdul Rahim 
\\.as to survey along the boundary on the (-inch scale, also surveying on the  4-inch when 
possible. 

T h e  Chinese had very little idea of the country where w e  were going to, and Mr. Chen, 
the Sub.Commissioner, said i t  was impossible for him to  go the whole \say a s  he could 
ride " no better than a turtle. " It was eventually decided that he should g o  a s  f a r  a s  
\Vara\vng Pum hill, and that  another Sub-Commissioner should meet us there. 

It \\.as arranged that  we should meet and discuss details with Mr. Chen at Nam- 
paung, a slnall Rlilitary Police post about 30 miles from Bhamo on the main road to 
Momit-n, and within a mile of where we com~nenced  demarcating the boundary. 

I lef t  Bhamo on the 17th December, a day before Mr. George, a s  I wished to  visit 
and observe from a hill near  Rlyothit. Rlr. George with the main party caught me u p  
a t  i\!).othit and  we arrived together a t  Narnpaung on the noth, Mr. Chen arriving the 
next day. 

At the first interview with the Chinese we got  a very fair idea of the difficulties we  
would have in working with thenl. I t  was, however, decided a t  a subsequent interview 
that Abdul Rahim and the  Chinese surveyor should proceed along the  boundary and 
choose the si te  for the cairns, but  in the event  of their being unable t o  agree the matter 
was to be referred to the Sub-Commissioners. 

\\rhile at  Narnpaung I made a station on a hill to tlie west and  connected up with 
:lie station near blyothit ; owing, however, to the confined nature of the country, these 
stations were useless for my main extension. 

W e  le f t  Nampaung on the  28th and arrived a t  a camp near Alaw Pum hill on the 29th 
December. T h e  highest part of this hill had been cleared and observed to by Mr. Serrao 
\\.I10 was extending from the G. T. series. 1 observed to Mr. Serrao's stations from Alaw 
Pum and the connection gave very good results on which to  base my main triangula- 
tion. 

T h e  Chinese objected to  the  boundary line near Alaw Pum and a f te r  several 
interviews the matter was referred to the Commissioners. In the meantime I formed a 
second station near .Alaw Pum and another near Nawku about four miles [urther on, to 

llicli village we moved camp on the 8th January. 
None of tlie country we mere going through had been triangulated before and I was 

very anxious to ge t  a s  much work as possible done before the haze set  in, and, i f  possible, 
to lteep the plane-tablers always supplied with points;  consequently, as  it was uncertain 
\ \ ] )en  the disputed questions would be  settled, I arranged with Mr. Cieorge to go on ahead 
\\ml;h Rl.~hmud Husain and a n  escort of 25 men. 

I \\,as delayed a few days waiting for rations and did not leave Nawku until' the 14th 
January. During the time I was separated from the mail) party I observed from five stations, 

the \\,eather being good, I managed to fir a large number of points, some of  them well 
In a~lknnre  01 the  w o r k ;  Mahmud Husain was also enabled to do a cons~derable amount 
o f  pl;~ne-tabling on the &inch scale. 

Tile difficulties with the Chinese near Alaw Pum were settled tonards the end of 
January and the main party moved on slowly. I joined them on Lhe 8th February a t  
I'ajau, a large Yawyin village about 13 miles from SB-ma and on the main road between 
S i - m a  and Si-ma-pa. 

At P a j . 1 ~  we again came to a standstill with the Chinese and were delayed there a s  
\\ell nz at  Paknoi Prang, to  which place the main party moved on Lhe 25~11 February. 
1 )11rin= tile delay 1 went for a small tour by myself and formed some new stations. W e  
[ouncl it very cold a t  Pajau and Paknoi Prang  which were both at  an elevation of nearly 
7 , , l ~ o  Iect, and frequently there was thick ice in the mornings on the basins inside our 
tents. 

We left Paknoi Prang  on the 4th March and moved on slo\vly so  as to give time for 
th,. r . i nc . l~  survcy and for r l ~ e  cairns to be erected. In order to expedite the work 
Mnhmt,d I l ~ ~ s a i n  n a s  lierc toltl olT to survey a portion of the boundary. 



IVe were delayed again at  Lung-pien village owing to hlr. C l ~ e n  refusing to allow us 
to  march through China, but  a s  the road on our side of the boundary was a very lung 
way round we insisted and eventually gained our ~ o i n t .  

On the 7th April we arrived a t  Sansi gorge, a very cold and windy camp, over 9,000 
feet  ele\pation and close to where the boundary crosses the main road from hlyitl;yi~~;1 to  
hIomien. A few miles beyond Sansi gorge there is a high ~ e a k  called Tabu  Purr? about  
r 1,200 feet elevation. I \vas most anxious to visit and observe from this I l i l l ,  and  moved 
on to a camp near it. Luckily we had heavy rain about this t ime which cleared away 
a good deal of the haze, but  owing to  clouds I had to spend three days  on  the  hill before 
I got  satisfactory observations. 

From tlie camp near T i b u  Pum we marched by a very rough road to \\'aw.llkyun (a  
temporary Military Police post), and here I made a station. \Ve then moved on to 
Icanlbaiti camp \~hicI i  is a t  a n  elevation of nearly 7,000 feet. This  camp lies to  the south 
of Warawng Pum hill previously mentioned, and is on one of the trade routes into China. 
From lVaw-Iikyun I had sent  Mahmud Husain with Mr. Duff, the local Civil Officer, to 
aurvey on our side of tlie boundary up to the position of the high peak where \ve \\.ere 
to finish afork, n o t h i ~ ~ g  being known of that part of the country. 

As the Chinese Sub-Commissioners changed at  Ifambaiti, a map in duplicate of tlle 
boundary on the 1.inc1i scale up to  this point had to be prepared, these were b o t l ~  signed 
and sealed by Messrs. George and Chen, and one kept by each. 

Af te r  the  final interview with Mr. Chen we had a meeting with Colonel Yang, the  new 
Sub-Commissioner, and a t  once found that the change \rould cause us considerable delay. 
Colonel Yang refused to a l l o e  us to  g o  through China, anlong other  reasons stat ing tha t  
there was a rising on his side. From Kambaiti to  the end of our work was only 3 
marches through China, but on our s ~ d e  it was 5 or 6 marches round, so  naturally we  
insisted on the former road. T h e  matter was referred to tlie Commissioners and General 
Liu, the Chinese Commissioner, twice telegraphed to Colonel Yang from Momien t o  
allow us to  proceed. These telegrams came in English and were translated by hIr. Hausser 
to Colonel Yang, who evidently did not consider them genuine and  must have written to  
this effect to General Liu, for a few days later, we were much amused by another trle,orani 
arriving from General Liu. The  next day he withdrew his objections to our going on 
through China. 

Since the 26th April it  had been raining more or less continously, and the streams 
being in flood it was considered impossible to send on more than a small party, con-  
sequently Abdul Rahim and the new Chinese surveyor started off on the 6th ;May leaving 
the  main party a t  Kambaiti. T h e  surveyors reached a high hill near the  position given 
as the high peak in the convention, put up cairns there and returned to Kambaiti on the 
13th Aslay, after an extremely wet and difficult journey. Rlahmud Husain returned with 
Abdul Rahim. 

Another map in duplicate was drawn and the final interview was held on the 14th 
M 

aY'While a t  Kambaiti the weather war most unsuited lor surveying and we w e r e  seldom 
n,ithout heavy clouds or mist. I made two stations, one of them on Warawng Pum (wl~ich 
was a t  an elevdtion of over 11,000 fe t t ) .  I visited them on the three finest days w e  had, 
but even then experienced great  difficulty in ge t t ing the  observations I required. 

In this part of tlie country the regular rains had evidently set  in, and as me were 
to get  away before the roads becarne impassable we  left Kambaiti on the 15th and 

marching hard reached Myitkyina on the 19th May. O n  tlie march down I observed again 
a t  Waw-hkyun and formed stations a t  Sad6n and a t  Warraw Pum, a hill between Waw-  
hkyun and Sadbn which had been cleared in advance. 

T h e  defile on the lrrawaddy river above Bhamo had been closed for s teamers a t  tlie 
beginning of May, but was luckily n o n  open enabling us to ge t  down to Bhamo by river 
illstead of having to go round by Mogaung and I<atha. Four s n ~ a l l  steamers were put a t  
the disposal of our party, and leaving Myitkyina a t  about 4 A.M. on the zottr, wearrived ;tt 
Bhamo in the evening of the same day. 

I got the survey party on to a Government s teamer from Bliamo to  h,Iandalay 
and catching the next Madras steanler from Rangoon, reached Bangalore on the  2114 June.  

Owing to the wags of  the Chinese and the inaccuracy of t h e  existing maps it was 
generally necessary to  have the country near the boundary surveyed on the $-incll 
scale in advance, and on several occasions I could have employed a third surveyor 
advantage. The Chinese llampered us a good deal, and  our escort was also hardly large 
enough to supply separate detachlnents for  myself and the two surveyors, let alone the 
question of lteeping them supplied with rations. Taking, however, everything into consi- 
deration I think the outturn of survey work was very satisfactory : 4,750 square miles 
,\were triangulated, 690 square miles \\,ere surveyed on the I-inch scale along t l ~ e  boundary 
as well as  1,960 square miles on the 4-inch scale. I was able t o  carry on the triangu- 
lation t l i ro r~~hout  and observed from 2 0  stations and fixed 13a intersected points ; by 
working out the triangulation roughly in the field, I \\.as almost al\vays enabled to  keep 
the surveyors supplied wit11 fined points. Among the intersected puir~ts  I tiscd a s  Inarly 
distant hills in C n ~ n a  as possible. 

In rccrss my triali:\~lation has been carefully computed and has ,vorked out \\-ell. 
The I-inch work has beell [air mapped in 6 sheets, and the a-inch t ~ ~ o r k  has been drawn 
out in a special Inap, all lor reproduction in two colours. 
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The  general health of the survey detachment was very good in spite of a good deal 
of wet and cold weather; tlie khalu'sis were all given rations, and consequently fed a good 
deal better than usual. 

I am very much indebted to Mr. George for all the help I received from him ; from 
start to finish he did everything he possibly could to assist our work. 

Surveyor Mahmud Husain is very energetic and hard working and surveyed most of 
the 4-inch work. At one part of the season he had a bad foot, and 1 had to send him for 
a short time to the hospital a t  S i -ma until it was healed but he himself was most unwill- 
ing to stop work. 

Sub-surveyor Abdul Rahim showed much zeal and energy and worked very well. 
He \\-as principally employed on the [-inch afork along the boundary, and by his tact and 
the friendly terms on which he kept with the Chinese considerably facilitated the \vork of 
the Commission, 

Ex t r ac t  from the Nar ra t ive  Repor! by MR.  J .  B O N D ,  E x t r a  Assri tant J'uperintenden(, 
3 r d  grade, on the Assam Revisionary Triangulalion, Season 1897-98. 

The triangulation was carried out with one of the modern 8-inch micrometer theodo- 
lites, the vertical and hoiizontal limbs being graduated to so minutes, and the micrometer 
heads of the microscopes to l o  seconds, and by estimation, reading t o  single seconds. 
The work was executed after the method of the best class of topographical triangulation, 
but a greater number of zeros were used, namely, L. oO, R. tho, L. 4s0, R. 225O, L. go0, 
R. a700, L. 135'~ and R. 3 1 5 ~ .  All the observations were taken to heliotropes except in 
the cases of two intersected points. It was also intended to use lamps for night work, bu t  
they were not ready when the party took the field, and they would have been of little use 
during the cold weather, owing to clouds settling on the hills at  night. 

I proceeded by rail from Poona on the 12th November 1897, and arrived a t  Allahabad 
the following day, where I was joined by the members of the party who were on recess 
leave and by Surveyor Syed ZiHe Hasnain, transferred from No. 14 Party, who brought 
with him from Katni the camp kit of the party which had been stored there at  the close of 
the previous season's levelling operations. 

On  the co~npletion of arrangements for the field at  Allahabad, I despatched the 
establishment, as under, to Gauhati on the aoth November : Surveyor Syed Zille Hasnain, 
Sub-surveyor Balwant Atmaram, ;o khnlu'sis and I peon. 

The camp kit was forwarded by goods train and the men had to see it safely tran- 
shipped a t  each junction station and ferry between Allahabad and Gauhiti, which caused 
a delay of three days before reaching Jatripur railway terminus, where a further delay of 
two days occurred for want of room in the steamers : thus the men and kit did not reach 
Gauhdti until the 29th November. 

I myself went to Calcutta to collect the instruments, maps, etc., required for the trian- 
gulation, and after receiving instructions from Major Burrard in the use of the  micrometer 
theodolite, not having had the opportunity of using one before, I proceeded to Gauhdti, 
arriving there on the 1st December, a couple of days after my detachment. 

It was considxed advisable to proceed to Shillong in order to obtain information and 
assistance from the civil authorities before beginning the observations along the Eastern 
Frontier Series. The whole party accordingly marched to Shillong, where it arrived on 
the 8th December, and after unpacking and adjusting the instruments and training the 
signallers, the several squads were sent to their respective stations, while I went with the 
main or observing camp to Rangsariobo H.  S. near Cherra Poonjee, and commenced obser- 
vations on the ~ 1 s t  December. 

The  stalions visited ere shown in the accompanying chart ; the dates of closing observa- 
tions are as folloivs :- 

. . . . . . . . . .  Rangsanobo H. S. 24th December. . . . . . . . . . . .  hlopen H. S. 6th January .. . . . . . . . . . . .  Mos~ngi tl.  S. 13th .. . . .  Laidera H .  S. 28th . . . . . . . . . .  Mautherichan H .  S. 9th February. 
Maonai H .  S. . . . . .  16th .. .. . . . . . . . . . .  Mao~hanu H. S. 25th 

No approximate work had.been done beyond the new etation of Maophanu H.S., which 
had to be introduced on account of Maopdni H. S. of the old work having been SO com- 
pletely destroyed, that it was found impracticable to  rebuild it without great loss of time 
and very heavy expenditure. 

It was 11ow rathrr late in the season and the atmosphere had become so hazy that 
neither the signals nor hills were visible. As the observations already taken had supplied 
sufficient data to show that Lhe stations ol the Eastern Frontier Series (had been affected 
by the esrtliquake, it was deemed expedient to suspend further observations along it, and 
to try what could be done on the Brahmaputra series, as  it would be interesting to 
know i f  the stations in the Giro hills had also been affected. I accordingly closed my 
observalions at  Maophanu H. S., and was obliged to send messengers to recall the signal- 
ling squads; this necessitated great delay, and the signallers did not join me at  Shillong 
until the 8th hlarch. 

-b 
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The party left Shillong on the r I th March, arrived a t  Gauhdti on the 13th) and thence 
took steamer, r e a c h i ~ ~ g  Dhubri on the 15th. The signalling squads were a t  once de- 
spatched to the surrounding stations of the Dhubri polygon. I   re pared for observa- 
tions by having the Dhubri station platform rebuilt, a s  it had been destroyed by the earth- 
quake. T o  my great disappointment, the atmosphere was so thick with clouds of dust and 
sand from the Brahmaputra, that the opposite bank of the river was nnt visible and n o  
observations could possibly be obtained on this series. Messengers were sent out on thy 
24th March to recall the signalling squads, and the detachment once more assembled a t  
Shillong to connect the trigonometrical points in its vicinity. 

Observations were completed as  follows :- . . . . . . . . . . .  M u n H . S .  .rs thApri l .  .. Dinghci H.  S .  . . . . . . . . . . . .  zznd .. . . . . . . . . . . .  Somullon H. S.  29th 

The party returned to Shillong on the 30th April, and proceeded on the 4th May, vzo' 
Gauhdti to Dhubri, to pick up the sick members of the party and the  spare kit that had 
been left behind on the return of the party to  Shillong. 

I sent the khakdsis away to their homes on the 10th May and proceeded, in accordancr 
with instructions, to Calcutta with the instrunients and camp equipment. The instruments 
were made over to the Mathematical Instrument Office for deposit, and the camp equip- 
ment was stored in the Surveyor General's Office, after which I left Calcutta on the 14th and 
arrived a t  Poona on the 16th May. 

The health of the party was good until about the end of t he  season, when, in the 
attempt to start the observations on the Brahmaputra Series in the middle of March, in- 
fluenza and malarial fever began to attack the establishment. When we were lelving 
Dhubri to return to Shillong to  strengthen the triangulation by observing a t  Mun H.S., I 
was obliged to leave the surveyor and 4 men behind for medical treatment ; subsequently 
5 others fell ill, and I was thus deprived of the services of a Iarge percentage of my small 
party. 

There was one death during the season, that of a signaller who succumbed after two 
days' acute illness brought on from the excessive cold and bad weather experienced on the 
highest of the hill stations. 

The season's outturn is as follows :- 
Horizontal and vertical angles were taken at  13 stations, of which z were newly 

selected ones, fixing the positions of az  and the heights of 25 stations. 
T h t  following table shows the outturn of work : - 

Assam Revisionary Triangulntion Season, 1897-98. 

I 

Description of Work. 

. . . . . . . . . . . .  Principal stations observed at . . . . . . . .  Auxiliary principal stations selected and observed at . . . . . . . .  Principal stations connected but not observed at . . . . . . . . . . .  Secondary stations observed at . . . .  Secondary stations and intersected points connected but not observed at . . . . . .  Principal triangles in which all three angles were observed .. two angles were observed . . . . . . .  . . . . . .  Secondary triangles in which all three angles were observed . . . . . .  two angles were observed . . . . . . .  . . . . . . . . . .  Average triangular error in seconds. 
Stations and points the heights of which havebeen determined . . . . . .  . . . . . . . . . . . .  Mean coefficient of refraction 
Area of triangulation in square miles . . . . . . . . . .  . . . . . . . . . . . .  Length of series in miles. 
Statlon pillars built . . . . . . . . . . . . .  
Station platforms constructed . . . . . . . . . . . .  
Hill topscleared of jungle . . . . . . . . . . . .  

Number or 
Amount. 
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DRAWING OFFICE, CALCUTTA. 

SECTION I.-GEOGRAPHICAL, DRAWING, A N D  COMPILATION.  

ATLAS OF INDIA. I 

Statement showing the work performed d u r r i t ~  the year 1897.98. 

Sheets Nos. 10 N.E., 14, 29, 
30, 31 N.E., 31 N.W., 40, 481 
N.W., 48 S.W., 53 S.E., 62, 66 
S.E, 66 S.W., 67 N.E., 67 
S.W., 71 S.W., 89, go N.W., 
91 N.W., 95 N.W., 104, 106 
113, 126 S.W. and 13oS.W.k 

TITLE. 

Sheets Nos. ?r N.W.. AO S.E; 

- -- - 
Numbsr of 

41 N.E., ~ I "N.W. ,~ I 'S .W. ,  4 
N.E.,4z N.W., 47 N.t?., 4 
S.E., 47 N.W., 48 N.E., 
57 S.W.,58 S.E., 58 S.W., 
59 N.E., 59 S.E., 59 N.W.' 
62 N,E,. 78 N.E.. 78 S.E.9 

1 Sheets. 1 REMARKS. -- 
I -- 

79 N . E . , ' ~ ~  s.E.; i o  N.E., 
8oN.W.,  80 S.W., 127 N.W., 
142 N.E., 142 N.W., 142 
S.W.. I4? N.W.. Ida N.E., 
144 s.E.'; 144 . N:\v., 1 4 
S.W., 145 N.E., 145 s.&, 
157 N.E.. 157 S.E., 163S.W.. 
164 N.E., 164 N.\V., 164 S.W., 
165 N.W. and 165 S.E. 

Sheets Nos. 14 N.E., 14 S.E., 
24 S.E., z j  N.E., 48 N.E., 
59 N.W., 77 S.W., and 78 
N.W. . . . . . 

GENERAL NAPS. I 
Afghi~istBn (Photo.) . .I 1 = 2 4  
India lshowine canals) (Photo.) . I = ?z - . . 
Do. 
DO. (Skeietonj ' (~ i tho . )  
Do. (and edition) (do.) 
Do. (showing railways) (do.) . 
Do. (3rd edition) (Litho.9 . 
Do. (engraved) . 
Do. (do,) . . 

PROVINCIAL MAPS. I 
Assam (Skeleton) (Litho.) . . 

n o .  (do.) . . 
Dp. (engraved) . 

pengal, Bihar, Orissa and Chota 
NBgpur (Litho.) . . 

Do. do. 
Do. do. (Skeleton) ('Photo:: 

Burma and Adjacent Countries 
(Photo.) . . . . 

Do. do. (do.) . 
Central Provinces (Litho.) . 
Gujardt (engraved). 
M a d r a s .  . . . 
NizPm's Dominions and Assignec 

nistricts of Berar (Litho.) . - 
Punjab . . . . . 
Punjab (Skeleton) (Li~ho.) , 
Rdjputfina Agency (do.) . . 
Uover Bqrrna (2nd edition) . . 

(Photo.) . . . . 1 
I 

upper  Burma (3rd edilion) . 1 

Additions made to railways, roads, canals, 
changes to boundaries. and 

Additions made to names and aetails for engra,,. 
ing. 

Hills brush shaded for engraving. 

Additions to date. 
Ditto ditto. 

Compilation in progress for engraving, 
Railways todate. 
Additions to date and published. 
Ditto ditto. 

Under publication. 
Addit~ons to date, 
Nailways and boundaries to date, 

Additions to date. 
Llitto to railways to date. 
Ditto ditto. 

Additions to date and published. 
Hills brush-shaded for engraving. 
Additions to date and published. 

Ditto ditto. 
Ditto ditto. 

Additions to date. 
Completed and published. 
Add~tions to date for engraving. 

Ditto to date. 
Ditto ditto lor engraving. 
Ditto to railways to date. 
Ditto to date. 

Do. to railrvays, boundariea and names to 
date. 

Cornpilalion in progress. 

DIVISIONAL MAP 
Tenas~crim (Photo.) . .I I=4 6 Addit~ons to date and publ~shed 

- ,== -- - 



DRAWING OFFICE, CALCUTTA. 

Sta/emcnt of work-continued. 
- 

TITLE. 

DISTRICT MAPS. 

ASSLM- 

Darrang . . . . 

BRNGAL- 

Backergunge, Bogra, Champi- 
ran, Darbhanga, Dinijpur, 
Mongnyr, Nadia, and Palb- 
mau . . . . 

Chirtagong. Jalpiiguri, and 
M~dnapore . . . 

Puri . . . . . 
PUNJ.AB- 

Hissar . . . . 
Jhelum (in 4 sections) . . 
Ritvalpindi in 4 sections) . 
Jhelum and Rb\\*alpindi . 

STANDARD MAPS. 

BENGAL- 

Sheets Nos. 74, 125 and 126 . 
BOMBAY- 

Sheets Nos. rgg N.E., 199 S.E. 

CENTRAL INDIA A N D  R ~ I P U -  
TAN A- 

Sheets Nos. 213,  304,312, $1, 
441~4sgand  472 . . 

Sheets Nos. 307,408 and474 . 
CENTRIL PROVINCES- 

Sheels Nos. 35,39,50 and 154 
Sheets Nos. 18,2o, 28 and 67 

H Y D I R A ~ A D -  

Sheet No. 168 . , . 
I\~ORTH-WEST TRANS-FRON- 
TIER- 

Sheet No. 28 S.E. . . 
PUNJAB- 

Sheet No. 54 . . . 
Parts or sl!cels Nos, a8 and 53 

andssa"83  . . . 
UFPBR BURUA- 

Shect No. 306 . . . 
Sliert No. 200 (and cdition) . 
Sheets Nos. 314and 359 . 
-- - -  

Number of 
Sheets. 

1 

8 

3 

2 

7 
J 

I 

I 

I 

a 

I 
r 
2 

In. M. 

1=4 

1=4 

1 ~ 4  
I=J 

1=4 
I = I  
I = I  

1=4 

1 x 1  

Z = I  

I E I  
I = I  

I = I 
I = I  

I = I  

I=q  

, = I  

I = ~  

,=', 
1 

_- -- 

REMARKS. 

Additions to date. 

Completed and published. 

Additions and corrections to date. 
Hailrays to date. 

Railways to date. 
Ditto. 

Completed and published. 
Additions an  corrections to date. 

Completed and published. 

Completed and published. 

Completed and published. 
In progress. 

Completed and published. 
In progress. 

Completed and published. 

Additions to date and published. 

Completed and published. 

Additions and corrections to date. 

Additions and corrections todate and 
Coniplcttd and under publication. 

Ditto and published. 
- 
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DRAWING OFFICE, CALCUTTA. 

Sheet No. 15 N.E. (3rd edition) 
Sheet No. 15 (4th edition) . 
Sheet No. 23 N. W. (8th 

edition) . . . 
Sheet NO. 21 S. W. (8th 

Statement o f  work-continued. 

- edition) .- . . 
Sheet No. 23 S. E.  (2nd edition) 
Parts of Sheets Nos. zn N. E. I 

and N. W. . . 
Sheet No. 23 (2nd edition) 

- .  

TITLE. 

S T A N D A R D  MAPS-concld. 

UPPER BURMA- 

Sheet No. 316 . . , 

Scale, 

-- 
In. M. 

1 = I 

Number of 
Sheets. 

I 

edition) , . . I =4  
Sheet No. 2 N. E. O th  ediioi)l  1=4 1 
Sheets Nos. 7 S. E. and 

~ E M A ~ ~ K S .  

In progress. 

Sheet No. I N. E. (6th edition) 
Sheet No. I N .  W. (5th editton) 
Sheet No. I S. W. (4th edition) 
Sheet No. I (5th edition) . 
Sheet No. a S. E. (5th edition) 
Sheets Nos. 2 N. W. (2nd edi- 

tion) and 2 S. W. (2nd 

ADMINISTRATION 
REPORT MAPS. 

1 x 4  
1=4 
1=4 
1=8 
I=.! 

- 
3 A . N . E .  . . . 

Sheer No. 4 (2nd ed~tion) . 
Sheet No. 5 S. W. (6th edition) 
Sheet No. 5 N.tV.(sth editton) 
Sheet No. 5 . . . 
Sheet No. 6 N. ~ . ' ( : t h  editton) 
Sheet No. 6 (2nd edltion) , 
Sheet No. 8 (2nd edition) . 

I 
I 
I 
I 
1 

1=4 
1=8 
I =4 
I=J  
1=8 
1 = 4  
1=8 
1=8 

Burdwan . . . .I> 

Assam . . . . , 
Punjab . . . . 
UpperBurma . . . 

Dacca . , , . 
Jalpd~guri . . . :If 1 = 8  
No6khdIi . . . . 

r e 4 8  
1=32 
1=64 

Corrections to date and published. 
Boundaries brought up to date. 

Rogrn . . . . . 
Cultack . . . , 
HazBribhgh. . . , 
Munghyr . . , , 
hl metisingh . . . 
~Yjsh ih i  . . , . 

Brought up to date and published. 

1=8 
1=8  
1=8 
1=8 
1=8 
1 = 8  . 

Boundaries brought up to date. 
Brought up to date and published. 

Additions to date. 
In progress. 

Additions to date and published. 
Ditto ditto. 

Boqndaries to date. 
Completed and published. 
Published. 

Ditto. 
In progress. 

Ditto. 
Ditto. 

Boundaries to date. 
Completed and published. 
In progress. 
Boundaries to date. 
In progress. 

Ditto. 

Hills brush shaded for engraving. 
Correct~ons to date. 
Completed and published. 

Additions and corrections to date. 

Published. 
Completed and published. 
Published. 
Completed and published. 

Ditto ditto. 
Ditto ditto. 

I Brought qp to date and published. 
1 Completed and published. 
I Ditto ditto. 
I Ditto ditto. 
1 Hills brush shaded lor engraving. 

: ) Additions to date. 
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DRAWING OFFICE, CALCUTTA. 

Statement of work-continued. 
- 

REMARKS. 

ADMlNlSTRATlON I In' 1 
REPORT MAPS-concld. 

Saugor . . . 
Wardha . . . :I i ~ i  1 Completed and published. 

Brought up to date and published. 

Hills brush shaded lor engraving. 

Completed and published. 
Ditto ditto. 

Additions and corrections to date. 
Completed and publ~shed. 
Hills brush shaded for engraving. 
Brought up to date and published. 
Completed and published. 

Ditto ditto. 

Dehra Ismdil Khdn , . 
D e l h i .  . . . 
GurgSon . . . . 
Hissir . . . . 
Hosh i i rpu r .  . . . 
I<arn61 . . . . 
Ludhiina . . . . 
Montgomery . . . 

I N D E X  MAPS. 1 I 
Brought tip to date- For Administration Report . 

lndex to the standard sheets 
of Assam . . . . 

Index to the sheets of Assam, 
Bengal and Burma . . 

lndex to the sheets of Topo- 
graphical Survey in North and 
South Lushai Hills . . 

Index to the standard sheets of 
Upper and Lower Burma . 

Index to the Standard Sheets of 

Various. 

1=24 

I = 16 

1=16 

1=32 

1 =so 

I =52 

I =64 

I Additions to railways and boundaries, 

/ Tracing made on vellum cloth. 

(a) Showing diflerent surveys. 
(b) Additions to details. 

Additions to date. 

I Brought up to date. the Punjab . . . 
Index to the Standard Sheets oi I 

tlengal . . . 
Index to the Standard Sheets 

Upper and Lower Burma 

Additions and corrections to date. 

Corrections to railways and boundar~es 

PLANS O F  CITIES A N D  
CANTONMENTS. 

In. Ft. 

1 = 100 
1=110 
I = 300 
1=5oo 

In. AT. 
1=1 
6= I 

6=1 

12=1 
l l = I  

Sketch plan, part of Nusseer- 
abad . . . , . 

Plan of Solon . . . . 
Plan of Icar6chi Cantonment . 
Plan of Sipri Cantonment . . 
P:an of East Coast Rail\vay 

(Cuttack and Puri Branch) . 
Plan of Simla and Jutogh . 
Plan of permanent Barrack a t  

Llhow . . . . 
Plan of Icing's Bank Battery, 

Rangoon Cantonment . . 
Plan of \\'ellington Cantonment 
Plan of Secundcrabad Canton- 

A trace made on vellum cloth. 
Ditto ditt . 
Ditto dltt . 

Additions to date and publ~shed. 

I A trace made on vellum cloth. 
Published. 

1 Additions and corrections to date. 

A trace made on vellum cloth. 
Ditto ditto. 

Ditto ditto. 
Ditto ditto. 

merit . . . . I ? = I  
Plan of Bangalorc Cantonment. I Z =  I 
Flan of Isthmus Calitontnent, 

A d e n .  . . . . 2 4 = 1  
Plan of Crater. Aden . . 24= 1 
Plan of Stea~mer Point Canton. 

Ditto dltto. 
Ditto ditto. 

Ditto ditto. nient, Aden . . . 
Plans of Dagshdi, Jutogli, 

Subdtliu Cant~mmellts . 
Plans of Forts Sandelnan 

I Additions and earrect~ons to date. 
I 

Ditto ditto. 

SPECIAL hIAPS. I I 
1 Complrted. 
Corrections to date. 
Showi~~g Educational progrras for Quinquennial 

12cpor1, 1Sg2-97. 

Rotltc from Pn~llinkot to Sinila . 
hlap of Ct-ntral I'rovi~~ccs . 
Map of Ind~a  . . . , 

I =J  

I =,,; 
1 ~ 1 ~ 1  
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DRAWING OFFICE, CALCUTTA. 

SECTION I-continued. 

Sfa lement  of work-continued. 

TITLE. -1 
WORIC D O N E  F O R  O'THER 

DEPARTMENTS.  

h d r s c a ~ ~ r ~ e o u s .  

Country 12 miles round Quelta 
Cantonment . . . 

Countries 12 nlilesround Ajmere, 
Deoli, hlhotv, Neemuch, NUS- 
seerabad,and Sirdarpore Can- 
to~inients . . . . 

Country 12 miles round Nim6r . 
hlap of Largha Shirani Coun- 

try . . . . . 
hlap of Simla . . . 
hlaps of Assam, BhAgalpur, 

Burdwan, Chittagong, Chota. 
Nimpur. Dacca, Orissa, Patna 
prGidencg, and RAjsh6hi 
Divisions . . . 

Province of Assam . . 

REMARKS. 

Prepared for the Military Department. 

Prepared for the Adjutant General Commanding 
the North Western Divisions. 

Additions to dale. 

A trace made on vellum cloth {or ~~~~i~~ 
Oepartlneut. 

Completed and published for Sir H .  Collett. 

Prepared for the Inspector General of Registra. 
tion. 

scale. Number of 
I Sheets. 

In. M. 
I- 
I 

Additions to names for the High Court of Judi. 
calure. 

Prepared for the Inspector General of Reeistra- 
tion. 

Prepared for the Administrative Medical Officer, 
Central Provinces. 

Ditto ditto ditto. 

Under preparation for the Public Works D e  
partment 

For Surveyor General's Office. 
For other Departments. 

-- 

! 
z=1 

I =  I 

I = I  

I = I  

1=4 

1=8 

1 

6 

I 

I 

1 

10 

I 

1 

I 

6 

6 

1,364 
582 -- 

1,946 

.I Bengal, Bihar, Orissa and Chola 
Nigpur  . . . . 

Central Provinces (illustrating 
Famine report) . . . 

Famine Rlap of thecentral Prov- 
Inces, showing ( I )  Aborigines. 
( a j  Crop outturn, (3) Death 
rates, (4)  Forms of relief. (5) 
Rise of prices, (6) V~llage Relief 

India (showing railways) . . 

MAPS,  COLOURED, E T ~ .  

Maps on various scales . . 
Ditta ditto . . 

TOTAL . 

1 3 2  

1=3z 

1=48 

1 =32 

... ... 

... 
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DRAWING OFFICE, CALCUTTA. 

Statement of work.-concluded. 

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

Description of work. IT.. sheets. 

h l ~ e s  EXAMINED. 

. . . . . . . . . . . . . . .  At las  Sheets  . . . . . . . . . . . . . . .  G e n e r a l h l a p s  . . . . . . . . . . . . . .  Prov inc ia lMaps  
D i s t r i c t M a p s  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  S t a n d a r d M a p s .  . . . . . . . . . . . .  Plans  of cities a n d  cantonments  . . . . . . . . . . . .  Administration Report M a p s  . . . . . . . . . .  l n d e x M a p s  . . .  . . . . . . . . . .  Statistical a n d  Ex t ra  Departmental  M a p s  . . . . . . . . . . . . . .  Miscellnneous M a v s  ...... - . 
Triangulat ion ~ h a ' r t s  . . . . . . . . . . . . . .  
Originals  a n d  Ottice copies of various m a p s  with addi t ions a n d  corrections in territorial bound- . . . . . . . . . . . . . .  aries, public works, e tc  . . . . . .  T r a c i n g  prints  prepared for At l a s  Reductions . . 
Trac ings  of  roads. c m a k  a n d  railways from o r i g i ~ ~ a l s  supplied by Public  \Vorks Depar tmen t  . 

. . . . . . . .  Engraved proofs of At l a s  Sheets  ill var ious s tage;  
Dit to of General a n d  Provincial hlaps,  including Index Char t s  . . . . . . .  . . . .  Ditto of l a rge  scale plans , . . . . . . . . .  Di t to  of Administration Report M a p s  . . . . . . . . . . .  Ditto of Statistical M a p s  . . . . .  Litho. proofs of General a n d  Provincial M a p s  including Index Char t s  
Dit to of  Atlas  Shee t s  a n d  L)istrict M a p s  transferred from copper  plates . 
Di t to  nf Statistical a n d  Extra-Departmental  M a p s  . , . 

Photo. proofs of S tandard  a n d  various other  maps  . . . . . . .  . . . . . . . . .  Colouring of maps  for various purposes 
Projection a n d  examination of grat icules  a n d  plotting of points . 

TOT.AL . 

84 
13 
9 
2 

j 2  

3 
1 5  
15 
jj 
JJ 

I 

670 

:g 
I s 9  
33 
4 

4'3 
I 

3O 
23  

7 
;SI 
513 

4 6  

2,327 

Note.-In addition to theabove, many miscellaneous jobs, such as supply of gea~raphical data to various officials 
calct~lation of areas, computation of graticules lor the projection of the sllects of the Indian Atlas, examination of th; 
printed catalogues ol maps as  to additions and correctionsup to date, examination of the proof sheets of the Survey 
India Department Notes, and of the "General Report on the Op~rations of the Survey or lndia D~partnlent" as  to the tor- 
x c t  orthography of sographical names, and various other minor works have been performed by the Examining Section. 
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DRAWING O F F I C E ,  CALCUTTA. 

S E C T ~ ~ N  11.-REVENUE, DRAWING,  A N D  COMPILATION. 

Slatet?tert( s h o w i n ~  

TITLE. 

S T A N D A R D  MAPS. 

PUNJAB.  

11ldrrs Riverain Strruey. 

Sheets Nos. 23, 46, 47, 48, 59, 68 
a n d g g  . . . . 

District Pesl~a'icar. 

Sheets Nos. I ,  2, Q, 5, 8 and g 
(old Sheets) . . . 

Sheets Nos. 79 and 80 . . 

Sheets Nos. 78 and 106 . . 
Sheets Nos. 51, 52, 105, 107, 108 

a n d 1 3 4  . . . . 
District Harrira. 

Sheet No. 12 . . . 

District Hisshy. 

Sheets Nos. 257, 258 and 275 . 

Distvicts Un~balla and Xarnn'l. 

Sheets Nos. 292, 293, 294, .315 
and 316 . . . . 

District Dera Ghlz i  Klrriw. 

Sheets NOS. 17,18, 19, 20, 36, 37, 
38,39,40,41, and 41 . . 

District Montgo~nery. 

Sheet No. 198 . . . . 
Sheet No. 174 . . . . 

NORTH-WESTERN PROVINCBS 
AND OUDH. 

Districts Mcerut and Yorodabad 

Sheet NO. 31 . . . 
District Sahdvanpzrr, Mzrzofar- 

nngar and dleerut. 

Sheets Nos. 2 and 4 . . 
Sheet No. 13 . . . . 
Sheets Nos. 6, I j and I G  . . 
Sheets Nos. 10, 14enc 18 . . 
Sheet No. rg . . . . 

- - - . . 

the work 

scale. 

In. M. 

I = I  

I = I 
r = I  

I =  I 

I = I  

I = I  

I = r 

I = [  

: = I  

I =  I 
I = I 

I = I  

: = I  

I =  I 

2 = 1 

I =  I 

:= I  

-- 

perjormed 

Number of 
Z heels. 

I--. 

7 

6 
2 

2 

6 

I 

3 

5 

11 

I 
I 

1 

2 

I 

3 

3 

4 

~ 

d u r i y  the year 1897-95, 

REMARKS. 

Proofs passed, press order given. 

Ditto ditto. 
Compiled from the old sheets 1~4th additions from 

tracings received from the district officials ; 
proofs passing through press. 

Drawingand typiug almost finished. 

Drawing aud typing in progress. 

Proof examined n,ith district officer's proof and 
sent to press for corrections. 

Additions and corrections made to boundaries 
and roads. 

Ditto ditto. 

Corrected up to date from the 16-inch tracings 
received from the district o5cials. 

Redrawn, proofs passed, and press order given. 
Printed map touched up, corrected and sent to 

press for reprouuction. Proofs sent out to dis- 
trict officers for corrections. 

Examined with district officer's prools and re- 
turned to press for correctious. 

Additions and ccrrections made to roads and 
boundaries. 

Completed with village boundaries ; proof passed; 
press order given. 

Completed with village boundaries ; proofs r e -  
turned to press for corrections. 

Completed with village boundaries ; proofs sent 
out to local nfficers for correctiuns i ~ p  to  dale. 

Fair mapa corrected and sent to presa lor reduc- 
tion to i-inch scale. 

- - ~ ~ -  ~~ . . - - - - - 
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DRAWING OFFICE, CALCUTTA. 

work-continued. 

RELIARKS. 

Fair maps corrected and sent to press for reduc- 
tion to I-inch scale. 

Additions and corrections made t o  boundaries 
and roads. 

Proole sent to district officers for corrections up 
to date. 

Proofs returned to press for correctionn. 
Blue and black prools transferred lo Geogra. 

phical Section, Drawing Office. 

Proofs sent out to district officers for completion 
up to date. 

Second proof returned to press lor further carrec. 
tions. 

Proofs returned to prgss lor further corrections. 
Proofs sent to local officers for corrections ~p to 
date. 

Proof transferred to Geographical Section, Draw. 
ing Office. 

Additions and corrections made to boundaries 
and roads. 

Ditto ditto. 

Proofs passed, press order given. 

Proofs returned to press for lurther corrections. 

Proofs sent to district oficers, 

of 

Number of 
Sheets. 

g 

I 

4 

2 
1 

I 

2 

8 
I 

r 

6 

I 

9 

TITLE. 

S T A N D A R D  MAPS-contd. 

NORTH-WESTERN PROVINCES 
A N D  OUDB-contd .  

Distvict Aliearh. 

Sheets Nos. 23 and 35 . 
Sheet No. j6 . . 
~ i s t r i c t s  Aligarh, Ytr t t ra  and 

A ~ Y R ,  

Sheets N0s.24, 25,37 and 38 . 

Distvicts munptrv,  Bcnares and 
iGirilptrr. 

Sheets Nos. 168 and 169 . . 
Sheet No. 171 . . . 
Distyicts Ghn'sipur, Benarcs and 

Mira~iplrv. 

Sheet No. 195 . . . 
Sheets Nos. 196 and 197 . . 
Distvrcts Bnsli, Coraklzpuv and 

Ghdziptrv. 

Sheets Nos. 175, 198, 190. 203, 
zo5,zoS, zzo and 221 . . 

Sheet No. 169 . . . . 

District Bdnda. 

SheetNo.112A . . 

Districts Corakhpzrr. Gkhsipur, 
Ballia and Befrares. 

Sh'eets Nos. zog, 210, 211, n i t ,  
218 and 219 . . . 

Districts Bareilly and Pilibltit. 

Sheet No. 82 ' . . . . 
Povtiou of Nnini Ttrl (Kumdrr~r 

Bhdbctr) District. 
N.W. Sheet6 Nos. 63 - 

1 and 3 , 4 '  
S.W. S.E. 

,, 2, 3, 
and 251 - and 

' 8  3 
S.W. - . . 1, 2, 3, 4. 

Sheets Nos. 46 N.E. S'E' 
2 o  4 

# T ,  
N.E S.E. 63 -', T, 64 !?L 

3 1.3 ,4 '  
S.E. - S.W 

I, a, 4 '  
250 3 and 251 

N.W. . 
3, 4 

S. E N.E.  
Sheels Nos. 63 - and 64 

3 

Slatement 

Scale. 

--- 

In. M. 

2 = 1  

I = l  

I = I 
' = I  

I = '  

I = I  

I=I 

q=l 

4=1 

4 = z  
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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 .  

work-continued. 
-- 

- 

REMARKS. 

Proofs sent to district officers for completion up 
to date. 

Additions and corrections made to boundaries, 
roads, etc. 

Second proof returned to press for corrections, 
Proof corrected from district officer's copies, 

and returned to press for corrections. 

Spelling of names of fair sheets beinz corrected 
to Hunterian system and sites altered into 
blocks for republ~cation. 

Additions and corrections made Lo boundaries 
and roads. 

Proof examined and corrected up to date. 
Prools sent to press for corrections. 

Additions and corrections made to boundaries 
and roads. 

Second proofs returned to press for corrections. 

Second proofs returned to press for further cor- 
rections. 

Proofs re~urned to press for corrections. 
Proof passed, press order given. 

Proofs sent to district officers for correction up 
to date. 

Additions and corrections made to boundaries 
and roads. 

Proofs corrected from district officer's copies. 

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

TITLE. 

S T A N D A R D  MAPS-corrtd. 

OUDH. 

Sheet No. 136 . . • . 
Sheets Nos. 88, 93, 129, 130, 

131, 145, 148, 158, 160, 161, 
173,17+and175. . . 

B ~ N G A L .  

District Darjeelirrg (irrtltrding 
British port io~t  of Sikkinz). 

Sheet No. 269 . . . 
SheetNo.270. . . . 

Districts Hooghly and  Howvolt. 

Sheets Nos. 263, 264,265, (285 
and portion of 308)~ ~ S S ,  286, 
287 and (7.86 and portion of 
239) . . . . . 

Distvict Midnapore.  

Sheets Nos 3, 6 and g . . 
District  Myiirensirtgh. 

Sheet No. 389 . . . . 
Sheets Nos. 347 and 343 . . 

Districts Pur i  and Balasore. 

Sheets Nos. 138 and 248 . . 

ASSAM. 

District Cachar. 

Sheets Nos. 68 and 69 . . 

BOMBAY. 

Sheets Nos. Igr, 206 and 301 . 
Sheets Nos. 164, 183, 201, 231 

and 232 . . . . 
Sheet No. 349 . . 
Shcets Nos. 195, 328, 35% and 

351 . . . . . 
Sheets N O S .  233, 239, 2.10, 272 

and273 . . . 

District T h i n r .  

5.E 
Sheets Nos. 133 1 I 3 *  

N.B. and S.E. - . 
8 ,  a, 3, 4 1,2, 31 4 

Statement 

Scale. 

-- 

In. M. 

I =I 

I=I 

I=I 
I=I 

2=1 

I=I 

I=I 
1=1 

I=I 

l=I 

I=I 

I=I 
1=1 

I=I 

I=I 

4=1 

of 

Number 01 
Sheets. 

I 

13 

I 
I 

21 

3 

2 

2 

5 
4 

5 

12 



DRAWING O F F I C E ,  C A L C U T T A .  

STANDARD MAPS-COI~C~I 

Sheets Nos. ~ F z ,  371, 374, 4: 
and 477 . . 

Sheets Nos. 421 and 422 . 
Sheet No. 179 . . . 

District Tavoy. 

Sheet No. 4Sg . . . 
Sheets Nos. 488 and 489 . 
Sheet No. 486 . , . . 

Dislrict Adinbrr. 

Sheets Nos. 69, go and 130 
Sheets Nos. 127, 12s and 129 
Sheets Nos. 174 and 175 . 

District Kyoar/is>. 

Sheets Nos. 263 and 264 

PARGANA MAPS. 

Distvict Bn'itkuua. 

Main Circuit Nos. 17 and 19 

GANGES DIARA SURVEY. 

Main Circuit Nos. I ,  2, 3 and4 

District dda'7tbhrinr. 

Main Clrcoit NO. 2 . . 
District A4y mensingh. 

Main Circuit Nos. 2, 6, 23, (3, 
35.36) and (43 and 44) . 

Dislrict Nadia. 

Sheets Nos. I, 2,4, 6 and 7 

District Pabila. 

Main Circuit No. q . . 
Didvict Skdlrtrbad. 

Sheets Nos. 6, g and ro . 
Distric) Sylhst. 

Sheets Nos. I to I I  . . 
District Titpara. 

Main Circuit Nos. I to 10 

Proofs passed ; press order given. 
Second prools returned to press for corrections. 
Proof sent to district officer for further reference. 

Statement of work-continued. 

Completed and being examined. 
Drawing and typing completed. 
Fair maps examined ttfith 16-inch plans corrected 

and sent to press for reduction to I-inch scale. 

Scale, 

-- 
In. M.  

Proofs passed ; press order given. 
Second prools being examined. 
Proofs sent to district officers. 

Fair maps being corrected from informations 
supplied by local officers. 

Number of 
sheels. 

Printed maps touched up, corrected and sent to 
press for reproduction ; proofs passed ; press 
order given. 

REMARKS. 

Ditto 

Ditto 

Ditto 

ditto. 

ditto. 

ditto. 

Printed maps touched up, corrected and sent to 
press for reproduction, proof passed, press 
order given. 

Ditto ditto. 

D i t ~ o  ditto. 

I Additions and corrections made to boundaria 
and roads. 
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DRAWING OFFICE, CALCUTTA. 

Statement of work-continued. 

TITLE. Scale. 

P A R G A N A  MAPS-concld. I I I 

Number 01 
Sheets. 

Disrict 24-Porgano's. I In. M. 1 I 

REMARKS. 

- . . - 

Sheets Nos. 3, 4,s a n d  6 . . 

Sheets Nos. I a n d  z . . 

\ 

Printed map$, touched up,corrected and sent to 
press lor reproduction ; proofs passed, press 
order given. 

/ 

I = I  

I = I  

4 

a 

Printed maps touched up, corrected and sent to  
press forreproduction ; proofs passed, press order 
given. 

Ditto, proofs corrected and sent to press. 

gg.ft. = 
1 inch 

Grand Division I, Sub-Division 3 
Grand Division 2, Sub-Division 

9, Sections I a n d  2 . . 
Grand Division 3, Sub-Division 

23, Section 2  . . . 
Grand Division 5, Sub-Division 

5, Section 2  . . . . 
Grand Division 6, Sub-Division A 

Ditto ditto 7, 
Sectionr . . . . 

Grand Division 6, Sub-Division 
Q z n d .  . . . 

District  Bhandrira. I I 

\ 

. I  

Main Circuits Nos. 3, 5, 6, 8 and 
I 2  . . . . . I  ] = I  I 

i 
Additions and corrections made  to  boundar~es 

and roads. 

Printed maps touched up, corrected and sent to 
precs for reproduction ; proofs passed, press 
order given. 

District  7ubbulpore. I I 
Main Circuit No. 16, 

17 (19 ,zo  a n d  21) 

D I S T R I C T  MAPS. 

PUNJAB.  

Additions a n d  corrections made to roads, bound- 
arles, etc. 

Ditto ditto. 
Prools passed, press order given. 

Gujrdna,Ala , . . 
hlooltan . . . . 
Siilkot (skeleton) . . 

Printed maps touched up, corrected and sent to 
pFess lor corrections ; proofs passed, press order 
given. 

and corrections made to roads, 
boundaries. 

Ditto ditto. 

Ditto ditto. 
Furlher corrections and  additions made to bound- 

arles, ctc., from the tracings received Irom 
Settlement Officers. 

NAgpur and  Wardha . 
Saugor . . . . 
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DRAWING OFFICE, CALCUTTA. 

SECTION 11-conlinucd. 

S t a f c m e n l  of work-continued. 

TITLE. 

-- 

PLANS O F  CITIES A N D  
CANTONMENTS.  

Hubli . . . . . 
Devlili . . - 

p- 

Reuanns. 

Proofs passed, press order given. 
I )  

Scale, 

In. M. 

8 = t  
I Z = I  

\Additions and corrections made to roads, etc. 
I 
J 
Originals sent to press for reduclion to 6.inch 

scale. 
Proofs corrected up to date from local officer's 

proofs. 
Ditto ditto. 

Proofs returned to local officers for further 
reference. 

Additions and corrections made to roads, etc. 
Ditto ditto. 
Ditto ditto. 

Proofs passed, press order given. 
Printed maps corrected and sent to press for re- 

production ; proofs passed, press order given. 
Additions and corrections made to roads, etc. 
Completed from the materials of the last survey 

and drawn to scale, typing in progress. 

Printed maps corrected and sent to press for re- 
production ; proof8 passed, press order given. 

Proofs passed, press order given. 

Proofs sent to press for correction. 

Proofs passed, press order given. 

Original sent to press for reproduction. 

Drawn and sent to local officer for further correc- 
tion. 

Compiled for reduction to +inch scale. 

One sheet on the north compiled from 1-inch 
sheets, and the two old sheets corrected up  lo 
date. Proofs passed, press order given. 

Redrawn lor reduction and scot to press, proofs 
passed. 

Proofs passed, press order given. 

Prods  sent to press for corrections. 

Proofs passed, press order given. 

Ditto ditto. 

Ditto ditto. 
Drawn and sent topress. 
Corrected to 1898 and sent to pr-s. 

These [racings and plans have been prepared for 
Goverllnlcnt officials and other depart.eqts. 

For URiw use. 
Colourlng examined for stock in h1. R. I .  0. 

S 

Number ol 
Sheets. 

-- 

2 

: 
6 
2 

21 

g 

4 
6 

16 
16 
6 
z 
I 

4 
z 

z 

41 to 50 

51 to 69 

8 

51 

z 

... 
3 

I 

2 

3 

1 

a 

I 
a 

12 

86 

:: 
7 

Riwalpindi . . . f i = I  

. . . . 6 = 1  
fooltan . . . . . 6= '  

Bareilly.  . . . . 
Cannpore . . . 
Lucknow . . - 
Allahabad . . . . 

16=' 

' Z = '  

6= '  
6 = '  

M e e r u t .  . . . 12=1 
SislItot . . . .  . a = '  
Meeanh4eer . . . 6 = 1  
Jubbuloore . . . 

~ i t t ~ ,  Topo -portion . . 
Kamptee . . 
~ ~ l c o t t a  and Suburbs . 

8=1  
a= I 

o = I  

Dacca . . . 
Mou\mein T own . . . 

~ i ~ t ~  . . . . 
~ i ~ t ~  . . . . 

Rangoon Town . . 
M~scELLANEOUS MAPS. 

Naihiti Municipality . . 
Narhan Estate . 
Calcutta and surrounding country 

Reference of Rangoon slleets 

so feet 
= I  

s o  feet 
= r 

400 feet 
= I  

50 feet 
= I  

4=1  

I = I 

... 
Alphabetical list of villages of 

District HoshiArpur,in English 
and Urdu . . - . 

TRIANGULATION CHART. 

G U J A R ~ T  SUR\EY. 

Degree Sheets Nos. lo  and 14 . 
lNDEX MAPS. 

;\loulmein Town . . . 
Rangoon Town . . . 

Ditto . . .  
For Administration Report . 

Ditto ditto . . 
TRACINGS ON CLOTH. 

Xracings of slieets . . . 
Village plans . . . . 
Maps coloured . . , 

Ditto . :  

... 

I=* 

... 
1,zjo 'ft. 

= I  
2,500 f t .  

= I  
Various 

,, 

,, 
,, 
,, 
,, 
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DRAWING OFFICE, CALCUTTA. 

Slat'ement o f  work-continued. 
- 

I 
- .- -- - 

Cornptctations examined. 

District Amherst 1889-95 (6 seasons). 
,, Palirnau 18ga-95 (3 seasons). 

Traversc data ,  etc., supplied. I 
Traverse of Districts Purnea and Ehdgalpur along 

Nepil  (4 pages). 
Traverse of District Kheri along Nepil (4 pages) . 

To  Superintendent, Settlelnent 
Surveys, Bengal. 

To Superintendent, Forest Sur- 

,, of Captain Anderson's Survey O F  Oudh and 
Nepil  Boundary ( I  I pages). 

Traverse of Lieutenant-Colonel Rlacdonald's Survey 
of Bhuiin Boundary alolig Districts Kdmrlip and 
Darrang of Assarn (10 pages). 

Traverse of Nepil  and Purnea and Bhigalpur Boun- 
dary. 

Traverse of District Budaun along District Farukh- 
abad (6 pages). 

Traverse of District Ballia, Ghdzipur, Jaunpur and 
Gorakhpur along District Azarngarli (-15 pages). 

Traverse of District Tar i i  along District Pilibhlt 
( 2  pages). 

Traverse of District Agra along District Etdwah 
,, of District Agra a l o ~ ~ g  District Etah with 
connections to  G .  T.  Stations and co-ordinates cal- 
culated from the origin of survey (8 pages). 

Traverse of District A,rra alonq Districts RIainpuri 
and Etdwah and the G\\.alior State (15 pages). 

Traverse of District Etah along District blainpuri 

pages). 
Travcrse of Sylhet Frontier Circuit ( 3  pages) . . 

, of District Seoni with co-ordinates calcula- 

veys. 
To  0. C. Nos, 2 and 8 Partits. 

To  0. C. No. 6 Par ty .  

To  Resident, NepJl. 

TO 0. C. Nos. 2 and 8 Parties. 

Ditto ditto. 

D.tto ditto. 

Ditto ditto. 
Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

survey (5 ~ ~ a g e s ) .  
Traverse of District Darjeeling along Cart Road ( 1 5  

pages). 
Traverse of District Sylhet along Hill Tippera (55 

ted from the o:igili of survey (33 pages). 
Traverse of Districts Sagaing and I<yauksS along Dis- 

trict AIying~lsn (23 pages). 
Traversc of District Gurddspur along District Kingra 

Supplied Village 'Traverses (237 pages). 
Field Hoolc or I>ieutenani-Colonel hlacdonald's survey 

of B l ~ u l a n  2nd Assam Boulltlnry with cc-ordinates 
of p ~ r c k n  l~il l ;~rs and their description (49 pages). 

Tables of co-ortli~~ates of Prorne Villages (48 pagrs) . 
L;tti~udc-s and IcNnL;itudes oI stations of Bal6cliistin 

with co-ordinates calculated from the origin of 1 
TO Under Secretary, Government 

of India, P. W. D. 
TO Deputy Co~nmissioner, Sylhet. 

Series. 
Lists oI \'illages of Pnrgana Shergarli, District Burd- 

wan (31 I~ . lg '~ j .  

Miscellaneous. I 

Ditto ditto. 
To  Superintendent, Forest Sur- 

veys. 
To  0. C. No. 3 Party. 

,, 0. C. No 18  Party. 
,, t'ublic Officers. 
,, 0.  C. No. 6 I.arty. 

,, Commi ssiolier, Pegu Division. 
,, 0.  C. No. 12 ['arty. 

,, Super i~~tendent ,  Se~ t l e~nen t  
Surveys, Uengal. 

Calculatrrl latitudes ant1 longitudes and direct distan- 
cr:; I J L  certai~i tri:lngulated s l a t i o ~ ~ s  in D~st r ic t  
I\'i11t5r, also latitl~des and longi t~ld t .~  of triangula- 
tell 5talions i l l  District I - l~shan~abad ,  ancl plotted 
tl,,. \;ltnc I~j r  i~icorl,orntion of Rcveliue Sur\,ey por- 
tiun into 'l'opojiraphical Sl~rvey dcgrec sheet. 

v-=- -.- - - .- 
-. -. ~ 



DRAWING OFFICE, CALCUTTA. 

Statemenl of work-concluded. 
-. - - . - . -- - 

I 

DBSCR~PTION OP WORK. I REMARKS. 

Calculated bearings and distances of certain Hoogh- 
ly River Survey points for the Superintendent, 
Marine Surveys. Calculated bearings and distances 
of ptrcka pillars on the Nepdl and Sarda River 
boundary, also of pucka pillars on the Nepdl and 
Rohilkh'and boundary with latitudes and longitudes 
of stations from the origin, Bhugora 151, Set up 
and proved a Traverse of Nepdl and Oudh boundary 
from the Field Book of Captain Anderson's Survey 
of 1859-60 for Office record. Prepared a statement 
of Village areas of Pataspur Estate, District Midna- 
pore. Prepared and supplied area statements of dis- 
tricts Dera GhPzi Khdn,Dera Ismdil Khan and Bannu. 
Calculated areas by parfanas and tahsils of District 
Hazira ; also of sheets Nos, 165 and a32 Bombay. 
Prepared another statement showing the areas of all 
the districts in the North-Western Provinces and Oudh. 
Computation and plotting of two groups of villages of 
District Nadia for preparation of congregated village 
maps. Calculated co-ordinates from one common origin 
of all trijunctions of villages in sheets Nos. 179 and 
181, districts Trome, Tharrawaddy and Henzada, 
and plotted the same for filling in Topographical 
operations of the hilly and forest portions in those 
sheets. Prepared Summary of Outturn Statement, 
also statement of cost-rates for General Report. 
Checked annual statements received from Executive 
officers. 
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DRAWING OFFICE, CALCUTTA. 

S t a l e  ojpublr 'cal ion of C a d a s t r a l  M a p s  on the 30th SepIember 1898. 

1 hUXIBER OF SHEETS. I 

DISTRICTS. 

North. West Provinces. 
Agra . . .  . . . .  Azamgarh 
Ballia . .  
Banda . . . . .  
Basti . . .  
Benares. . 
Bijnor . . . .  . . . .  Dehra D i n  
Fyzabad . . .  . . . .  Garhwi l  . . . .  Ghdzi ur 
~ o r a k t p u r  . .  . . . .  Hamlrpur 
J a u n p r  . . . .  . 
~",%&tn~FJhAbar) . . .  
Moridabad and l a r d i  . . . . . .  M u t t r a .  
MirzLpur . . .  . . .  Rdmpur State 
TarAi . . . . .  

TOTALS 

Burma. . . .  Akyab 
Amherst . . .  
Bassein . . . . .  
Hanthawaddy and Pegu . . 
Hcnzada . . .  
Katha . . . . .  
Kyaukse . , . 
Magwe . . . . . . . .  
Illandalay . . . 
hleikt i la . . . . . . . .  Mercui  
M inbu  . . . .  
Pegu . . . . . . .  . . . .  Prome 
Rangoon Town and Index . 
Sagaing . .  
T a v o y .  . . a .  . .  Tharrawaddy . . . . .  Thatbn . . . .  Thbngwa 

TOTALS . 
Bmnfal and Ofisso. 

Rackergunge . . . .  
Cuttack Town . . 
Muzaflarpur . . . .  
Patna and Gaya . .  . .  Pur i  (Khurda Estate) . Shhhabad 

TJTALS . 
Assam. 

Cachar .  . . , .  
Darrang . 
K I m r d p  . . . .  . . . .  Lakhimpur 
Nowgong . 
Sibs6gar . . .  
Sylhet . . .  
Sylhat (Jaintiaj . . .  

TOTALS . 
Central Pronincrs. 

Ri ipur  . . . .  
TOTALS . 

GRAND TOTALS . 
& -- - 

RPMAUKS. 

( a )  These figures 
are liable to alter 
ation until publi- 
cation has been 
completed. 

(6) Esclusivp of J 
sheets repr~ntsd. 

(c) These are not 
to be printed. 

L- 

N u ~ o e R  O r  SHEETS. 

PROVINCES. I Examined and Traced and P ~ o o ~  sheets coloured and 
$ ~ d ~ ~ ~ ' ~ o ~ ~ .  examincd for p ' ~ ~ ~ f o  subseq-~ontly 

Zinc,~wa~>hy. press order. examined. 
-. - - -- 

...... N o r t h - W u t P r o v i n c ~  

• . . : r:" 668 3.357 ...... Burma . . . . . .  1.103 364 1,131 ...... A m m .  . . v  122 311 --- ...... TOTAM . 4,121 1.154 4,800 

U p  to 30th 
Septerrber 

1897. 

2 . w ~  
930 

1,601 
3.317 
5,571 
2,oja 

3 1 
701 

14 
9,100 
4,oal 
8,615 
2,926 
3,583 
1,661 

331 
4.023 
1,658 
3.791 
1,356 

862 

59.090 

2,785 
3,664 
3,437 
4,601 
1,591 

56 
801 

78 1 
1.861 
1,071 
1,447 

847 
20 

2,286 
763 

1,363 
1,200 
3.749 

32,123 

261 
86 
I 

3.054 
4.565 
4.924 

12,891 

191 
1,074 
2.218 

346 
1.277 
1,050 

213 
65 I 

8,020 

43 

41 

112.167 / 

REMARKS. 

31 inches - 1 mile. 
16 ,, - 1 ,. 
16 ,, - 1 ., 

U p  to 30th 
September 

1897. 

2,941 
930 

1,601 
3.317 
5.571 
2,052 

3 1 
701 

14 
5,161 
4,021 
8,615 
2,926 
3,583 
1,661 

332 
4,023 
1,658 
3,794 
1,356 

861 
-----P~ 

59,090 
--pp-pp 

2,785 
3.664 
3.437 
4.601 
1,391 ... 

801 ... 
781 

1,369 
1,071 
1,447 ... 

847 
20 

1,714 
763 

1,363 
1,106 
3.749 

ppp---p 

30,909 ------- 
26 I 
86 
I 

3,054 
4.565 
4 ~ 9 ~ 4  

12,891 

120 
1.074 
2,210 

346 
1.077 
1,042 

168 
65 1 ------- 

7.888 ------ 
43 

_ _ _ - - - -  
43 

16.88. 

per formed  

- .  . , 

. / - - . . 

Abstracl  o f  work -- - - - -- -~. . 

MAPS R~CEIVED. 

Added 
during past 
I z  months. 

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

... 

... ... ... ... 
228 

13 
1.0~4 
I I 

13 ... 
... 

519 ... 
... .,. ... ... ... ... 
1,808 

... ... 

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

... 
304 ... ... ... ... ... ... 

... 
304 

... 

... 
f 112 I 

T:Sb~ 
Sei@per 

- - - _ _ _ _ _ _  

2,942 
930 

1.601 
3.3'7 
5,571 
1,052 

3 1 
701 

14 
9,100 
4.02 1 
8,615 
2,926 
3,583 
1,661 

332 
4,023 
1.658 
3.794 
1.356 

862 

5r).090 

2.785 
3,661 
3,437 
4,60 1 
1,391 

lads) 
814(aJ 

t,o24(a) 
792(nl 

1.874(0) 
1,071 
1.447 

519(8) 
8 ~ 7  
20 

2,286 
763 

1,363 
1,100 
3,749 

33,931 

261 
86 
I 

3,054 
4,565 
4.924 

12.891 

495W 
1,074 
2,218 

346 
1,277 
2.050 

213 
6 j r  

8,324 

43 

43 

114,279 

Remaining 
to be 

published. 

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

... ... ... 

... 633 

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

... ... ... ... 
633 

... 

... ... 

... ... 
49 ... 

986 ... 
... ... ... 
384 ... ... 
489 ,.. 

... ... 

... 

1,908 

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

... 

64 ... 
8(c) ... .- 
8(c) 

45(c) ... 
125 

... 

... 
2,666 

MAPS 

By  Surveyor 
General's 

Ofice 
during past 
I? months. 

... 

... ... ... 

... ... ... ... 
3-,'& ... ... ... ... 
... 
... ... ... ... ... ... 

3,306 

... ... ... ... ... 
235 

13 

:: 
505 ... ... 
135 ... ... 
83 ... ... 
94 ... 
14 

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

... ---- 

... 
pp---p 

318 ... ... ... ... ... ... ... 
31 1 

... 

... 
4.731 

d u r i n g  1 897-98.  
-. -- - 

PUBLISHED. 

Total to 
30th Septem 

ber 1898. 

2.942 

1,601 
930 

3,317 

1,oja 
5.571 

3 1 

70 1 

4,021 
8.615 
2,926 

1,661 
3.583 

4,023 
332 

-658 
5.794 
1,356 

861 

58,457 

2,785 
3.664 
3.437 
4.601 
1,391 

235 
814 

38 
792 

1.674 
1,071 
1,447 

135 

20 
1,797 

847 

763 
1,363 
1,200 
3.749 

32,023 

261 
86 
I 

3,054 
4.565 
4.924 

12.891 

43 1 
1,074 
z,z~o(b) 

346 
1,177 
1,042 
I 68 
6s I 

8,199 

43 

43 

111.613 
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DRAWING OFFICE, CALCUTTA. 

SECTION 1V.-BENGAL PROVINCIAL.  

Statement showing progress of 2-inch mapping during 1897-98. 



ENGRAVING OFFICE, CALCUTTA. 

. . . . . . . .  Impressions taken . . . . . . . . .  Proolspulled . . . . . . . . .  Transfers pulled 

. . . . . .  Double elephant plates, steel faced .. . . . . .  Ditto removed 
Atlas sheets , , f a c e d  . . , . . 

Ditto .. removed . . . . .  . . . . .  hli~cellaneous plates ,, faced 
Ditto , , r~rnovcd . . . . .  

Statement showing 
- 

TITLE OF MAP. 

Atlas of India. 

Scale I inch=4 miles. 

Quarter sheets, new, completed . 
Ditto ,, in progress . 

Additions and corrections to pub- 
lished quarter sheets. . .  

Ditto ditto full sheets . 
New plates projected, etc., (Atlas 

s h e e t s ) .  . 

General Maps. 

On various scales . . .  

Provincial Maps. 

On scales I inch=16 and 32 miles 

On various scales for Administra- 
tion Reports . . . .  

District Maps. 

On various scales lor Adminislra- 
tion Reports . . . .  

Plans . . . a .  

Charts .  . .  
Miscellaneous plates . 

TOTAL . - 

performed 

Outline, 
square 
inches. 

59 

1,540 

336 

381 

33 

32 

248 

4 

407 

42 

22 

... 
3,104 

the work 

Number 
of 

plates. 

6 

6 j  

63 

26 

zg 

6 

19 

2 

35 

5 

7 

51 

310 

y e a r  1897-98. 

REUIRKS. 
Number 

of 
lettelscut.  

---- 

4,983 

81,106 

19414 

48,672 

4,665 

8,818 

72,210 

160 

25,125 

8,691 

14,232 

30.074 
---- 

318,150 

during the 

H ~ l l s ,  
snd, 
lakes, 
sqsare 
inches. 

53 

540 

38 

249 

... 

3 

156 

... 

173 

16 

64 

580 

1,872 



PHOTOGRAPHIC A N D  LITHOGRAPHIC OFFICE, CALCUTTA. 

Extract from the Narra t ive  Rcporl of MY. T A. POPE, Assislant Surveyor-Grnrra/ ,  
Season 1897-98. 

O U T T U R N . - T ~ ~ ~  outturn of work performed in the Photographic and Lithographic 
Ofice during the past year is satislactory, each section having been kept fully employed 
throughout the year. Estimated by the number of pulls from stone and zinc the outturn 
is about the same as last year. The total number of printed copies is, however, again 
less, which seems to be due t o  the fact that the number of copies of maps and plans indent- 
ed for by Gmernment officials is gradually becoming smaller, and there is probably less 
unnecessary printing and consequent waste of labour and material than was formerly t b  
case. The outturn of work in each section is given in full detail in the annexed 
statements. 

ORIGINAL S U D J E C T S . - T ~ ~  total number of original subjects received and taken in 
hand for  reproduction during the year was 6,364, as against 7,880 last year. The falling 

is principally due to  the comparatively small number of cadastral maps sent in for 
reproduction, about r,loo less than last year. There is a slight decrease also in the 
number of departmental maps received, while the number of extra-departmental subjects 
remains about the same as last year. 

The number of subjects lithographed was 524 (58 departmental and 466 extra-depart- 
mental), or 88 less than last year. The remaining 5,840 subjects were reproduced by 
various photographic processes or zincograplied, and include 727 departmental maps, etc., 
4,47.7 cadastral maps, and 636 extra-departmental subjects. The actual number of maps, 
etc., received during the year was 6,391 (862 departmental, 4,294 cadastral, and r ,a35 
extra-depart~nental). The n ~ ~ n i b e r  completed and despatched was 6,187 (519 depart- 
lnental, 4,766 cddastral, and 902 estra-departmental). 

L I ~ H ~ ~ R A ~ J I ~ I C  D R A W I N G  s~CT10N.-Tlie total number of new subjects drawn on 
transfer paper or stone, or of additions and corrections made to  work already on stone, 
during the year was 650, of \vliicli 54 were departmental and 596 extra-departmental. 
Last year, the number \\'as 515 (26 departmental and 489 extra-departmental). The 
section utas sonie~vhat handicapped by tlie retirement on pension of two of the senlor 
native draftsmen 2nd tlie death of a pr~mis ing junior hand. One or two young hands 
were taken on as apprentice draftsmen and are malting good progress under Mr. Fogarty's 
training. Mr. Fogafty was in charge of the section throughout the year, and has again 
sllontn abil i~y 111 arranging lor the speedy and methodical completion of the large 
mass of norlc passing through his hands, and in supervising and training the staff of drafts-  
men under him. 

LITHOGRAPHIC P R I N T I N G  s~cTlON.-The number of subjects printed from stone 
\\,as 524, or 88 less than last year. Of these, 58 were departmentaland 466 extra-depart- 
melltaI, as against 56 departmental and 556 extra-departmental last year. The number of 
pulls Irom st on^ was 547,497, of \vliich 95,716 were departmental and 451,781 extra- 
departmental. The total number of copies prilitcd from stone was 402, 906 (97,72s, 
departmental and 315,178 estra-departmental). 'I'he \sork of the section mas carried on 
as usual by Sergeant Vandyke, R.E., under Rlr. Fogarty's supervision, to my entire satis- 
faction. Serge~uit  \fandyke's practical knowledge of steam-printing machinery was 
turned to good account on the arrival of tlie new double-demy litho. and zinc printing 
machine received from England in June last, as  he undertonh to set it up himself and did 
so successlully in much less time and at considerably less cost than such \\,ark has been 
dolie lor us on previous occasions by the Public Works Department. 

Z I N C - P R I N ~ . I N G  SECl I O N  ( N o R M A L ) . - T ~ ~  number of zinc plates printed during the 
year was 917, of \~liicli 339 were departmental and 578 extra-departmental. The number 
of pulls was 194,535, of ivliich '15,537 were departmental and rnS,gg8 extra-depait11lental, 
and ol complete copies 198,578 (08,427 departmental and 130,151 extra-departmental). 
Last year, the corresponding figures were as follows:-Number of zinc plates printed, 
1,104 (509 departmental and 595 extra.departmental) ; number of pulls 148,003 ( S 7 , ~ 1 8  
departmental and 60, I bg extra-departmental) ; number of copies I 75,254 (84,95, depart- 
111ental and 90,297 extra-departmental). l'lle amount of printing done during tllr year 
under report thus ~ l i o \ \ ~ s  a large increase over last year, though the number of plates 
prio\ed [rom is less. blr. E. I\. Lefranc coiitillued in charge 01 the section throughollt the 
year, except lor a period of two montlls and a kalI while he was abse~i t  on prit,ilege leare 
owing to i l l  Iiealtll. Mr. Lcfranc's duties are arduous, and he is much to be commended 
for remaining at liis pnst during the hot weatlier, though he was really i l l  at the tirne, and 
for the efficient Iiiannrr in wliicli he l ~ a s  man'iged the \\.ark of tlle section genernllir. 

Z INC-PRINTING S E C T I O N  ( c n ~ ~ S T ~ . 4 ~ ) . - T h e r e  has been a considerable reduction i n  
the number of cadastral sheets received during the year, due in part to tile i l l jury done to 
the otlice of NO. 6 Party at  Shillolig by tlie eartl~quake in June 1897, n.llen a consider- 
able nurrbrr of Assani cadastral slicets wliicli shuultl have been reproduced tllis year 
were seriously dama~er l  and coi~ld not be sent in. The number of plates of 
maps ol Burma, Assam and the North-\\restern Provinces pririted was q , 6 ~ ~ ,  the 
number of 1111lls b ~ i n g  103,530, mid of copies of conlplete \.illages 94,328. Last 
5,645 plntcs \\ere ~ r in t ed ,  the pulls being 133,"3, and copies 12a,293. Alr. J .  6. hlcKrnzie 
c o n t i n ~ ~ ~ d  in cliarqc of tlie section and managed the work very elliciently. He lleld 



charge of the Normal section during Mr. Lefranc's absence in June, July and August, and 
Mr. P. Michael officiated in charge of the Cadastral section. 

TYPE-PRINTING S E C T I O N . - - ~ ' ~ I ~  type-printing work shows a large increase during 
the year. The number of pages or items set up was 13,819, as  against 10,054 last year ;  
the ~iumber  of pulls was 1,176,837 and of copies 700,756, against 931,543 pulls acd 
529,664 copies last year. Mr. E. DePyvah continued in charge and worked well. 

NEGATIVE SEc~loN.-The number of negatives and transparencies taken during the 
year amounted to 5,242, as against 6,272 in the previous year, tlie deficiency being due 
to the smaller number of cadastral shects dealt with. 'Tl~is number includes 70 direct 
and 16 reversed negatives taken on dry plates, and 113 transparencies made in the 
Heliogravure section. One thousand and eighty-one negatives were of departmental maps, 
ets., 3,288 of cadastral maps, and 873 of extra-departmental mays, plans, etc. The processes 
employed underwent nochange, but successful efforts were niade by Mr. Haward to reduce 
the expenditure 01 the more expensive reager~ts employed, and to prevent waste. 
Mr. Haward was in charge throughout the year. As Head Assistant of the Photograpllic 
Branch he also exercised general supervision over all the photographic sections, except the 
Hel io~ravure  section, from the beginning of the year, and showed himself quite competent 
to exercise the increased responsibility thus imposed upon him. 

PHOTO-TRANSFER P R I N T I N G  S E C T I O N . - T ~ ~  number of photo-transfer prints made 
during the year was 5,161, against 5,794 made last year, the defect being, as in the case 
of the negatives, due to the reduction in the number of cadastral sheets received. Of 
the 5,161 transfers, 1,152 \apere of departmental maps, etc., 3,443 of cadastral maps, and 
566 of extra-departmental subjects. Mr, J .  Harrold, who had been in charge of this 
section for many years, retired on pension in May 1898, and his place was taken by 
Mr. R. George who had been acting as Store-keeper. Both Messrs. Harrold and George 
performed their d ~ t i e s  efficiently, and the loss of the services of the former Assistant 
is much regretted. 

SILVER-PRINTING S~cf loN.-The number of blue, or cyanotype, prints made during 
the year was 2,174, and of silver prints 283. Last year, the oulturn was 3,267 blue prints 
and 354 silver pr~nts .  

During April 1898, experiments with the gum-bichromate printing process were 
carried out in this section, and though promising results were obtained, it does not seem to  
possess any great advantages over the Moss plain paper process introduced by Colonel 
Waterhouse some years ago. Moreover, the process is difficult to work and takes too 
much time. It might perhaps prove suitable for copying crayon drawings and similar 
subjects. Further experiments may be made with it hereafter when time permits. 
Mr.  C. J. Meade continued in charge of the section, and, as usual, performed his duties in a 
careful and painstaking manner. 

H E L I O G R A ~ U R E  S E c ~ l o ~ . - T h e  outturn of work in this section is again highly satis- 
factory. The number of plates etched by the photogravure process was 101, and the 
number of prints made from them amounted to 73,801. The outturn of photogravure 
prints for the past five years is shown below :- 

1893-94 . . . . . . . . . . . .  50,675 prints. .. . . . . . . . . . . . .  1894-gj 49,675 .. 1895-96. . . . . . . . . . .  .56,388 .. 1896-97 . . . . . . . . . . . .  72,246 .. 1897-98 . . . . . . . . . . . .  73,Sor 

As this work continues to increase year by year it has been found necessary to indent 
[or an additional copperplate steam-printing machine, for which no extra establishment 
will be required ... 

The Enaml ine  process, described in last year's Report, has been steadily worked, 
and has proved very useful in relieving the strain on the copper-plate printing staff. No 
change was made in the method of working the process, but with the new appliances 
received from England we were enabled to make some improvements in trimming, squar- 
ing and mounting the blocks, which will place tlie section in a better position to turn out 
work of this class in the future. The process has as yet hardly emerged from the experi- 
mental stage, and is handicapped by the pressure of other work, which prevents 
Mr. Turner from giving it all the attention he would wish. Eighty.two blocks were made 
by this process, yielding 8 loo prints. A specimen of the work done by this process will 
be found at page 7i 

The number of Iiand-engraved plates electrotyped was thirteen-the same number as 
last year. 

At the request of the Surveyor-General some further experiments were made with 
an old, but not altogether satisfactory, method of preparing the hand-engraved plates to 
receive corrections by the electro.deposition of copper over the parts to be corrected. 
From experience gained in previous trials the metliod of working was slightly modified, 
and as the results were satisfactory, an outline of the process adopted is given here. The 
engraved plate is first thoroughly cleaned with caustic potash to remove all ink or greasy 
matter, washed in water, flooded with a weak solution of nitric acid, and again washed in 
water. It is now given a thin coat of silver by the application of a solution of cyanide of 
silver mixed to the consistency of cream with chalk. The plate is again washed, 
drained, and finally dried with a piece of fine muslin. The parts of the platc required to  
be removed or corrected are cut away with an engraving tool, leaving a depression in that 
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part and exposing a clean surface of copper. Close up to the portions of the surface thug 
removed a line about a sixteenth of an inch wide is made with black varnish, and when 
this is dry the plate is ready to  be placed in the depositing battery, which gives an even 
deposit of copper all over the plate except in the parts where it 1s black varnished. In 
about three days sufficient copper is deposited to fill u the parts cut away, and the plate 
is then renloved from the battery, washed and dried: The e d p s o f  the plate are then 
filed, and the layer of deposited copper is stripped off, separating easily from all parts of 
the plate in which the coating of silver remains, and adhering only to those parts in which 
the copper is exposed by cutting away to make the necessary alterations, and which have 
been separated from the remainder of the plate by the line of black varnish. I he parts 
requiring correction have then to  be scraped down to the level of the original plate when 
they are ready for the engraver to work upon. The  advantage of this method is that it 
obviates the necessity of beating up the parts to be corrected from the  back of the plate, 
which, if frequently repeated, causes buckling and eventually renders the plate unprint- 
able. 

T r i c h r o m a t i c P h o l ~ f ~ a p h y . - ~ r .  Turner has given some attention to this subject 
during the year, and has made a number of experiments in printing in natural colours by 
photo-mechanical means, the details of which may be given here. 

The first stage in the process is to obtain three negatives, the varying gradations of 
which will represent the different shades of blue, red and yellow in the subject to be 
reproduced, which when combined will give an image more or less true to  the original 
according to the colouredscreens used in making the negatives and the inks used in 
printing the combined impressions. For this purpose Carbutt's orthochromatic colour 

were used, modified by fine films of gelatine or collodion, stained with such dyes 
as were foulld necessary to  give the screens the correct tint. The  only means of illumina- 
tion available was sunlight reflected on to the subject by a large mirror. By this means 
a fully exposed negative was obtained for printing in blue, talcen through a deep orange- 
coloured screen, in seven minutes. The negative for printing in red was taken through a 
green screen, and for the same subject required an exposure of three minutes. For the 
negative to be reproduced in yellow a violet screen was used, with an exposure of one 
second. It will thus be seen that the exposure through the orange screen was 420 times 
longer than through the violet screen, and 180 times longer than through the green one. 
l 'he subject photographed was a set  of brightly coloured butterflies, plnned to  a white 

of paper, and taken in the office studio with a 14-inch Ross-Goerz anastigmatic lens, 
with the full aperture. 

Having obtained satisfactory negatives, the three images can be transferred to copper 
or by any of the known photo-mechanical processes, and can then be printed, one 
colour superimposed upon the other, in blue, red and yellow inks, the correct colour values 
being dependeht upon the colour of the inks employed. The annexed illustration is the 
result 01 these experiments with the sheet of butterflies referred to above. With the 
improvements constantly being made in the manufacture of sensitive plates, and increas. 
ing facilities for photo-mechanical reproduction, the process of photographic work in 
colour has a great future before it, and must eventually supersede chromo-lithography 
and monochrome reproduction for illustrating subjects in which the correct representation 
of colour is an important factor. 

The above experinlents have for the most part been carried on during the Pujahs and 
other holidays, as Mr. Turner's time is fully occupied during office hours with the current 
work of his section, and he has but little leisure for experimental work. He has as usual 
conducted the duties of his section with much skill and shown a keen interest in its i m -  
provement and development. 

MACHINERY.-The new double-demy Express litho. and zinc-printing machine, 
for the office by Messrs. Furnival & Co., of Reddich, was received in June 1898, and has 
proved to be a most useful addition to the resources of the office. As it registers with 
more accuracy than any of the older machines it mill be especially useful for coIour 
Sergeant Vandyke undertook to set it up, doing the \\.ark out of office hours a11d supply- 
ing his o\\n labour, at  a cost of 8300. The last machine of a similar kind, received i n  the 
Ofice in 1 8 ~ 3 ,  was erected by the Public Works Department a t  a cost of A r , 2 j o  
and after very considerable delay ; and credit is due to Sergeant Vandyke for the 
and thoroughly satisfactory manner in which Ile set up the new machine and got it in 
running order unassisted. The machine hrst began to work on the 4th August, and zp to 
the end 01 the year under report ( a  period of less than two months) had turned out  2j,096 
pulls and 30,780 copies. 

Thc new beds, the necessity for which was explained on page S X X I  of the ~ ~ ~ ~ ~ d i ~  
to last year's Report, were also received, but have not as yet  been used, as  the,. 
found to require certain alterations to make them fit our machines. These are being eae- 
cuted at the Cossipore Foundry. 

The new spare pistons lor the Willans' engine have also been received, and  , , , i l l  he 
available ill case of accident to the old ones, which wonld cause serious delay i f  they could 
not be at once replaced. 

One of the type-printing machines and several of the old lithe, and tvpe 
some of wl~ich have been running for over thirty years, are completely worn o,lt and re- 
quire replacing by ncw plant of modern construction. I have, therefore, included i n  



annual store indent of this office for 1899- goo the following new machines and presses, 
to  be sapplied by Messrs. R. Hoe & Co., all of which are urgently required :- 

( I )  An improved stop-cylinder type machine. 
(2) A Washington hand type press. 
(3) A litho. press to take a stone 60" x 40If, arranged for either steam or hand 

power. 
(4) A litho. press to take a stone 32" x 24", to be driven by hand power. 

Some delay was caused in the early part of the year by the boiler having to be laid 
off for a few days for repairs, owing to  one of the tubes suddenly beginning to leak and 
having to  be taken out and replaced by a new one. The advisability of our havinga second 
boiler to fall back upon in case of accident has been referred to in previous annual reports, 
and though the  boiler inspector, who was specially asked to report upon the condition of 
the boiler a t  his last inspection, states that it is in fair working order and should last 
several years with care, it is felt that the risk of delay to the work, owing to such accidents 
as  occurred. during the year under report, is so serious that no more time should be lost 
in obtaining a second boiler. I have, therefore, indented for another 12-horse power 
multitubular boiler, by Messrs. Rlarshall, Sons & CO., makers of the cld one, to be sent out 
complete, with injector and all the usual fittings. When received, it is intended to  work 
both boilers alternately for a week at  a time, which will enable us to keep both clean and 
in good \vorking order, and should prolong the life of the present boiler by many years. 

THE TOTAL SOLAR ECLIPSE.-The small party formed in this office to take photo- 
graphs of the corona O F  January zznd, 1898, consisting of myself, with hlr, H. Haward, 
Head Assistant, Mr. T. R.  Theakston, Assistant hlathematical Instrument maker, and 
two native norkmen, proceeded to Dumrdon, in Bihar, on the 12th January and returned 
t o  Calcutta immediately after the eclipse. The photographs obtained were entirely sue- 
cessful. A report on the  operations has already been submitted to the Government, and 
there is no need to give any further account of them here. A copy of the report was also 
sent to  Captain E. H. Hills, R.E., Secretary to the Joint Permanent Eclipse Committee of 
the Royal Society and the Royal Astronomical Society, a t  whose instance the observations 
were made, and in acknowledging it Captain Hills wrote as follows, dated 12th May 
1898 :- "You seem to  have got excellent results, and luckily yours was not a unique 
experience. W e  should much like to  have a set of glass positives of your negatives, 
copied by contact. Could you manage to get these done and send them to the Royal 
Astronomical Society ? A glass positive sho~vs  up the delicate details so much better 
than any sort  of print : in fact a corona photograph should really never be looked at in any 
other way. I hope you ~vill send your instrument t o  Sumatra in rgor." A set of glass 
positives made from the seven corona negatives taken by the party was accordingly 
prepared and sent. 

INSTRUCTION TO OFFICERS FROM ROORKEE COLLEGE.-In the month of Novenlber 
1897, the late Captain E. D. Bullen, R.E., Officiating Principal of the lioorkee Civil En- 
gineering College, accompanied by hlr. J .  O'Neill, Instructor in Drawing, visited Calcutta 
for the purpose of receiving instruction in photo-mechanical s o r k  and steam printing. 
Captain Bullen tisited the office daily for about ten days and took notes of the various 
processes in which he was interested, with the view of introducing them into the regular 
curriculum a t  Roorkee. RIr. O'Neill remained here for a month working principally at  
heliogravure and half-tone processes and litllographic printing. Two native printers also 
accompanied the party and remained in the ofhce lor three months, one being attached to 
one of the large litho. printing machines and tile otlier to the Bremner type-printing 
machine. Both these men had had a certain amount of previous experience and profited 
fully by the instruction imparted to them here. 

R E O R G A N I S ~ T I O N  OF THE OFI'ICE.-NO orders were received during the year on the 
scheme for  the re-grading ot the office establishment and the amalgamation of it with the 
p h ~ t ~ - ~ i ~ ~ ~ .  and type-printing staff of the Trigonometrical Branch Ofhce at  Dehra D6n, 
which has been submirted to the Government for approval. As promotion among the 
European and Eurasian assistants is practically in abeyance, and tliere are several vacan- 
cies among them which it is undesirable to f i l l  up until the scheme is sanctioned, it is 
greatly t o  be hoped that orders on the subjtct will not be delayed much longer. 
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Adjutant General in India . 
Administrative Medical Officer, Central Provinces . 
Agent and Chief Engineer, Bengal and North-Western 

Rai lway.  . . . . . . .  
Agent and Chief Engineer, Asslm-Bengal Railway 

Company. Limited . . . . . .  
Agent to the Governor-General, Central India ar.d RQj- 

put6na . . . . . . .  
Architectural Surveyor, North-Western Provinces and 

Oudh . . . . . . .  
Asiatic Society of Bengal . . .  
Board of Revenue, Bengal . 
Calcutta Municipality . . . . . . .  
Chamber of Commerce, Calcutta . . . , . . . .  
Chief Commissioner, Assam . . . . .  . 9 ,  Central Provinces 
,, Engineer, Bengal Public Works Department . 

, Public Works Department, Punjab . .. Irrigation Works, Punjab . .. East Indian Railway . 
Collector of Customs, Calcutta . 
Colonial Secretary, Singa ur . . . . .  
Commissiorner of Excise, Jengal . .  .. . of Punjab. 

of Police, Calcutta . .. of Gurgaon . .  . . . . .  of Patna Division 
CommissaryGeneral-in-Chief . . . . .  
Conservator of Forests, Bengal . . . .  .. 'l'enasserim Circle 
Dacca Municipality . . . . . .  
Deputy A d j u t a ~ ~ t  General, Rengal . . . 

,, Assistant Adjutant General, Oudh k t r i c t  . 
,, Commissioner, Lahore . . . .  
,, Conservator of Forests (through Printing, India) .. Coorg . . . of Port, Rangoon 
,, Consulting Engineer to the Government of India 

for Stale Rail\\,ays . . . . . . . .  . . . .  Deputy Post Master ~ene ra l ;  Burma 
Divisional Engineer, Gwalior Light Railways . . . . .  Director, Botanical Survey of India . . . .  .. Geological Survey ol' India 

Royal Indian Marine ., . .. . t Survey, BangkBk . . . .  . General of Militar Works .. of Pnst dffice, India . . . .  ,, of Telegraphs 
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,. ,I ,, Bengal . 
tI 9 1  ,, Burma . 

Punjab . . . .  ., n Gwalior State . . .  .. of hlilitary Education in India . . .  . of Publlc Instruclion, Bcngal 
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General Officer Commanding Meerut District 
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Brought forjvard a 

Goser~~ment  of India, Finance and Commerce Depart- 
ment . . . . . . . . .  

Government of India Foreign Department . . .  
HomeDepartment .. . 

)I .. Militarv Dep-rrtment . 
., Public Works Department . . 

,, Bengal, Revenue and General Depart- 
ment . . . . . . . .  

Government of Bengal, Judicial and Political Depart- 
ment . - . . . . . . .  

Government of Bengal, Financial Department . . .  
w .. Marine Department . 

,, Public Works Department, Irriga- 
tion Branch . .  

Government of Bengal, Municipa1,Department . 
, Bombay, Public Works Department, Rail- 

way Branch . . . . . . . . . . .  
Government of North-Western Provinces and Oudh, . . . . .  Public Works Department 
Government of Punjab, Public Works Department . 
Government Epigraphist, Madras . , . , 
Indian Museum . . . . . . . .  
inspecting Officer, Ri jput lna  Imperial Service Infantry . 
Inspector General of Artillery in India . . . .  

0 .. Civil Veterinary Department . . . . .  ads, Bengal 
8 .  b ' .  

n ol~ce, Bengal . . . .  .. Civil Hospitals, Bengal . . . . . .  . . . . .  Magistrate of the 21-Parganns . . . .  Manager, North-Western Railway . . . . .  Master of the Mint, Calcutta . Meteorological Reporter to the Government of Bengal .. to the Government ot India . . . . . .  Military Authorities, Quetta . . . . .  Officer Commanding the Hyderabad Contingent . Oudh District :: in charge, Andamanese . . . . .  . . . . .  Photo raphic Society, India 
Port 8omrnis:ioners, Calcutta . . . . . .  Port Officer mnd Registrar of Wrecks, Calcutta . . . . . .  Principal, Civil Engineering College, Sibpur . . . .  8 uarter Master General in India 

angoonMunicipality . . .  
Reporter of Econom~c Products to the Government of 

India . . . . . . . .  
Resident Engineer, Bcnares Water Works, Sewerage . . . . . . . .  Resident, Western RQjputana States 
Sanitary commissioner, Assam . . . . .  . . . . .  Bengal . . . . . .  Central Provinces 

H yderabad Assigned Districts . 
with the Government of India . 

sec);etary for Berar to the Resident a t  Hyderabad 
Secretar . Lady DuRcrin's Fund . . . . .  
Station {tam ORicer, Sillkot . 
Superintending Engineer, Hyderabad, ~ u d ~ i c  h o r k s  

Department . . . . . . a  

Superintending Engineer, Irrigation Circle, Upper Burma 
Superintendent, Archaological Survey. Madras . . . .  

Civil Veterinary Department, Bengal . 
Forest Surveys, Dehra Dl in  . . 

. . . . .  8 .  C;overnment School of Arts 
, Printing, India . . 
,, Press, North-Western Pro- 

v incesandoudh . . . . . . .  
Superintendent of Stationery. Calcutta . . . -  

of Survev and Sculement, Darbhanga . 
~~ec ia i 'work  done lor trade and Private Individuals . 
PullsandProols . . . . . . . . . .  
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MATHEMATICAL INSTRUMENT OFFICE. 

TABLE A. 

Details o j  Issues and Receipts from Provinces and Departments during the Financial 
year 1897-98. 

Bengal, Civil 24,65z 
,, hlilitary, Bengai corninand ' . 
I I ,, Punjab ,, 305 

. . 41927 
Bombay, Civil . 

,, Military. 
278 ... 

PROVINCES AND DEPARTMENTS. 

~ u ~ m a  . - . . . . . .  Centrallndia 
,, Provinces 

Foreign States, Berar . 
Forests . . . 
Geological Survey and Museums . 
Guaranteed Railways, East Indian Rail- 

way . . 
Madras, Civil . 

Mili tary.  . , . 
~ a ; i n e  . 
Meteorological Department . 
Mint . . . . . 
North.Western Provinces and Oudh . 

11 State Railway, Public 
Works Department . 

Public Works Department, Military 
Works . . . . .  

Public W o r k  Department, ~ d i e h i s t d n :  1 

VALUE OF 

Railway Branch . . . 
Public Works Department, BallichistPn, 

Ordinarv Branch . . , 1 I 

Receipts. 

Punjab . . . 
Rdjputdna, Public U'orks Department, and . . . . .  Central India 
Survey Department, Field Parties . 

11 ,, Head Quarter's Offi- 
ces, Calcutta and Dehra Ddn . 

Issues. 
- - _ _ _ _  

CASH SALES . 
GRAND TOTAL a 

Debits. Credit,. 

... 

as. 

... 

. . a  

381776 

1,951229 



MATHEMATICAL INSTRUMENT OFFICE. 

TABLE B. 

Instruments, etc., purchased in the local market dur ing 1897-98. 

SPBCIPICATION. Number. / Value  

Barometers, aneroid, ordinary . . . . . 
Boards, drawing or sketching, cavalry pattern . . . 
Callipers, micrometer, small . . . . . . 
Cameras, lucida, for sketching . . , . . 
Cards for prisn~atic compasses . . . . 
Cases, leather and morocco, spare . . . . . 
Chronographs, watch pattern . . . . .  
Clinometers, Watkins' pattern . . .  

surveypattern . . . . . . 
clock': . . . . . . . a . . 
Compasses, bow, ink, brass, double jointed . , 

11 ,, ,, electrum ,, ,, . . . . 
I ,  I ,  11 spring . . . . :: magnetic, pocket, in electrum cases , . 

J I  ,, rectangular, 2" x 24" . . . 
I1 I1 ,I  3 " x 3 1 n  . . . 
11 1 )  I ,  5" . . . .  
11 I I  1 ,  6". . . ,, proportional, electrum, 6'' . . . , 

Canvas covers, for planetables. , . . . . 
Ghat tracers . . . . . . . . 
Glasses, binocular, large . . . . . . 
Havresacks . . . . . . . . . 
Instruments, drawing, electrum, and sort . . . 
Lamps, argand . . . . . . . 
Levels, spirit, in wooden case, 6" . . , , . 

I ,  I ,  , I  I ,  11 8" . . . . . 
Map printing machines, Ordnance . , . . . 
Mekometers. . . . . . , . . 
Pedometers . . . . . . . , , 
Pens, double, or road . . . . . . , 
Protractors, cardboard, circular, g" , . , , , 

,, rectangular, ivory, 6" . . . . 
I I  I I  wooden, 6" . . . 

Rules, parallel, bar, wooden, 6" . . , , , 
11 ,, on rollers, brass, 12" . . . .  
8) II 11 ,, I 8" . . . .  
I 11 , wooden . . . . . ,, sight, wooden . . . , , . . 

Scales, diagonal, wooden . . . . , . 
,I marquois, wooden, sets . . . . , 
, offsets, single, wooden. . . . . . 
, plotting, sets, wooden . . . . , . 
I t  ,, single . . . . . . 

Squares, set, ebonite . . . . . . , 
#I ,, ,, single . . . , . , 
,, optical . . . . , . . 

Stands for planetables, survey pattern . . . 
Staves, levelling, telescopic, Sopwith's . , . . 
Stencil plates . . . . . . . 
Sundials r . . . . . , . , 
Tapes, measuring, metallic, 50' . . . , . 

I 9 1  1 1 6 6 ' a . a . .  , metallic, of sizes . . . , . . , 
, steel, 100' . . . . . . . . 

Carried over . 1 4,314 1 26,534 7 

u a 



xliv 

MATHEMATICAL INSTRUMENT OFFICE. 

Instruments, etc., Purchased i n  the local market du r ing  1897-98-concluded. 

SPECIFICATION. 

Brought forward 
Telescopes of sorts . . . . . . .  
Thermometers, common, in tin case . . . . .  . . . .  PI maximum, self-registering 
Trunks, mule. . . . . . .  . . . . . . .  Umbrellas, surveying . . . . . . . .  Watches, common . . .  ,, stop . . . . .  

Books. 

Hints to travellers . . . . . . . . .  
Chamber's hand book of astronomy . . . . . .  
Manual of surveying (Thuillier's) . . , . . .  
Nautical almanacs . . . . . . . .  
Tables, log, Hutton's . . . . . . . .  

. . . ,  Shortrede's, sines, etc. . . , . . .  
,, traverse, Boileau's . . . . . . .  

Sundries. 

Brushes, stencil . . . . . . . .  . . . . . . .  Glasses, ink, bottles 
Apparatus,camera . . . . . . .  
Boxes, brass, for rectangular compasses, :: . . 

11 I I 11 11 0 . . 
Carbon paper, black . . . 
Chimneys, for lamps . . . . . . . .  Cold chisels . - .  . . . . .  Cords for mekometers , . . .  
Dogs, Yost Type-writer . . . . . . . .  Eyelets, brass . . . . .  
Frames and fittings, brass, for clinometers, survey pattern . 
Frena cameras . . . . .  . . . . . . . . .  Hammers . . . . . . . .  lmpression strips 
Jewel lamps . . . . . .  . . . . . . . .  Lactometers . . . . . . . .  Leather stamps, etc. 
Papers, Legal, No. I . , , , . . . . . . . . .  Pump spring bow ink . . . . . . .  Springs, punch, plier . . . . . . .  Stencil inks, black . . . . . . . .  ,, ,, red . . . . . . .  ,, ., b l u e .  . . . . . . . . .  Steel yards 
Wicks for lamps . . . .  . . . . . . . . .  T y p e s .  

SUM TOTAL 

84 
7 96 

I 

50 
50 

Doz. 2 

48 
I2 

500 
I 

60 
I 1 2  

I 

4 
3 
2 

3 4 
2 1 

Doz. 
2 8 

2 

4 3 0 
6 4 8 
3 108 o 

96 9 ' 3  
sets a 614 1 1  
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MATHEMATICAL INSTRUMENT OFFICE. 

Instruments, etc., manufactured in  the Mathematical Instrument Ofice dur ing 1897-98. 
I I 

SPECIFICATION. I Number. ( Value. 

Instruments. I I R * ,  

Boards, drawing, deal . . . . . 
Chains, measuring, iron, 66' . . . . . . 

81 ,, loo' . . . . . . I :: steel, . . . . . . . 
,, of sorts and sizes . . . . . . 

Clinometers, survey pattern . . . . . 
,, wooden, with shade scale . . I . .  

Cornbs,acre,card-board . . . . . . 
Compasses, magnetic, rectangular, 5" . . . . 

I , 6 " .  . e m .  

c a n A s  covers, for plane-tables . . . . . 
Curves, French, wooden, sets . . . . . . .  
Gauges,writing . . . . . . . . . 
Glasses, copying or tracing . . . . . . 
Hold-alls , leather.  . . . . . . . 
Lamps,argand . . . . . . . . 
Pins, for chains, ordinary . '. a . . . . 
Plane-tables,surveypattern . . . . . . . 

,, deal, military pattern . . . . . . 
Plates,graticule . . . . . . . . 
Pluviometers, Symon's . . . . . . . . 
Protractors,horn . . . . . . . 
Rods,measuring . . . .. . . . . 
Rules, flat, ebonite, plain, 18" . . . . . .  
,, ,, wooden, ,, 12" . . . . . .  
I,  , I  11 I,  2' . . . . . .  
,, sight, brass . . . . . . 

,, wooden . . . . . , . . 
~c) l les ,  card-board, miscel~aneous . . . , . , 

,, diagonal, card-board . , . . . . . 
,, engineering, nietal . . . a . . , 

Sheets,celluloid . . . . . . . . , 
Stamps, for conventional signs . . . . . . 
Stands, for heliotropes . . . . . . . , 

,, ,, levels, dumpy . . . . . . . 
,, ,, telescopes, metal . . . . . . , 
,, ,, theodolites, transit, 5" . . . . . 
11 11 1) , , 6 " .  . . . , . 
I II 11 ,, railway, 5' and 6" . . . 

Staves, cross or offsets . . . . . . . . 
,, levelling, Roorkee, double . . . . , . 
II ,, sopwith's, telescopic . . , . , 

Stencil plates , . . . . . . . , 
Tapes, metallic, 66' . . a . . . , , 
Thermometers, maximum and minimum, g' sets.  . . , 
Yards, standard , . . . . . . , , 

TOTAL . 
Sundries. 

Boxes, of sorts . . . . . . . . . 
Alum.cootact breakers . . . . . . . 
Back board, lor pluviometer . . . . . , , 
Brassmoulds . . . . . . . 
Bubbletesters a . . . . , . 

Carried over , 
. - - 

a I 
3 
4 
I 
I - 

3" 
- 

79 7 
90 0 
bo 0 

8 0 

16 o 

353 7 
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MATHEMATICAL INSTRUMENT OFFICE. 

instruments, etc., manufactured in t i e  Mathematical lnstrnment Ofice d u v i q ~  
1897-98-concluded. 

Brought forward , . . . . . . . .  Corner-pieces, brass 
Cords and Reels, for Mekometers . , . , , . 
Doolies . . . . . . . . . .  . . . . . . .  Ferrotype printing frames . . . . . . . .  Glass plates, square . . . . . . . . .  Gauges, steel . . . . . . .  Handles, brass, for chains . . . . . . . . .  Screws, brass . . . . . . . . .  Silvered glasses . . . . . . . . .  Seismometers . . . . . . . .  Tops, brass, rain-gauge . . . . . .  Zinc tickets . , , ,  

bottles, for pluviometers . , , , , . 

Value. SPECIFICATION. Number. 

- 

TOTAL . 
SUM TOTAL . 

257 

14,374 

597 3 

28,765 12 



MATHEMATICAL INSTRUMENT OFFICE. 

TABLE D . 

List o/ principal instruments repaired in Workshop during thepnancial  year 1897-96 . 

SPBCIPICATIOU . Number . 

Carried over . 9. 1.8 

Anemographs. ofsorts . . . . . . . . . .  
Anemometers. . . . . . . . . . . . . .  
Arithmometers . . . . . . . * . . . .  
Balances. chemical . . . . . . . * * . .  
Barographs . . . . . . . . . . . .  
Barometers.oIsorts . . . . . . 
Bars. lengthening . . . . . . . . . . .  
Boards.drawing.ofsorta . . . . . . . . . .  . . . . . . . . . . . . .  Cameras 
Chains. ofsor ts  . . . * . 
Chronographs. of sorb . . . . . - . * .  . . . . . . . . . .  Chronometers. .. . . . . . . . . .  Chrono.micrometers. ofsorts 
Clinometers. of sorts . . . . . . . . . .  
Clocks . . . . . . . . . . . . .  . . . . . . . . . .  ~ompasses.beam1ofsorts . . . . . . .  I. bow. ink and pencil. of sorts 

I. . . . . . . . . . .  $1 dividers 
drawing. of sorts I) . . . . . . . . .  .. magnetic. .. . . . . . . . . .  .. .. prismatic. . . . . . . , . .  .. proportional .. s . . . . . . . .  . . . . . . . . .  J, J, 

Cords and Reels . . . . . . . . . . .  . . . . . . . . . . . . .  Curves 
Ghat tracers . . . . . . . . . . . .  . . . . . . . . .  Glasses. binocular. of sorts .. magnifying . . . . . . . . . .  .. measure . . . . . . . . . . .  
Heliographs . . . . . . . . . . . .  
Heliotropes . . . . . . . . . . . .  
Horizons. mercurial. ordinary . . . . . , . . .  
Hydro-clinometers . . . . . . . . . . .  . . . . . . . . . . . .  Hydrometers 
Hygrometers . . . . . . . . . . . .  
Hypsometers . . . . . , . . . . . .  
Indicators a . . . . . . . . . . .  

Instruments. drawing. rnatl~ematical. of sorts . . . . . . .  
Lamps. of sorts . . . . . . . . . . . .  . . . . . . . . . . . .  Lens. reading 
Levels. of sorls . . . . . . . . . . .  

spirit .. . . . . . . . . . . . .  
Magnets . . ~ . . . . . . . . .  . . . . . . . . . .  Map printing machines 
Mekometers . . . . . . . . . . . .  
Micrometers . . . . . . . . . . . .  
Microscopes . a , . . . . . . . . S  

Mining dials . . . . . . . . . . . a  
Pens. drawing. of sorts . . . . . . . .  

dotting .. . . . . . . . . . . . .  
Pentagraphs . . . . . . . . . . . .  
Perambulators . . . . . . . . . . . .  
Pins. of sorts . . . . . . . . . o . .  
Plane tables. of sorts . . . . . . . . . . .  
Planimeters . . . . . . . . . . * .  
Pluviometers or rain-gauges . . . . . . . e n  

Pointers. station . . . . . . . a s . .  

Protractors. of sorts . . . . . . . . m a .  

Rangedfinders . . . . . . . . . . . .  

4 
3'' 
I 

I 

I 

110 
I 

3 
3 

116 
1 8  
6 
a 

'57 
14 
4 

115 
27 

1'34 
90 

15'  
J 3  
3 

41 
I 

1 

32 
1 

3 
24 
25 
I 

I 

a8 
9 
I 
2 

127 
2 
I 

'78 
10 

2 
2 

106 
o 
5 
a 

239 
1 

7 
1 

97 

4 
5 

24 
1 0  
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MATHEMATICAL INSTRUMENT OFFICE. 

L i s t  o f  principal  ins t ruments  repa i red  in Workshop during the financial 
y e a r  1897-98-concluded. 

SPECIFICATION. Number. 

Brought forward I -  . a,1a8 

. . .  Rules, of sorts . . . . . . .  Scales, 
Scott's sights, B. L., telescopic 
Sectors . . , . . . .  Set squares 
Sextants, of sorts . . 
Squares, optical . , 
Stands, for camera . . 

,, ,, compasses . 
,, ,, heliographs . 
,, ,, levels . , 
,, ,, mining dial . 
,, ,, plane-tables , 
,, ,, sextants . . 
,, ,, theodolites . 

Staves, levelling, of sorts . 
Sundials . . . .  
T squares . . .  
Tapes, of sorts . . .  
Telemeters, of sorts . . 
Telescopes, ,, ,, . 
Theodolites, I r  ,I . . 
Thermographs . . .  
Thermometers, of sorts . 
Time-pieces . . .  
Type writers, of sorts . 
Vanes, wind . . 
Walker's harpoon log . 
Yards, steel . . 
Watches, common . 

TOTAL OF PRINCIPAL INSTRUMENTS REPAIRED 

,, ,, MINOR INSTRUMENTS REPAIRED . 
TOTAL OF ALL INSTRUMENTS REPAIRED 



MATHEMATlCAL INSTRUblENT OFFICE. 

Pro@ a n d  Loss account of the Wovkshop f o r  tkejirtamcial y e a r  1897-98. 
. - - -- - - - - - - - 

DEBITS. C R ~ D I T S .  
I 'I 

To  Workshop rstablishment 
(less proportion debitable ta 
the Store Rranch for clean- 
ing and adjusting serviceabl' 
instruments) . , . 

,, One-third of office establish- 
ment . . . 

,, Pay of Material Store- 
keeper for the whole year . 

,, Workshop contingencies as 
distinguished from materials 
purchased . . . 

,, Value of materials :- 
For ordinary work . . 
,, general workshop use . 
,, manufacture of packing 

cases . . . 
,, Paid for repairs . . 
,, Wear and tear of plant . 
,, Half of rent at  8600 per 

mensern . . . 
,, Printing and stationery . 
,, Four per cent. on value of 

tools and plant amounting 
to Rr ,42,52~-11 . . 

,, Half of rates, taxes, etc. . 
,, Liability for pensions . 
,, Profit . . . . 

,, manufacture for stock- I 

By repairs for 
public officers 

instruments . . 1 27.556 12 

on book debit 14,65 I o 
,, repairs for 

public officers 
on payment . 9,833 6 -- 

,, repairs for stock . . 24,484 6 
39,672 I 5 

1 1 2910.7 11 1 packing cases . 
,, manufacture of material 



TRIGUNOh1ETRICAL BRANCH OFFICE, D E H R A  DON.  

N f l y r ~ t i 7 ' ~  R c P o ~ ~  of ~ J R .  I. E C C L E ~ ,  M. A , ,  S~tperi,ttr,zdc,tt, 2nd gvrdp, jrr 
C o ~ ~ t p ~ r t i ~ r p  Party, Senso,: ~Yg7 -~8 .  

T h e  occurrence of  the  total solar cclipse necessitated the absence of  some oflicers 
for a short time. Rlr. Eccles visited Dumrdon t o  take part in the observations at  that 
hIr. McA' Fee  lef t  1)ehra on tlie 28th December and proceeded to Sahdol to help in tlIp 
arrangements for the camp and to assist Major Burrard in the observaticns : he also made 
a plane-table survry of the camp, on th-  scale of 1 S  inches to the nlile. He returned to 
Uehra on the r4th F e b u r a r ~  1898. Four Computers, Uabus S l~oshi  Bhoosan Shome1 Shiv 
Na;h Saha,  Isan Chandra Dev and Sara t  Chanclra Gul~a ,  were s r n t  to Pulgdon i n  the Cen- 
tral Provinces to  11clp the party there. They \\.ere absent for 17 days. 

Before proceeding to the held, Lieutenant 1-1. H. Turner, R . E ,  .lssistant Super in-  
tendent, 1st grade, of No. 24 Party,  was instructed in the use of the 2,-inch theodolite 
\\sit11 \vllich he took a se t  o f  azimutll ohservations. 

Lieutenant E .  A. Tandy,  K.E., .4ssistant Superintendent, 2nd grade, on appointment 
to  the Department, was posted to this Office on the g ~ s t  January, and \\.as p u ~  through a 
course of aitronomical observations, and triangulation, and taught the methods ol computa- 
tions used i ~ ;  tlie Department : he was alto shown the \\,orking of the various sections of the 
Trigono~netrical Branch office. I l e  mas transferred to No. 2 2  Party on the 25th August. 
Lieutenant A .  Rlears, I.S.C., Assistant Soperintendent, 2nd grade, Ivas transferred to this 
o f ice  from N ~ S .  g and l g  P a r t ~ e s  on the 13th April. I l e  mas pot through a course of  in-  
struction in the methods of astronomical observations and the computations of the Trigono- 
metrical B r a ~ l c h  and in levelling. He passed the d e p a r t m e ~ ~ t a l  examination and \$'as 
confirmed on the 4th August. Both these officers nfere attached lor a short time to the 
training school to l rarn plane-tabling. Rlr. A.  E .  Wackrill, Superintendent of Trigono- 
metrical Survey.;, Ceylon, who came here to acquaint himself with tlie methods of observ- 
ing and computing, as  \\.ell as  \\-it11 all details ill connection with field and office work 
obtainingin thesurvey  of India Department, left the Office about the  middle of November. 

For the first time in the history of this Ofice a training class lor the new:!' appointed 
officers of the I'rovincial Service was started, and the s ix  Probationary Sub-Assistant 
Superintendents  on appointmentto the Department were posted t o  the office for training, 
instead of directly to a field party. They  were attached to the training scl~ool  and received 
a regular course of professional instruction in the plane-table, theodolite and level, and 
were shown the processes in the various sect io~is  of the Trigonometrical Branch Ofice. 
They  were also instructed in top3grapllical drawing and in the conlputations of the Topo-  
graphical Branch. 

In the training school, in addition to the above, a class of 17 appre~lt ice sub-surveyors 
was instructed in the use of the plane-table and theodolite, and 7 of them were taught 
levelling. Four of them obtained over 7 5  per cent. of marks in the examination prior t o  
their  final posting to held parties. 

'The instruction given in the training scl~ool  consisted of plane-tabling on the I-inch, 
4-inch, 36-inch, and roo feet to the inch scales, theodolite traversing both by chain and 
bar  subtense, prismatic compass surveying, levelling with the dumpy level, model sur- 
veying, s ta r  observations for time and azimuth, drawing of scales, graphical ~ r o j e c t i o n s  
and hand-printing. 

T h e  four recorders of  No. 24 Party were sent  down in September and received in- 
structions in drawing scales, printing, drawing and graticule ~ r o j e c t i n g ,  also in prismatic 
reconnaissance with pacing, and interpolation and intersecting with the   lane-table. One 
sub-surveyor of No. 18 Party was instructed in levelling. 

T h e  lollowing changes tool< place in the personizel of tlie Office during the year : 
hqr. 1. Eccles, M.A., Superintendent ,  2nd grade, returned from furlough and took over 
charge of  the Computing Party on the aznd November from Mr. H. W. Peychers, Extra 
Assistant Superintendent ,  r s t  grade. Mr. Peychers retired on superannuation pension fi.0111 
14th December. Mr. W. A. Fielding, Ext ra  Assistant Superintendent, 6th grade, \\,as 
transferred from No. 18 Party from 4th November to  takecharge of the training school. 
Mr. J,  S.  hlanuel, Zincographer, who was absent on sick leave, retired on invalid grat l~i ty 
from 19th February, and hlr. G .  A. LeFranc officiated as Zincographer. Rlunshi Zaltir- 
uddin, Sub-surveyor, was transferred from No. 15 Party to  the training school on the !st 
November. Babu Umbica Churn Shome, Computer, retired on pension from 2nd July, and 
Babll I<aruna Kumar Das urns app3inted a s  Copyist in the Ccmputing Section. 

'rile cost of  the Computing Section under its various class hcads and the percentage 
thereof, togetlier with those o l  the three preceding years, are in the folIo\\.illg 
s tatement :- - - .- 

C O S T  I N  
I < u ~ a ~ c  I'URCKNTAGE OF COST. 

- 
1 ~ 9 5 -  I,; 1 l w 4 - 9 j .  
- - - ~ -  

' S 4  

2 .  Accounts, Returns, Correspondence . . . 1,964 7 . 3  (i.4 . -- 5" '" 
. 

- 
- - _  __ . - _ _ - . .. -. -- 

1896.97 
- _ -  

3'O 

C L A ~ ~ .  
1 8 ~ 7 - $ 8  199pg9 

- -- - _  ... . 

1. Records, Library . . . . . - . ' 994 3 6  



- 

P R R C E N T , \ G B  O P  COFT. Ru~aas. 
-- 

1594.95. 
--- 

IJ .5 

1'7 

i'? 

- 
CLASS. 

1897-9R. 1897-98 1896-97. 18 5-3" 
- _ 

B ~ ~ ~ ~ I I ~  for\vard . 
;. Supply of data, etc. . . . . . . 
.+.Cornputations . . . . . 
5, Preparation of Press copy . . . . . 
6. Examination of Press proofs . . . . 

10.8 

6.6 

6i.9 

--- 

2 958 

. 1*7!jb 

3s0l8 

5,254 

10~194 

7. Ditto of charts . • . . . 
8. Protection of gations . . . . . . 

TOTIL 1 27.236 ( Iro ( 1.0 1 irn loo 

. - - 

F r o m  the above table it will be seen that (he working power 01 this section has been 
distributed much in the same way as in the  preceding years, except t h a t  a n  unusually 
large percentage appears against the 3rd c l a ~ s  o\ \ , i~ig to the great  demand made on t1.e 
section by a requisition from Professor Helmert of tlie International Geodetic Association ; 
and ,-lass l o  an enhanced percentage o:ving to the deputation of four comp~lters  to 
assist in the  eclipse observations a t  Pulgdon. 

T h e  following is an account of the work done under the  several classes shown in the 
foregoing table :- 

CLASS I.-RECORDS, L I B R A R Y ,  ETc.-Seven fresh instalmenrs of field rccords \\-ere 
received during the year ;  these together wit11 those already in the  office have received 
the usual care and attention. T l ~ e  three standard copies of the library catalogue have 
been kept u p  to date. 

CLASS 2.-ACCOUNTS, RETURNS A N D  CORRESPONDENCE.-In this is included the 
preparation of  indents, estimates, montl~ly detailed and abstract progress reports, annual 
reports, stock returns of office stores, and various cther  items. 

CLASS 3.-SUPPLY OF DATA.-Nineteen requis i t io~~s  for data and 49 i~iclents for 
forms were received and complied with, in all about 36,000 ccpies of professional and  
other forms were issued during the year. 

CLASS ~ . - C O ~ ~ P U T A T I O N S . - ~ ~ ~ P  follon'ing are the details :- 
Revision of heizhts of principal  11 inn~zclat iun of the Bi ldspur  ilferid,brral Serr'c~.-- 

This revision \\.as necessitated by the extension of lines of  spirit levels across this series 
which shewed sensible discrepancirs in tlie published values. 

Bz~rarn  Coast Series, Sccriolr I I '  to 23".-Examination of certain angle books in 
regard to the observations for azimuth, and computations 01 .ximuths observed a t  three 
stations completed ; and errors in log sides of certain triangles ascertained. 

Mnndalny Mcridionnl Series.-Reduction of azilllulh observations partly examined. 
New net work Tr innguln~ion  of Country round  Dehra  f o r  the Trnr'ni1,g School.- 

Reduction completed. 
Revisionary oBservations in Assnm -This revision was necessitated to ascertain \,,hat 

changes might have been caused by tlie earthquake of June 1897. A prcliminary reduc- 
tion of the observations was made in the Comprtting ofice, a s  soon a s  they were sent  i n  
from the field, so  a s  to ascertain, a s  early a s  possible, the  results obtained. 

Hnnd-Boob ofPr~jrssi~nnl/~rst~rrcfio~rs~or the Tri'orromctricnl Br~,~ch.--Revisiou 
of certain tables con~pleted. 

Tnblesfor Determining Heights  in T~nversirzg.-Computations coniplettd and  tables 
prepared. 

Cnptnin Bttrlon's Explorat iovs i n  Persin,  1897.-Barometric heights computed. 
Cnptnitr Dcasy's E x p l o r n t i o n ~  in Tibet, 1S97-9S.-Con1~otations being proceeded 

and about two-thirds of the work done. The  \\fork includes the computations of  astrononli- 
cal azimuths, latitudes and time, geodetic latitudes, longitudes and azimuths, atrd triangles, 

In addition to the above the computers \\,ere employed on the follo~ving :- 

(a) Determining the probable error between the old and Ile\\, values of captain 
Lenox-Conyngham's determination of the longitude of Teheran.  

(b)  Preparing a table to show errors obtainable by working \vitll rectangular co- 
ordinates. 

(c) Reducing exl~eriniental observations by a11 explorer. 
(d) Examining star chart for  the Tctal  Solar Eclipse of 32nd January 1 8 ~ s .  

x2 

I ' j  

I 
4.0 

5.0 

4'2 

... 

4"3 

1,096 

__ 

4 

0.3 

79'9 

g.Miscellaneous . . . . . 1 1.1.59 

10. hleteorology, etc. . . . . . . 1.158 

11. Extra-Departmental work . . . : 

a" 

1'7 

T8'5 

1'9 

~4 

3'2 

1 '4 i': I 2.2 

I 
4.4 1 4'3 

1.11 1.9 

... 
---.-- 
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CLASS 5.-PREPARATION OF PRESS C ~ ~ y . - T h i s  requires the abstracting and enter- 
ing in suitable tables of the final results-of several calculations lor publication, all these 
compilations are twice compared, once against the original field records and once against 
the final computations, prior to being sent to the press. The details of the \vork done are 
as follows :- 

(a) f n d ~ t s  Delta Secondary Triangulation.-Final revision of the co.ordinate list 
as  regards orthography and description of stations completed. 

(b) Jz~bblclpore Meridionnl afld Bikispur Meridional Series.-Revised heights 
abstracted. 

(c) Xet work T r i a n ~ u l a f i o n  of Country round Dehra-Du'n for &he Training 
School.-.An abstract of rectangular co-ordinates and heights of points 
prepared. 

CLASS  EXAMINATION OF PRESS P ~ 0 0 1 ~ ~ . - T h i s  requires the utmost care and 
attention in comparison and examination in the several stages of first, srcond and form 
proofs. Most of the matter printed is numerical, or depending on numerical data, hence 
it necessarily involves a strictly critical examination \vhich can only be given by men 
specially trained to this style of work. The printing of the following has been proceeded 
with :- 

Sixteen pages of the Tidal Volume were examined and printed ofl ; 80 pages of the 
Synoptical Volumes of the Indus Delta Triangulation and tlie Great Arc hleridional Series, 
Section 8O to 18' were also printed off. The printing of these volumes, both professional 
and synoptical, is nearing conlpletion. About 64,000 copies of professional and other 
forms were ~ r i n t e d .  The total amount of work executed will be seen by reference to the 
tabular statement of the Printing Section. 

CLASS ~.-EXAXIINATION OF C ~ ~ R ~ ~ . - C o m p a r i s o n  and examination of the follow- 
Ing completed :- 

Preliminary Chart of Secondary Triangulation, Thayetmyo vid Prome, etc. Seasons 
1875-76 and 1879-81. 

Preliminary Chart of Assam Longitudinal Series, Seasons 1853-55. 
Four final charts of the Great Arc hleridional Series, section 8" to la0, and two of the 

lndus Delta Triangulatian are in hand. 
CLASS 8.-PROTECTION OF S T A T I O N S . - T ~ ~  usual professional work in connec- 

tion with the protection of survey stations and certain of the bench marks in the North- 
Western Provinces and Bengal was performed. During the year 547 stations have been 
repaired by the District Officers at  a cost of R1,863-4-4, six districts out of 347, from 
which reports are generally received, failed to submit them. 

CLASS 9 . - M ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . - ~ n  this are included various duties which cannot be 
fairly assigned to any of the other classes such a s  the following :-- 

(a) The examination and despatch of the printed papers to  the Survey of India 
Office, Calcutta, for safe custody. 

(6) The examination of all bound volumes and pamphlets prior to issue, and the 
of the distribution lists and presentation labels for the same. 

(c) The preparation of examination papers for the Provincial Service of the Survey 
of India Department of which 39 sets werr prepared, despatched and 
examine2 the results being tabulatad and submitted to the Surveyor-General. 

CLASS 10.-METEOROLOGY A N D  GENERAL SCIENCE.-As hitherlo a complete set of 
meteorological observations was taken daily thrcughout the year, and monthly and 
annual abstracts prepared. Monthly magnetic observations were also taken regularly 
throughout the year, and the results a re  tabulated with those taken here previously. The 
meteorological and magnetic results are given in the following tabular statements :- 

Mean monthly Readings of E a r t h  Thermometers. 
. ..~ - -  ---- -- ~ - d 

Depth i n  feet of 
thermometer 

bulbs belowsur- 
lace of ground. 

-1 
-- 

15'6 . . 77-13 77'34 77'25 76'97 76'57 75'95 75.39 7491 / 74'91 75.22 76.70 78'48 '( 2 ~ ~ 8 1 i 8 1 - 9 7  . 76.8, 76.85 76.60 76.09 75'55 74.95 74'37 

12'8 . 

3 . l  .{ 

'( 
~ h ~ ~ ~ ~ ~ t ~ ~  

1897.99 . . 
~ ~ ~ ~ , ~ ; 9 1 - ~ 7  . 
1897.98 . . 
hlean, 1881-97 . 
18<,7+ . . . 

in .{ Mean, 1881-97 . 80.54 73.36 67.68 64.13 66.99 78.50 Y9.75 I 

79.5R 
78.19 

79.56 
76'17 

R1. j7  

73.06 
7 ~ . 7 5  

70.64 
67.64 

73.83 
93.93 32 54 b0.10 

1t7.07 
6~.5:,  

60.95 
60'10 

G6'8< 
8o.ffi 

64'zo 
61.31 

59'- 
57'36 

69'53 
82.53 

62'82 
151.~3 

59.69 
58.6' 

64.73 

66'78 
66.71 

67'77 
67.61 

7o.98 

79'18 
75.43 

82'30 
71.6, 

g ~ ' l o  

84'21 P5'93 83'18 
H3.4n 

33.61 
b4.22 

S I ' ~ I  

82.12 

$7'65 
8 6 0 8  

91.11 

84.12 

89'0.1 
57.81 

89 , r4  

81'74 
82.08 

81'43 
82.34 

71'(i3 

80.78 
81.71 

80'11 
81-65 

81'10 
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Mean velocity in miles of the Winds which blew at Dehrn Ddn during th t  twelve 
months o f  1897-98 f o r  each hour of the day. 

CIVIL HOURS. 

-. 

0 to I • . . 
I , ,  1 . . . 
a , ,  3 . . . 
3 , .  4 . . . 
4 . . . 
5:; . . 
6 , .  7 . . . 
7 .. 8 . . . 
1 , .  9 . . . 
3~ I0 . . . 

m , ,  11 . . . 
118, I I  . . . 
I I . . . 
Is , ,  14 . . . 
4 ,, 5 . . ' 
15 P. 16 . . . 
16, ,  17 . . . 
17,, 18 . . . 
11 .. 19 . . . 
19, .  20 . . . 
l o , ,  21 . . . " .. 1 2  . . . 
" 3 .  13 . . 
3 4 . . 

Sums . . 

Average . 
* 

-- A 

,. 

0'81 
0'71 
0'26 
0'23 
0.13 
0'29 
o'rg 
0'06 
0'16 
0.26 
0'71 
1'13 
1-23 
1.42 
1'68 
1'35 
0.87 
0.29 
0.29 
0'68 
0'87 
1'06 
0'9 
0'77 

16.39 - 
0'68 

1.10 
0'93 
0.73 
0'50 
0.37 
0.27 
0'47 
0.10 
0'07 
0'33 
0.93 
1.23 
1'27 
1'53 
1'30 
0.83 
0:47 
010 
0'17 
0'73 
1'13 
1'17 
1'20 
1'23 

18.26 

- 
0'76 

---- 
0.87 
0'65 
0.39 
0'45 
0'41 
0.29 
0.19 
0'19 
0'23 
0.39 
0.87 
1'71 
1'77 
187 
1'65 
1.74 
1.10 
o'rg 
0.29 
0'68 
1.03 
o'go 
0'97 
I'W 

19.84 

- 
0.83 

1.30 
1'50 
1.13 
0'63 
0'70 
0.5, 
0'50 
0'50 
0'43 
0'73 
1.52 
2'29 
2'13 
2'70 
3.23 
2'83 
1.9) 
o'go 
0.50 
0'60 
1'26 
1'50 
1'43 
1'30 

------- 
31.97 

- 
1.33 

1'04 
1'04 
0 . g ~  
1'04 
1'00 
0.86 
0'95 
0'71 
0.89 
1'18 
1'54 
Z'25 
2'53 
3'07 
3'29 
3'57 
3.29 
2'07 
1.00 
1'11 
1'18 
1'21 
1'36 
0'96 

38.51 

- 
1.60 

1.57 
1'33 
1.03 
0.93 
0'97 
0'70 

o'7o 0'07 
0.87 
1'53 
2.19 
2'77 
3'55 
3'84 
4'55 
4'42 
4.10 
2.35 
0.71 
n'S7 
1'19 
1'84 
1.97 
1.67 

46.32 

- 
1.93 

1.90 
1.03 
1.34 
1'j8 
1'17 
0.83 
0'72 
0'52 
0'67 
1'40 
2'00 
3'53 
3'93 
4.00 
4'14 
4.10 
5.38 
3-45 
1.03 
0'55 
I 1 0  
2'03 
2'41 
2'38 

52.12 

- 
2.17 

' 1.97 
1'i8 
I'r81 
I O U  

0'90 
0.97 
l o o  
o . , , ~  
1'5R 
2'23 
2 '52 
2'" 
3'55 
4 4 8  
4 77 
4 i j  
4.45 
436  
2 48 
1 6 5  
1.29 
1.42 
2 ' , 0  
235 

5623 

- 
2.34 

0'50 
0'67 
0.83 
0'87 
0'87 
0.87 
0'63 
1.10 
1'60 
1'47 
2'53 
2'53 
1'50 
3'07 
2.90 
2.30 
1.93 
1'63 
1'47 
087  
1'17 
1'10 
1'23 
0'83 

36.47 - 
1.52 

0.58 
0'61 
0.55 
o'6j 
0.39 
0.42 
0'53 
0'63 
0'97 
1'35 
1'61 
1'71 
1'13 
2'10 
a 3 5  
1'90 
1.16 
o'go 
0.74 
0'42 
0'32 
0 19 
0'35 
0.58 

------ 
25.24 

- 
0.97 

I 

----- 
0'41 
0'39 
019  
o ' q  
0'26 
0.19 
0'35 
0'55 
0'97 
1'10 
1'84 
1'87 
2'13 
2'06 
1'94 
1'68 
1.00 
0'77 
0.45 
0'31 
0'32 
0.45 
0'29 
0'45 

20.12 

- 
0 . ~ 4  

0.62 
0'76 
0'69 
0'51 
0'59 
0.59 
0'55 
o'69 
0'76 
1'03 
1'43 
1'83 
1'31 
1'61 
1'76 
1'69 
1.141 
0'62 
0.66 

'0'76 
0'76 
o'go 
0.93 
0'93 

23.14 

- 
0.96 

1'05 
1'01 
1-81 
0'70 
0'65 
0.57 
0'57 
0'55 
0'77 
1'17 
1'64 
2'12 
2'17 
2'64 
2'60 
2'58 
2.24 
1'46 
1'82 
0'77 
0'97 
1'15 
1'26 
1'1r) 

... 
-? 
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Synopsis of the results of the Monfhly Mngnelic observations taken a /  the 
Trigononretvical Branch gf ice ,  Dehrn /.:fin. The measures of Intensi ty  

are  n l l  expressed an C. G.  S. z6nics. - . .- . 

YEAR A N O  MONTH.  Declination 
East. 

MAGNETIC 

Horizontal 
Intensity. 

I 863. 
January . . . 
February . . . 
March . . . . 
April . . . .  
May . . . .  
June . . . .  

Julr . . . .  
Aogust , . . 
September . . . . 
uctober . . . 
November . . . . 
December . . . . 

I 869 
January . . . . 
February . 
Xarch . . . . 
September . . . . 
November . . . 

1897 
Januarv , . . . 
February . . . . 
April . . . . 
hlay . . . . 
June . . . . 
July . . . . . 
August . . . . 
September . . . . 
Oclober . . . 
November . . . . 
December . . . . 

1 sys. 
January . . . . 
February . . . , 

March . . . . . 
April . . . . 
hla) . . . . 
June . . . . 
July . . . . 

i 
August . . s 

ELHMENTS I 
REMARKS. 

North. IntensZty. 

0'33,634 

'33,635 

' 3 3 . 6 ~ ~  

'33,573 

'33 569 

'33.614 

'33,655 

'330625 

'33,608 

'33,551 

'33,632 

'33,616 

0'33,643 

'33.636 

'33.62 I 

'33,466 

'33,644 

0.33,659 

.33,730 

'31,901* 

'33,667 

'34.032 

.33,646 

'33,056 

.33.695 

.33,639 

.33,627 

.33,667 

0'33,757 

'33,605 

'33.665 

.33,660 

'33,842 

'33.544 

.3:,271 

'33.714 

'33.569 
-. 

Obervationn 

0 1 11 

3 2 14 

- 
- 
- 
- 
- 
- 
- 

3 3 4 

:. 2 13 

- 
- 
- 
- 
-- 

3 5 10 

3 6 qq 

2 49 39 

4S 42 

4 9 1 7  

50 4 

48 15 

48 42 

4 j  22* 

48 ro 

49 27 

50 33 

48 24 

2 50 45 

50 I 

51 1 2  

50 32 

5 1 1 1  

51 14 

54 Z J  

4 8 2 4  

i i 
41 27.4 

2i . ,  1 O::::::: ] 
25.2 '441832 1 
30 O .449826 1 
33.0 '44,356 1 
29'3 '41873 1 
34'0 '45,023 

29.7 '44,880 
Wilh unifilar 

32.5 '44.901 j magnetometer 
No. 16and Dip 

30'0 44.796 circle No. 43. 

30'9 '44,915 

35'0 '44.942 

41 32'2 

i 
I 

0'44,946 I 
3r.3 ''+392s I 
zS I '44,865 

35'4 '44,746 

32.1 '44.946 

42 40'2 0'45,778 

42'1 

J 
.45.898 1 

41'0 '43,396' 

'45,866 I 
6 1  I 

I 
38'8 '450743 

45'6 ' J S ~ J O  I 
452 '4iL8S 1 
46'2 '45,824 

44'4 '45,786 I With unifilar \ magnetomet e r 
'n'ss* 

i 
No. 19 and Dip 
circle No. 43. 

42 45.0 o.46,co7 

48.2 '45,802 

46.8 '45,867 
I 

52.9 45,936 , 51.9 '46,173 

I 
4S.3 8 .45,721 1 
52'1 ' '45*396 1 
49'5 , '45~935 1 
51'8 ' '45.811 J 

-. 

unsatisfactory. 

September . . . I 51 31 
. - -- -- 
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T Y P E - P R I N T I N G  SECTION.-As will be seen f rom t h e  annexed  s tatement  the  greater  
part  of t h e  work done consis ted in se t t ing  u p  the  large number of headings, toot-notes, 
etc., required in the  Drawing Sect ion in connection with the  publication o f  maps a n d  
miscellaneous work :- 

Stnlcment of work done during 1897-98, 
-- - < -- - . - -. -- - - - - -- - -- - - -- - - 

SPECIFICATION OF PRINT. NO. ol pages. I I 
. . . . . .  Professionalvolume 44 5,490 
. . . . . .  Synoptical volume. 80 8,670 

Letter-press for charts, map headings, foot-notes . 1 396 1 9,190 

Forms . . . . . . . . .  188 1 1oq,810 

Eclipse Report. . . . . . . .  16 1,080 

Miscellaneous . . . . . . .  1 2 1  19,880 

. . . . . .  Fxtra-departmental work 191 8,300 

I 3 1 157,4*0 
- - 

*Equal to 1,597 pages 01 standard (loolscap) size. 

T h e  usual table  showing the \vork annually performed by this section during the  
past  five years  i s  given below, t h e  unit (a page of foolscap) being the  same through- 
ou t  :- 

No, of copies 
olcach page. 

Pages composed . . a . / 1.618 1 1.2l9 I 1,135 I 1 0  1 1,597 
- 

"ALUE. 

A n  analysis of t h e  pages  composed in 1897-98 is a s  follows:- 

.[ 
Bidar Longitudial Seri~s (Revision ol heights) . 

PROFESSIONAL V O L U M E  Great Arc Meridional Series, Section 18' to 24' (ditto) 
Tidal volume 

] 76 . . . . . . .  
SYNOPTICAL V O L U M E  . Great Arc Meridional Series,Section 8" to 18Oand Indus 

Delta Trian;ula\ion. 

. . . . .  1 
Lettermpress lor cliarts, map headings, foot-notes . . 

. . . . . . . .  . .  Forms, orders, memoranda, etc. 
M l s c r ~ ~ ~ t i e o u s .  Miscellaneous 

Extra-departmenlalwork . . . . . .  . . . . . . . .  Eclipse Report 

PHOTO-ZINCOGRAPHIC SECTION -The only rhange  which has occurred in the  work- 
i n g  of this  sect ion is in the process em.ployed for cleaning the glasses for negatives. T h e  
laborious method o l  polishing with tripoli powder bas been discarded, and instead the 

is placed film a n d  all in a solution of- . . . . . . . . . . .  Bichromate ol potash 5 02. . . . . . . . . . . . .  Sulphuric acid 5 or. . . . . . . . . . . . . .  Water 100 02. 

and allowed to  remain Lor 24 h o u ~ s .  O n  removal t h e  film has general ly completely 
peeled off. 'I'he g l a t s  is scru'bbed on both sides with a l ~ a r t l  brush and  well washed in 
clean running water. I t  is then placed in a trough of clean \\later till such time a s  t h e  
photographer may be ready t o  apply the  substratum which consists of- . . . . . . . . . . . . .  Gelatine 22 grains. . . . . . . . . . . . .  Liquor ammonia 40 minims. . . . . . . . . . . . . . .  Water 20 02. 

This is applied t o  t h e  wet  plate, t h e  first c o a t i n ~  being run off a n d  second applied. The 
is allowed to  dry and put  away  lor use next  day. Nrqatives which have been var- 

nished with a hard  benzole o r  spirit  varnish require to be soaked longer in the solution. 
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1- I 1 -  - 
*,Thepreatsr   or ti on of this sum wu lor work campleted i n  18a6.q7, but the ndjustmrnt warn not made i n  tima to 

permit of it8 being 6bown In last y8ar'~raport. 

Y 

Table showing the amount realised from other departments, etc., by book debit and 
cash safes during 1897-98. 

- 
D ~ P A R T M K ~ T S .  ITC. 

. . . . . .  Porerttkpartment 

Foremt Survey . . .  
QuarterMasterCenerbl . .  

. . . . .  Military Department 

. . . . . .  OtherDepartments 

. . . . . .  Private individual# 

TOTALS . 

By book debit. 

I: a. 

63 4 

6,253 o 

11.297 13 

...... 
114 9 

...... 
1S,718 10 

By cash sales. 

P a. 

240 1.4 

336 a 

5 

Ifl I 4  

566 3 

133 7 

1.591 13 

TOTAL. 

I: a. 

304 3 

6.639 a 

*12.3S6 

176 14 

680 13 

135 7 --- 
10.320 7 
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CORRESPONDENCE SECTION -The wcrk in this section has been carried on as usual 
STORES, WORKSHOPS AND ORSLRVATOR~ES SECTION.-A~ astronomical equipment 

was cleaned and taken to the solar eclipse camp at Sahdol. The instruments returned 
t)y the survey officers with the Tirah Expeditionary Field Force were cleaned and 
stored, while some alterations in the instruments of the astronomical parties were success- 
fully carried out. 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 T I O N . - T ~ ~  work of this section was conducted as usual ; 
experiments with dry plates were continued and fairly successful results were obtained. 
The 12-inch instrument was also put in working order. 

he details of the work of this section are given below :- 

Five hundred and thirteen silver prints of the 8-inch pictures, and four of ~ ~ - i n c h  
pictures were prepared, and weekly despatches of both silver prints and negatives made 
a s  usual to the India Office. 

Table sho~uing the vis ibi l i ty  of S u n  a t  Dehra D d n  a n d  Greenwich. 

YEAR. 
YEAR, 

--____- 

Number 
of  days 
onwhlch , 
sun was I 
invisible. 

Number of 
days on  

which nega- 
tives were 

taken. 

Percentage 
of days on  

which nega- 
tives showed 

features. 

Number of 
days on 

which nega- 
tives were 

taken. 

R E M A ~ M ~ .  
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Plans  o f  Cities and C a n t o ~ m e n t s .  I -  

DRAWING SECTION.-T~~ deta i ls  of t h e  work of this sec t ion  are g iven  below :- 

Stafement  showing tke  work performed during 2897.98. 

Kardchi City, LayPri Quarter,Sheets Nos 
1 t o 1 8  . . . . . 

Index Maps. I 

- 

R R M A R R ~ .  

Completed. Final press order 
glven. 

Ditto ditto. 

Corrections completed. Final 
press order given. 

Boundaries corrected. Final 
press order given. 

Corrections completed for reduction 
to half scale. Final press 
order given. 

Correctione for reduction to half 
scale. In hand. 

Triangulation Chart of India . . . I 

In R.1. 

1 ~ 1 6  

1=16 

I = I  

I =+ 

I = + 

I =f 

Title 01 Map. 

General Maps. 

North-Eastern Frontier sheet No. iz . 
Map of P_ersia, 1897 . . . . 

Standard Mops. 

North-Western Provinces, Dehra DSn and 
Siwiliks (2nd edition) . . . 

N. E 
Central Provinces Survey sheet No. 8 - 
Punjab Survey Sheets Nos. 265 N.W., 

265 S.W., 285 S.E., 286 S.W., 289 N.E., 
289 S.E., 311 S.W., 312 S.E. and 
313N.E. . . . . 

Punjab Survey Sheets Nos. 264 N.E., 
264 S.W.,  307 S.W., 308 N.W., 313 
N.W., 313 S.W. and 336 N.W. . . 

Index tn illustrate survey operatio~~s by 
No. 18 Party in the Himilayas . . 

Numher 
of shsete. 

I 

6 

4 

1 

36 

a8 

Index to illustrate survey operations 
Nos. 12 and 15 Parties In Slnd . 

Triangulatinn Chart of Great Arc Series, 
Sections 8' to 18" . . . . I 

Nos, 43 and 44, Preliminary Charts of 
lndus Delta Coast Triangulation . . 

Chart of Triangulation Sheets Nos. I ,  5, 
and 7 (Central Provinces) . . 

Chart of Triangulation Sheets Nos. 8, g, 
1% 11, 12, 13, 14, 15, 17s 18, 19, 20, 23, 
24, 25.26. 27. 281 34,35. 36, 37, 3% $9, 
63, 64, 82, 83 and 84 (Central Pro- 
vinces) . . . . . . 

Chart of Triangulation Sheet No. 17 (Sind 
Survey) . . . . . I 

Chart of Triangulation Slpets Nos. 15, 16, 
3% 33e34, 47s 48. 66.678 68, 87, 88, 99, 
108 and log (S~nd Survey) . . . 

Triangulation Chart of Dehra DSn Survey I 
Chart of Triangulation Sheet No. 332 

(Punjab Survey) . . . 
Level Charts Nos. 67 and 74 . . . I 
Level Chart No. SS . . . . I  

In. Ft. 

1=80 

In. M. 

1=96 

Touched up for Phatography. 
Final press order given. 

Corrected and brought up to 
date for Annual Report. 

Ditto ditto. 

Ditto ditto. 

i = 4  In hand. 

1 = 4  Inhand. I 
For reduction to half scale. Corn- 

pleted headings and footnotes. 
Final press order given. 

I =  I For reduction to half scale. In 
hand. 

For reduction to half scale. Correct- 
ed. Headings and footnotes com- 
pleted. Final p m s  order given. 

I = I  

r =& 

1=2 Conlpleted. Final press order 
glven. 

- ----- 

For reduction to half sfale Cor. 
rections in hand. 

In hand. 

I = I 

]=a 

For reduction to half scale. In 
hand. 

Compilation in hand. 



Sta tement  showing the 

Title of Map. 

Tidal  Maps  of Tuticorin, Galle, Amherst, 
Minicoy, Rangoon. Pdmban Pass, 
Dublat. Hansthal  Point  a n d  Diamond 
Harbour . . . . . .  

Tida l  M a p s  of Bhdvnngar, Bombay and 
M o u l m e i n .  . . . . .  

O t h e r m a p s  . . . . . .  

Mapa coloured . . . . .  
- 

work perjormed durin,p 1897-98-concld. 
-- 

~ 

of sheets. 

3,383 Various 

- 

g 

3 

14 

Completed. Final press order 
glven. 

I i n  hand. 

Various 

Various 

Various Touched u for photo raphy and 
cornpletel  a s  re a r f s  headings 
and footnotes. Anal  press order 
given. 

S tandard  original maps . . . . . . . . . .  130 
Charts . . . . . . . . . . . . .  16 
Miscelianeous maps . . . . . . . . . .  21 . . . .  Photographic proofs of S tandard  sheets a n d  other maps ago -- 

v rorAL . 457 
- - 

N.B.-In addition to the above other miscellaneous dutiee havo been performed, such as correcting and cornpletinp 
the Standard sheets and Triangulation Charts ol the Central Provinces, Punjab, and Sind Suuveya in respect ol head- 
ings, loot-notes, symbols, etc., lor p r s s ;  taking out and checkio areas of villagas w~th their cultivation in the Punjab 
Survey sheets and incorporating the lndus Riverain Survey on the End Survey sheets. Preparing descri tive d~agrarns 
ol the Fentaprapn and Planimeter with specimens of hill shading and printing for the Survey Training ~choorand dialrams, 
eketches and charts for the Solar Eclipse Report; exan~bination of and custody of records, making all the despatches 
of maps, etc., etc., etc. 

Sta tement  o f  work done f o r  other depar tments  d u r i n g  1897-98. 
--- ---- 

TITLE OF MAP. 

Standard Naps .  

Forest Surveys . . .  
Ditto . . . . .  

Index Maps. 

. . . . .  Forest Surveys 

Miscellaneons. 

. . . . .  Forent Surveys 

-- - 

pp 

Number 
of sheets. 

88 

I 

7 

17 

In. M. 

= 

I = S  

Various. 

Various. 

- 

REMARKS. 

Completed headings, foot-notes and 
references. Final press order given 
for Forest Department. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

. _-  



' '899. 
Flle No. 89 of 

1899. 
GO' ! > .lL: INDIA. Serial No. a.  

DEPARTMENT OF I- .,I;: AND AGRICULTURE. 
- -- 

L A N D  S U R V E Y S .  

R E S O L U T I O N .  

No. 3-894. 

Dated Simla, the 8th yuly 1899; 

SUBJECT. 

General Report on the Operatiolls of the Survey of India Department d u r ~ u g  1897-98. 

G. C. I'm¶, Slmlr-No. 3 s  R. & A. D - 1 1 . 7 - g s a .  





(Extract from the Proceedings o j  fhe Government of India, Deportment of Revenue and 
Agrrculfure, No. 3-89-2, dated 8th July  1899). 

READ- 
The General Report on the Operations of the Survey of India Departrncnt during the 

year I 897-98. 

R E S O L U T I O N .  

T h e  field operations of the Survey of India Department during the year 
ending 30th September 1898 mere carried on by two double and seventeen 
ordinary parties. 

T h e  various classes of work on which these parties were engaged were a s  
follows :- 

Thus  6 single and 2 double parties were employed on traverse, cadastral 
and forest surveys, a s  compared with ten whole parties and two detachments s o  
employed in 1896-97. 

2. T h e  total area surveyed on all scales during the year, excluding re- 
connaissance surveys, was 26,223 miles against 26,269 in the previous year. 

Number of detachments 
employed. 

I 

... 

... 

... 

... 

... 
---- 

I 

... I .  Trigonornetrical ... ... 

... a.  Topographical ... ... 
... 3. Forest (excluding the Forest Survey Branch) 

... 4. Cadastral ... ... ... 
5. Traverse ... ... ... ... 

... 6. Scientific ... ... 

3. T h e  party employed on trigonometrical operations undertook the work 
of continuing the Makran Longitudinal series westwards. I t  was however at- 
tacked, r 7 lives were lost, much personal and public property was plundered, and 

was brought t o  an abrupt conclusion. 

Number of parties 
employed. 

I 

7 

3 ( I  double) 

3 

z ( I  double) 

3 

4 ,  Topographical operations were carried on in the Shan States  of Upper 
Burma, Sindh, Lushai Hills and the  Himalayas. TO meet the requirements 
of the Irrigation Department a survey of certain lands in I<alat was undertaken 
paripassrc with the  work in Sindh, the area topographically surveyed amounting 
t o  1,477 square miles. The topographical survey of the Lushai Hills was 

TOTAL ... 1 1 9  ( 2  double) 
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begun during the  season and in addition to  t h e  triangulation of 1,300 square 
miles, a secondary series of triangles was started from one of t h e  sides of the 
eastern frontier series. T h e  topography of Milndi, Suket  and the Simla Hill 
S ta tes  was also continued. T h e  total area topographically surveyed during 
t h e  year amounted to 15,1og square miles against 14,460 square miles in the  
year 1896.97. 

5. Forest surveys were conducted by the Imperial parties in Madras, 
Bombay, Burma and the Himalayas. In the Madras Presidency two full parties 
were employed, but,  owing to unforeseen difficulties, the expected increase in the  
area of detail survey completed was not realised. In the Bombay Presidency 
a n  area of 677 square miles ivas surveyed on three different scales;  while the 
outturn in Lower Burma consisted of 406 square miles on the 4-inch scale in the 
Pegu and Shacgyin Divisions and I 1 8  square miles on the 2-inch scale on 
the Yenwe river. T h e  Himalaya party completed 146 square miles in Sirmur, 
Kulu and Icangra. 

T h e  Forest Survey Branch continued its operations in Oudh, Punjab, Burma 
and the  Central Provinces. T h e  outturn of work of the Imperial parties and 
the  Forest Survey Branch for the  past two years is given below :- 

1896-97. 1897-99. 
Sqr. miles. Sqr. miles. 

( I )  Imperial parties . . . ... -.- 3,260 2,397 
(2) Forest Survey Branch ... . . . 1,563 '1737 

The  decrease in area surveyed by the Imperial parties was due to the con- 
version of No. 14 party, hitherto employed on forest surveys, into a topographical 
party. 

T h e  cost rate of the  4-inch work in Bombay has been reduced, but that of 
the 8-inch survey was higher than in the previous year, owing t o  the difficult 
nature of the country in Nasik and Icolaba and to casualties amongst the trained 
men and experienced surveyors from plague. T h e  cost rate of the detailed 
survey a s  far a s  executed by the Survey of India Department in Burma continued 
t o  be high owing to the entertainment of a large number of new men, inexperienced 
in forest surveys. T h e  early commencement of the monsoon and excessive 
sickness also affected the cost rate .  

6. Cadastral operations (Imperial) were carried on by one party in Bengal, 
two parties in Burma and by local agency in the North-\Vestern P r o v i ~ c e s  and 
Oudh under the  Superintcndent of Land Records Survey. T h e  programme of 
survcys in Bengal consisted of operations in the Saran, Darbhanga and Noakhali 
districts and the re-demarcation of the boundary between Nepal and the districts 
of  Purnea and Bhagalpur. In thc'North-Western Provinces and Oudh record 
writing in Meerut and Lalitpur was complzted, whilst in Shajehanpur and 
Bahraich the surveys and writing of records were both finished. Survey and 
record operations were begun in Bijnor, Barcilly, I<heri and Gonda. In Burma 
the survey of  the Minbu District and the traversing of the Toungoo District 
were completed, whilst the survey of the Lower Chindwin was begun. A special 
survey of the Rangoon Sadar  Hazar was also undertaken a t  the request o f  the 



Cantonment authorities. T h e  total area c a d a s t r a l l ~  surveyed in the  three prov- 
inces was 6,976 square miles against 7, rgo square miles in the previous year. 

7. One double party was engaged on traverse operations in the  North- 
Western Provinces and Oudh and one single party in Assam. T h e  total area 

traversed was 5,  I 28 square miles compared with 6, 135  square miles in the  
preceding year. 

8. T h e  system of determining latitudes by observing a t  groups of stations 
close together instead of a t  a single station was given a trial during the year, 
and although the experiment mas not entirely successful, interesting results were 
obtained. 

9. Tidal observations with the self-registering tide-gauges were made a t  
13 stations in India, Burma, the Persian Gulf, the Andaman Islands and  the Red  
Sea. Personal tidal observations to graduated staves were also taken a t  six 
stations to compare the actual times and heights of high and low water with those 
predicted in the Tide  Tables. 

A detachment of the Tidal and Levelling party undertook the revision of 
the principal triangulations in the  Khasi and Garo Hills with a view t o  ascertain 
what displacement vertically or horizontally had taken place during the earth- 
quake of June 1897. T h e  result shows that  the stations observed lay within t h e  
area affected by the earthquake, and that all of them have suffered more or less  
within a range of a few feet, t h e  general apparent effect being that  the  area 
has been both widened and raised. 

Considerable assistance was also afforded t o  the English Astronomers in 
- 

the observation of the total eclipse of the sun which occurred on January aznd,  
1898. 

lo. In Upper Burma a n  area of I ,752 square miles of new country was 
geographically surveyed. T h e  aggregate area geographically surveyed on the 
Eastern and Western Frontiers amounted to 9,976 square miles. 

I I .  T h e  mork done in the various head-quarters offices was satisfactory. 
T h e  Drawing Section continued to make progress in the completion of the  maps of 
the North-Eastern and South-Eastern Frontiers. T h e  third edition of the map of 
India on the iz-mile scale was completed, whilst a new canal map and a railway 
map on the same scale was published and a railway map showing railway 
and steamer stations was put in hand. T h e  revision of district maps mas 
continued, seventy-seven of the Atlas sheets were completed and brought up to 
date, and a large number of maps were esecuted in connection with the famine in 
Bengal and the Central Provinces as  well a s  for the Military and other Depart- 
ments. T h e  total number of cadastral sheets published was 4,721. 

11. In the Engraving Office considerable progress was made in the prepara- 

tion of the quarter sheets of  the Atlas of India, 16 maps for administration 
reports were published, and 9 1  District maps and various other maps, charts 
and plans mere in hand in different stages o f  pmgrcss. T h e  provincial rnap 
on the 16-mile scale o f  Gujarat was issued, whilst those of Bengal, Bornbay, 
Madras, Rajputnna, Punjab, and Icashmir had new material added to them. 

T h e  outturn of mork in the Printing Section of this office was more than i n  the 
preceding year. 

13. The total valuc of the work done by the Photographic and Litho- 
graphic offices was Rs.  1,91,917 against Rs. a,13,518 in the previous year, the  



amount of work received for reproduction being somewhat less than usual. T h e  
principal item of extra-departmental work done was the illustration with 29 maps 
and diagrams of the  plague reports issued by the  Home Department. In the 
Heliogravure Section, in addition t o  regular work, some useful experiments 
were made in trichromatic photography and in electro-deposition for t h e  correc- 
tion of hand-engraved copper plates. 

14. The total number of maps issued from the  Map, Record and Issue 
Office was 156,593 and their value Rs .  1,17,942, a decrease of 50,807 in 
number and Rs. 39,985 in value on the figures of the previous year. 

15. There mas a n  increase of 8 ,373 in the  number and Rs. 2,41 I in the 
value of the instruments issued by the Mathematical Instrument Office. There 
was also a n  increase in the value, though a decrease in the number, of the instru- 
ments received and made serviceable by that  office. Since the increased establish- 
ment for the  repair of instruments was sanctioned, 416 levels and 107 theodolites 
have been converted and issued, and all indents for such instruments have been 
discontinued. T h e  value of instruments indented for during 1898-99 mas £4,823, 
a slight increase over the figure of the  year immediately preceding, but consider- 
ably less than the figures of former years. 

16. T h e  Government of India have noticed with satisfaction that the 
Training School a t  Dehra has justified its institution. Seventeen pupils were 
under instruction, during the  year, all of whom passed the examination a t  the end 
of the course. Six newly appointed Provincial Officers also went through a 
course of training and were all pronounced thoroughly fit for field work a t  its 
completion. 

17. T h e  Survey of India Department lost during the year the services of two 
distinguished officers by t h e  retirement of Colonel J. E. Sandeman, I.S.C., 
Deputy Surveyor General in charge Revenue Branch, and Colonel Sir T. H. 
Holdich, K.C.I.E., C.B., R.E. ,  and by the death of Major-General R. G .  
\?roodthorpel C.B., R .E . ,  the Government of India were deprived of another most 
valuable and distinguished officer. T h e  Department remained throughout the  
year under the  administration of Major-General C .  Strahan, R.E., and the 
Government of Indiadesire t o  acknowledge the energy and success with which 
he has maintained the efficiency of  the Department, and the value of the work 
carried out in the various branches. 

O R  DER.-Ordered that  the above 
hladras. Resolution be forwarded to the Surveyor 
Bon~bay. 
Bengal. General of India, the Inspector General of 
North.Western Provinces and OudIl. 
Punjab. Forests, the Local Governments and Ad- 
Burma. 
C e n ~ r a l  Provinces. ministrations noted on the margin, and to 
Asaam. 
Coorg. the Foreign, Military and Public Works 
Berar. Departments. 

Ordered also that thc Resolution be published in the Supplement to  the 
Gazette qf I?td+,, _ __ - - -  

I .  - 4 -  

7 

1 1  [True  Extract.] 

M. FINUCANE, 

O f g .  Secretary lo the Government of India.. 
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