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GENERAL REPORT 

ON THE 

@perations of the s u z b e ~  o f  Ilrbia 
DURING THE SURVEY YEAR 

P A R T  I, 

INTRODUCTORY. 

THE .general direction of the Survey of India Department during the year 
1883-84 continued to be carried on by Colonel G. C. DePr&e, B.s.c., who, upon 
the retirement of Lieutenant-General J. T. Walker, c.B., R.E., LI,.D., F.R.s., 
&c., on the 12th January 1884, received the permanent appointment of Sur- 
veyor-General of India. The superintendence of the Topographical Branch, 
consisting of eight field parties, was also held by Colonel DePrGe throughout 
the year. 

2. On the same date, Mr. J. B. N. Hennessey, nr.A., F.R.s., &c., then 
officiating as Deputy Surveyor-General in charge of the Trigonolnetrical Branch, 
was confirmed in that office. On the 5th March 1854, Colonel J. Sconce, 
B.s.c., proceeded on furlough, and, creating a vacancy amongst the three 
administrative officers, Lieutenant-Colonel H. R. Thuillier, R.E., Deputy 
Superintendent, 1st grade, was appointed to officiate as Deputy Surveyor- 
General in charge of the Revenue Branc11,until the retirement of Mr. Hennessey 
on 1st October 1884, when lie succeeded to the permanent office. T o  fill the 
vacancy caused thereb Colonel C. T. Haig, R.E., Deputy Superintendent, 
1st grade, was appointeJ\o offiriate as Deputy Surveyor-General in charge of 
the llrigonometrical 13ranch. 

3. The Surveyor-General accompanied the Government of India during 
its location in Calcutta and Simla, except when he mas engaged on inspection 
tours. The Deputy Surveyor-General in charge of the Revenue Hranch 
continued in Calcutta, except when summoned to attend a conference a t  Simla, 
and subsequent1 a t  Kaini Tal, when on inspection duty. The Deputy 
surveyor-~encrafin charge of the Trigonometrical Branch spent seven months 
at the hill station of Mussooree, and five months at his head-quarters a t  Dehra, 
an arrangement carrying with i t  a certain inconvenience, as the important 
offices a t  the latter station require the constant presence of a directing officer. 

4. The lar e Tcchnical, Correspondence, and Accounts offices situated in 
Calcutta were a f ministered under the direction of the Surveyor-General by 
Mnjor C .  Strahan, R.E., Assistant Surveyor-Gencral in charge of the Drawing 
and Engraving offices ; by Major J. Waterhouse, B.s.c., in charge of the Photo- 
zinco~raphic and Lithographic with Type-printing officcs; and by Major 
11. W. Rogers, R.E., in cllarge of the Surveyor-General's Correspondence and 
Accounts offices, and of the Mathematical lnstiument office. Captain St. 
G.  C. Gore, R.E. ,  performed the duties of Personal Assistant to the Surveyor- 
General until hc joillcd the Afghan Boundary Comrllissicn ; and Lieutenant- 
Colonel W. H. 1Vilki11s assisted in the ofice of the Revenue Survey, and superin- 
tended tlic Map Record and Issuc office, and the preparation of an official 
catalogue of published maps. 

5 .  During t.11e past year the connection of five officers with the department 
has closed. On the 12th January 1884, Lieutenant-General J. T. Walker, c.B., 
R.E., LL.D., F.R.s., &c., retired from the army after a service of 41 years, during 
31 of wliich he had directed his energies towards the advance~ncnt of the 
knowledge of geography inside and beyond India, and to the coutinuatiorl and 
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2 PART I. 

completion of that great work, the Great Trigonometrical Survey of India, the 
last field operations of which closed in 1881. On the retirement of General 
Sir A. Waugli, R.E., in 1861, General Walker succeeded to the adminis- 
trative post of Superintendent of the Great Trigonometrical Survey. In  
1878 he assumed the additional functions of Surveyor-General of India 
on the retirement of General Sir H. E. L. Thuillier, c.s.I., as well as 
administered the Topographical Branch until shortly before proceeding on 
furlough a t  the beginning of 1883. The Government of India have 
recorded the sense they entertain of the long and distinguished services 
of General Walker, especially in connection with the Great Trigonoruetri- . No, 169J, 9tl, Mny 1884 cal Survey, by a Government of India notifica- 

t Despntch NO. 127, dated 2nd tion.* The Secretary of State has also expressedt 
October 1884. his appreciation of the able way in which, as 
Surveyor-General, he directed the department. 

Jfr. J. B. N. Hennessey, M.A. ,  F.R.s., entered the Surve Department in 
1844, and mas promoted to the senior branch in 1854, since w g ich time he has 
been connected with the offices at Dehra, and especially with the Computing office, 
which he superintended for many yeara, until eventually in 1883 he succeeded 
to the administration of the Trigonometrical Branch as L)eputy Surveyor- 
General. On the 1st October 1881 he retired from the service, and has 
been awarded a special superannuation pension in recognition of his big11 
scientific acquirements and long and faithful services. 

Major R. V. Riddell, R.E., Assistant Surveyor-General, who had been for 
several years attached to the head-quarter's offices a t  Calcutta, left the depart- 
ment this year on being appointed Master of the Calcutta Mint. 

Mr. J. 0. N. James, for many years an Assistant Surveyor-General in 
charge of the Drawing and Map Issue offices at the Presidency, retired on being 
superannuated on 7th August 1884, thus ending a career of much usefulness. 

I n  the junior branch five surveyors and assistant surveyors ceased to belong 
to the department, either by death, retirement, or other cause. 

6. It will be an object in this report to place together particulars of a like 
nature, so that the results obtained by field parties, though belonging to the 
three branches and administered by the three Deputy Surveyors-General 
separately, may be comparable with one another, thus emphasizing the policy 
of a complete amalgamation of the three branches of Trigonon~etrical, 'ropo- 
g-raphical, and Revenue Surveys. A tabular statement of outturn of work 
appertaining to all field parties, and one of cost rates will therefore be found in 
their appropriate places. This report also will be more conveniently indexed 
than heretofore ; otherwise i t  will follow the arrangement adopted in the 
General Report of the Operations of the Survey of India for 1882-83 and 
preceding seasons. 

7. The operations carried on during the year, or from 1st October 1883 
to 30th September 1884, by the several field parties, numbering 26 of full size 
and 3 detachments, are shown in the following tabular statement:- 

Slotenre~at of  Sztrce!/ Operntions nnd Parties. 
- 

~ 0 . e  and locab of ) p~~~~ i n  
operation. Report. 

Triangulation. 

Coast, Orissn and Osnjnm. 

Topography. 

Aligarh and Eta11 districts. 

Andaman ... ... 

Asaam and North-Eaet 
Frontier. 

Ualuchietan ... ... 

11 

1 2  

13 

14 

15 

2"=1 milefor reprodoc. 
tion 81nd reduction to  
1 -inch ncnle. 

8"=l mile for rcproduc. 
tinn nncl reduction to 
1-inch ncalc and 4"= 1 
mile for reproduction. 

l "=g  miles nnd 1"=2 
miles ror reproduction, 

lN=8milee ,  l"=4milre,  
and 1" =2  miles Ibr re- 
production. 

Mr. A .  D'Souza ... 

Mr. J.  0. N .  James nnd 
Ynjor E. H. Steel, #.a. 

Captnin J. R.  Hobday. 8.0. 

Lie11t.-Cnlonel R. Q. Wood- 
thorpe, R.E. 

Lieutenant the Hon'ble 
bl. 0 .  Tnlbot, B.E. 

I 

Secondary Trinnguln- 
tion. 

NO. 8 Rev. Brnnch ... 

No. 4 Topo. Elranch 

No. 6 Topo. Brnncb 

No. 3 Topo. Brnnch 



Nature and b c a l e  of 
operntione. 

Papes in 
this 

Report. 
Name of executive oficer. Designation of I party. 

Cutch Survey . .. 

Quzerat Survey ... 
No. 2 Topo. Branch 

No. 5 Topo. Branch 

Malura ... . . . 
Mirzapur district ... 

2"=1 mile for reduction 
t o  1-inch scale and 1'' 
= 1 mile for reproduc- 
tion. 

4"=1 mile and 2'= 1 
mile for reproduction 
nnd reduction to 1' scale. 
lN=l mile for reproduc- 

tion. 
2" = 1 mile for reproduo- 

tion and reduction t o  

1 7  

1 8  

l9 1 ,, J. R. Wilmer, 8.0. ... 

Colonel C. T. H a i ~ ,  B.E.. 
and Lieut.-Colonel W. F. 
Badgley, 8.c. 

Major T. T. Carter, a.E. ... 

1-inch scale. 
Mgsore ... Lieut.-Colonel H. R. Tliuil- No. 8 Topo. Branch lN= 1 mile forreproduc- 

lirr, u.E., end Maior J. R. tion. 

Rnjputana ... ... 
South Decran ,.- 

McCullagh, B.E. " I Mnjor R. Ueavao, 8.0. ... No. 1 Topo. Branch 1" =1 mile,'ZN and 12"= 
1 mile lor reproduction. 

2"=1 mile for reduction 
t o  1-inch scale. 

22 / M ~ j o r  D. C Andrew. a.c. ... I No. 11 Rev. Branch 

Mouzawar, "' and 
Gorest Surceyr. 

Burma Forests .., 

Hissar district ... 
Mr. H. Hars t  ... ... No. 7 Topo. Branch #'=l mile and 2' for 

Lieut..Colonel D. MoDonald, 
B.c., and Lieut.-Colouel 
F. Coddingtoo; 8.0. 

No. 1 Rev. Branch 
reproduction. 

12' and 6' =1 mile for  
reproduction, and 2"= 
1 mile for reproduction 
and reduction to  1-inch 

Thnua district 

''* I Major J. Hill, u.E., and scale. 
Mr. A. M. Lawson. No. 10 Rev. Branch 4"= 1 mila for reprodoc- 

tion knd reduction t o  
I .inch scale, and 2' =1 
mile for reduction t o  
1-inch scale. 

16"=1 mile skeleton 
traverse survey. 

16" = 1 mile for repro- 
duction and 2"=1 mile 
for reproduction and 
reduction t o  1-inch 

Cadastral Surveys. 

Ajrnerc-Nerwara district ... Mr. A. J. Gibson .,. 
Major H. S. Hutchineon, 8.0, 

Ajmere detachment- 
(No. 1 Rev. Bmnch). 
No. 8 Rev. Branch trassein and Hcnzada 

districte. 

No. 4 Rev. Brsnch ... acnle. 
16"=1 mile for repro- 

duction and 2"=1 mile 
for reduction t o  4-inch 

Beiiaree and Iiasti districts 

Chhattiegnrh Division ... 

Dehra Dbn district ... 

Gorakhpor dietrict .. 

Mr. P ,  A. Q. Cowley ,.. 

,, W. A. Wilson ... 

Mnjor J. E. Sandeman, 8 0 .  

Chhnttisgarh detach- 
ment- 

(No. 3 Rev. Branch.) 
Dehrn D b u  d e t ~ c h -  

lnrnt  - 
(No. 3 Rcv. Branch.) 
No. 6 Rev. Branch ... 

scale. 
16"=1 mile, test  survey, 

and 16"= 1 mile blocks 
for settlement survey. 

16" =l mile for repro. 
duction. 

16" = 1 mile for repro- 
duction aud 2"=1 mile 
for reduction to 1-inch 

Mr. E. C. B ~ ~ r r e t t  ... 
- ~ 

scnle. 
No. 6 Rev. Brauch ... 16"= 1 mile for repro- 

duction a i d  reduction 
to  2 " = 1  mile 1-inch 

Kamrup district .. . 

Mnjor J. R. McCullagh, U.E., 
aud Mr. E. J. Jackson. 

scale. 
No. 2 Rev. Branch ... 1 6 " = l  milo for repro- 

duction and 2 " = l  mile 
for reproduction and  

Pegu and Chwegjin districts 

scale. 
Mr. H. B. Talbot ... So. 7 Re!,. Brn~lch 16"=l mile for repro- 

duction to s c ~ l e  and 
Prome and Akynb districts 

I I 2 " = l  mile for repro- 
duction and reduction 
to  1-iuch ncnle. 

Oeo.qrophical and Mis- 
celloneous. 

Aka aud Lmpbla ... ... Lient..Coloncl R. 0. Wood- ... ,.. 
thorpe, n.@ 

Nntivc Surveyor ... Detachment ,. . Dardietnn, Chilas, and 
Kmlimir. 

Knforistnu,* Dir ~ h i t r n T . . ,  
bikkim, Dnrjecling and 

Nepal b o u ~ ~ d a ~ y .  
Sooth- West Baluchistan ... 

Mr. W. W. McNnir 
Lieut.-Colonel El. C. B:' 

Tonner, 8.C. 
Licut,ennnt the  Hon'ble 

Explorntion ... 
1)arjeeliug 6urvey ... 
Detachment . . . 

Contldential. 
8 ' = 1  mile, lV=l mile 

n ~ i d  I* = 2  iuiles for 
reurotluction. 

M. Q Tnlbot, n . ~ .  
M ~ i o r  T. H. Holdich, U.B. 
Lawu, U.G. ... Detnchluent ... 

Esplorution .., Takht-i-Sulimnn ... 
Tibct ... .. . 

Tidal  and Levelling 
Opernlions. 

I I Majors A W. Dnird, B.B , 
nnd J. Ilill. ri.n.. rind 
Mr. H. E;. T. Ueelun. 

Tidal operntions 
S i r  i g  .. . 11 

Geodetic. 

E:lectro-Telegmpliic deter. 
~ i i i ~ ~ a t i o n s  of l o l ~ ~ i t n d e .  

Majors O .  Strnbnn, u.B.. and Non. 1 nnd 2 Astro 
W. .I. Flenviaid~, n.e. ncm~irul Pnrties. 
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TRIANGULATION. 

8. The preceding General Report of the Survey of Indict pointed out tlie 
several operations under contemplation a t  the end of 1882-83. They consisted 
of a secondary series along the coast of Orissa dependent on the great trian- 
gulation, with the object of fixing the position of the False Point Light-house and 
a system of fixed beacons for the use of the Marine Survey, and in aid of ocean 
naviga.tion. This work has been successfully carried on during the'season, and 
will be continued for some seasons longer until outlying foreshores on the eastern 
coast of India have been accurately marked. A second but very important 
uecondary series for connecting India with the settlements of the Sbraits of 
Malacca has remained in abeyance, and i t  cannot a t  present be undertaken 
owing to the numerous calls elsewhere upon the officers and men of the Survey 
of India for other more urgent work. 'l'he project bas, however, by no means 
been lost sight of. 

SPECIAL OPERATIONS. 

9. The two Astronomical Parties continued to work in concert in deter- 
mining the differences of longitude between stations a few hundred miles apart. 
The series of arcs dealt with were those on t,he east of Calcutta ; and the longi- 
tude of Moulmein has now been accurately determined with reference to Green- 
wich. 

10. During the year the latest and probably final value of the longitude of 
the Madras Observatory, from which the time for all the trunk railways is regu- 
lated, was circulated to oficials and to the world. A suitable note giving this 
value, viz. dO" 14' 51", und stating what correction is necessar to the meri- 
dians as shown on the published maps, will in future be attache i to every atlas 
sheet or chart. The  Tidal arid Levelling Party has continued its operations. 
Automatic records are in constant progress a t  19 observatories on the 
coasts of the Indian seas between Aden and Burma. Two new observatories 
have been erected in Ceylon, and are now maintained a t  the expense of the 
Government of India. The predictions of tides a t  many of the principal 
ports are now printed in convenient form, and are issued to the public for each 
year a few months in advance. 

TOPOGRAPHY. 

11 .  The regular topographical operations have been continued so as to 
further fill in the blank areas of unsurveyed country on the face of India. 
The country delineated consisted of portions of the Andaman Islands, Assam, 
Baluchistan, the forests of British Burma, Central India, Cutch, Guzerat, 
BInlwa, RIirzapur, Mysore, Nepal Fror~tier, North-West Provinces, South 
Deccnn, and the Punjab. The Mirzapur Party, in addition to detail delinea- 
tion of natural features, carried on a system of traverses so as to regulate 
surveys made by the Settlement Agency. The Kohat Party ceased to exist, 
and became merged in the Baluchistan Survey. The members of the combined 
party were then formed into ~eparate  detachments, one of which executed 
a special survey under a large military escort from the summit of, and round 
about, the 'l'akht-i-Suliman range ; a second, accompanying the friendly 
nlission of Sir R. Sandeman into the south-western tracts of Baluchistan, 
carried on a double series of triangulation from previously fixed points in Peshin 
to P a n j p r ,  the capital town of that desert region, the position of which had 
been approximately determined by travellers starting from the uea coast. 
At the uame time the two officers engaged made a detailed survey of the country 
embraced in that triangulation. Next, a native surveyor pushed across the 
frontier from the side of India, and continued the survey of that line, extend- 
ing in a belt as far as the sumrnits of tlie main mountain range running 
parallel to the border. In the meanwhile the other members of the arty 
continued to odd to the general topography of Baluchistan within the Emits 
of British control. 

12. The Assam Party had actually taken the field, and was marchin with 
the object of aurveping that unknown tract on the extreme east of i s sam 
extending from Sadiya to the Burlneve frontier, within the space of which, 
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i t  is believed, will be found the now forgotten road whereby the armies of 
the last-named power entered and retreated from Assam during their occupa- 
tion of the country in the early part of this century. But i t  was suddenly 
diverted by the necessity which arose of sending a military force to chastise 
the hill tribe of the Akkas, and the party therefore advancing with the field 
force, and aiding it with their organized transport of carriers, mapped the 
entirely unknown country falling under their vision and limited by the distance 
traversed by the field force. This expedition being over, the surveyors em- 
ployed tliemselves in adding to our knowledge of the mountain region 
bordering on Assam inhabited by the Daphlas and tribes on the east and west 
of the Akka country. Thus the North-Eastern or Assam frontier is becoming 
gadually less of a terra incognita. 

13. The Andaman Party has connected the adjacent islands by a trian- 
gulation, and has mapped a good portion of grouud on a large scale about the 
setblement, and the uncleared portions have been delineated on the usual 
scale so as to form a geographical map, to be supplemented eventually by 
a marine survey. Barren island and Narcondum, volcanic peaks riving from 
the sea near the Andnman group, have been delineated. 

14. The Darjeeling Party has completed the survey of the Daling hills 
on the east of the Northern Bengal State Kailwa , as well as the survey of 
the boundary of Nepal between the Kossee and 6 andak rivers. 

RIOUZAWAR., RIVERAIN, AND FOREST SURVEYS. 

15. I n  the Punjab the survey of district Hissar has been completed on 
the system described a t  page 4 of the General Report of last year. This system 
provided an elaborate basis of permanent marks a t  half-mile intervals for 
a subsequent Cadastral Survey of fields to be carried out by the Settlement 
Department. Onfinancial and other grounds, the Pun'ab Government has 
demanded the restriction of t l ~ e  scientific work to the 1 owest necessary limit 
in future, and i t  has been decided on the joint proposals of the Comnlissioner 
of Settlements, Punjab, and the Surveyor-General, to reduce the frame-work 
of traverses and to compile new Standard Sheets of the Punjab, by taking the 
topograpliy from the settlement maps surveyed by the village patwarzs, 
a novel experiment, the results of which will be watched with interest, and one 
which can only be practicable in an open and featureless country, such as the 
Punjab is. I n  the alluvial basins of the great rivers, however, a more complete 
survey has been determined on, in whicl~ the boundaries of the village lands 
are to be surveyed by professional surveyors, and a series of marks are to be 
fixed on the permanent liues of tlle boundaries on both banks beyond the 
influence of floods. 

16. The Rivernin Survey on the 4-inch scale, along the Ganges river, 
conterminous with the topograpllical operations in distlicts Aligarh and Etah, has 
been continued, embracing the village lands lying opposite thereto in district 
Budaun. A similar Rivcrain Survey on tlle Gogra rivcr, which was commenced 
during the previous season in connection wit11 the Cadastral Survey of district 
Ballia, has been carried on by the party working in the (iorakhpur district 
in the lowlying lands of tho Ballia and Aznmgarh district, as far as the 
cadastral operations have extended. 

17. '1'11e survey of the Thana district has been continued for forest pur- 
poses by the Ronkan Party on the scale of 4 incl~es to the mile. This under- 
taking will be completcd during the current year, when the party will be 
transferred to the Southern Mahratta country. 

18. The most intricate and difficult survey of the forests on the west of 
the Yoma range in British Burma has been advanced under the conditions 
explained in the previous report of this department. 

19. The areas of all these operntions are- 

Squnro miles 

Mouzamar ... ... ... ... ... 1,782 

... Riverain ... ,. . ... . . .  31 0 
Forest ... ... ... ... ... 875 



CADASTRAL SURVEYg. 

20. I n  the North-West Provinces the Cadastral Survey of the Benares 
district, including the domains of the Maharaja of Benares, has been completed, 
and the party engaged thereon has commenced operations in district Basti. 
The party that was employed in Biirzapur during the previous season has corn- 
menced the Cadastral Surve of district Gorakhpur. B 21. I n  the Benares an Basti surveys, the system followed is that known as 
the Benares system, which was described in the laat Annual Report, pages 26 and 
27, under which the Survey and Settlement establishments work together, each 
preparing its own copy of the khasra andjamabandi. The  results in Benares con- 
firm the anticipations of the advantages derivable by the joint inter-working of 
the Survey and Settlement staffs. The  same system was ordered to be adopted 
for the Gorakhpur survey, but many important changes in the procedure have 
been introduced there by Mr. La Touche, the Settlement Officer, and Major 
Sandeman, Deputy Superintendent of Survey, which remove the chief defects of 
the Benares system. The basis of the Gorakhpur system is that the Survey 
Department is responsible for all undisputed entries in the Record-of-Rights, and 
furnishes a complete list of all disputes. The classification of soils and the 
statistics for assessment purposes are also entrusted to it. Thus the Survey Depart- 
ment, in addition to the map, provides complete records ready for attestation and 
assessment. The  report on tire result of tho operation during the first season in 
Gorakhpur testifies to the success of the new system and to the expectation of 
securing economy, both in time and expenditure. Tlle cost rate of all the opera- 
tions undertaken by the Survey Department is 4: annas per acre, or only + anna more than the average rate of field survey alone used to be. The total 
cost of the two departments cannot be given until the work of the Settlement 
Department is finished, but the large amount of Settlement work from which 
that department has been relieved must very materially reduce the cost rates 
which prevailed in other districts worked under the old system. 

22. The hand-book of instructions that was drawn up by Major Barron for 
the guidance of survey parties engaged in the combined operations of survey 
and settlement proved to be a valuable guide ; but as i t  was written for the 
procedure current in Benares, many alterations are necessary to make it 
accord with the procedure in Gorakhpur. Major Sandernan is now engaged 
in revising this manual, and with the experience gained by the working of 
two years, a complete and accurate guide may be expected. 

23. A detachment from the Benares Party has been employed in making 
a Cadastral Survey, with records under tlie Benares system, of the cultivated 
areas in the Dehra Ddn district. I t  was found that the work required to be done 
there had been much under-cstirnated, and i t  could not be completed in 
consequence during the year under report. 

21. Another detachment from the Aligarh and Etah Party has been engaged 
in the Central Provinces on various experimental operations in the Raipur 
district, consisting of a Cadastral Survey of a certain number of vii lag~s as 
a test on the accuracy of the Settlement maps ; a skeleton boundary survey 
embracing blocks of fields of about 80 acres, and the instruction of patwaris in 
fiurveying with the object of utilizing this indigenous agency under the Settle- 
ment Department to fill in the interior detail of cultivatio~i and general 
topography on the skeleton maps furnished by the Survey Department. The 
value of the working power of this class of men remains to be proved. 

25. The skcleton traverse survey of district Ajinere-Rlerwara has been 
initiated a t  the request of tlle local authorities by a small party formed by 
detachments from I-Iis~ar and A l i ~ a r h  Partics, with the object of furnishing 
a basis similar to that provided lo I-Iiusar for a survey of the cultivation by 
pattuaris. 

26. In Assarn, a now Cadastral Survey, with records under the Benares 
system, has been conimcnced in the Icarnrup district by No. G Revenue Party, 
which was transferred there on the completion of thc Hooghly River Survcy. 

27. In  British Burma three cadastral parties have continued their opera- 
tions in the following districts :-Pep, Baascin, Henzada, Prome, and Akyab. 
All the caclastral work required in the districts of Pegu and I'rome has been corn- 
pleted. The Local Government on financial grounds has dispensed with tlie 
Pegu party from Novcmber 1851, and has reduced the llenzada party to 
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half strength, which it is estimated will complete the survey of that district 
by October 1885. The half party that has been dispensed with has been 
absorbed into other parties working in India. The full party has been retained 
in Burma for topographical operations which mill be carried on in extension of 
the cadastral work in the Shwegyin district. This change of plans hae necessi- 
tated the breaking up of the cadastral establishment belonging to this party ; 
the diminution of trained cadastral machinery is a matter for much regret, 
seeing that large demands are likely to be made on the department for cadas- 
tral surveys in Bengal. 

The areas surveyed cadastrally are- 

Squnre miles. Squnre milea. 

North-Western Provinces .. . 1,747 Central Provinoes . . . 31 
British Burma ... ... 1,749 1 Assrm ... ... 2% 

TRAINING OF OFFICERS OF THE CIVIL SERVICE 
AND OF MILITARY STUDENTS. 

28. A new system for training young officers of the Civil Service in the 
duties of cadastral field measurements has been conlmenced by attaching then1 to 
the regular field parties. Thus in the North-West Provinces seven Civilians have 
gone through a course of instruction in field surveying by the officers of the 
survey. The same idea of utilizing the field parties as training schools has 
been developed in another direction, by attaching native soldier students of 
the Roorkee College to the regular field parties of the Topographical Branch, 
to learn the method of delineating ground by plane-table survey. Four soldiers 
have received such thorough training, and have been returned to the military 
service, their places being taken by four others, who will receive a similar 
training. The cost of this work is met by the general survey grant, and the 
additional responsibilities thus imposed on the officers of the survey should be 
here acknowledged. 

GEOGRAPHICAL EXPLORATION AND RECONNAISSANCE. 

29. The publication in a complete form of the extraordinary adventures 
of the explorer A-K referred to in the last General Report has served to 
confirm the previous estimate of the scientific accuracy of his observations, 
the personal endurance and fortitude displayed by him under circumstances 
of the greatest difficulty and danger, and generally the great value of the 
!geographical matter, and of the addition to our knowledge of the countries 
of Tibet and Great BIongolia brought in by this explorer. The Government 
of India, on the recommendation of the Surveyor-General, have been pleased 
to confer on this explorer the title of Rai Bahadur as a personal distinction, and 
further have presented him with agbgheer of rent-free land, and have rewarded 
his faithful companion with a sum of money. 

30. The explorer and frontier native surveyor, known as " The Bozdar," 
has been similarly rewarded, the title of Khan Bahadur having been con- 
ferred upon him together with a grant of land. I t  may be here mentioned 
incidentally that much assistance was rendered during the Aka operation by 
Mr. W. Penny, a planter, whose local knowledge, willingly placed a t  the 
disposal of the Survey officers, .proved of great value : that assistance has 
been recognized by the presentation of a piece of plate. 

31. The guide, companion, and friend of Mr. W. W. RIcNair, named 
'' The Meah," has been rewarded also by a money grant. The publication of 
the report and map, the product of the remarkable expedition carried out by 
Mr. McNair in 1883, 1111s now been brought out. This enterprizing surveyor, 
after crossing the frontier of India, accompanied by " The Syud," traversed 
the mountain region of Dir and Chitral, visiting in his progress the country 
of the Kafirs, and ascending the mountains of the Hindu Kush, and thence, 
carrying his life in his Iland, passed through into Gilgllit and Kashmir. A brief 
account of thcse exploits was afforded in paragraph 203 of the General Report 
of the Survey of India for 1882-83. Since then public attention has been 
attracted to the great interest attaching to this expedition through tlie account 
delivered by the surveyor himself before the Royal Geographical Society of 
London, so that it is not necessary to recapitulate here the maiu facts of that 
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expedition. I t  may, however, be mentioned that the learned Society just 
named has awarded the " Murchison grant " to Mr. McNair. The Govern- 
n ~ e n t  of India have now, on presentation of the report, expressed their high 
estimation of his adventurous spirit and courage, and of the value of the 
information presented to them by this hardy and skilful surveyor, who, accoutred 
with his portable sketching table and instruments for mountain reconnaissance, 
and aided by his native assistant who measured a continuous route along the 
valley, has produced a map far surpassing in accuracy any other production of 
the same nature. 

32. The report and map of Dardistati has now been compiled and pub- 
lished. The inaccessibility of this tract, and its situation, as intermediate 
between other tracts under our influence, admitting of a survey of the 
valley of the Indus from distant and surrounding peaks being executed, has 
already been described in the report of last year a t  pages 6 and 40. 

33. I t  having been decided to despatch an expedition to demarcate the 
Afghan frontier, on the north-west, a detachment of the Survey of India was 
organized to accompany it. Eventually Major T. H. Holdich, R.E., Captain 
St. G. C. Gore, R.E., and Lieutenant the Hon'ble 31. G. l'albot, R.E., were 
selected, and three competent native surveyors were appointed to accompany 
them, named Ata Dlahomed, Hira Sing, and Imam Sharif, with a complete 
equipment of men and instruments. Owing to the fact that this detachment now 
operates under the orders of the Foreign Department, and to thc incessant labour 
the surveyors endure on their lengthy marches, and to constant occupation on 
their arduous duties, regular reports have not been received by the Surveyor- 
General, but this is the less to be regretted in that the public journals contain 
full accounts of their progress. The map of the early part of the journey only 
has been received up to this date. 

34. At the same time a military expedition into the Zhob valley was taken 
advantage of, and preparations were made to send a second detachment of 
surveyors to the front, so as to map the country covered by the troops. 
Lieutenant R. A. Wahab, R.E., an officer young in the service, but who 11ad 
already gained experience in similar work in Baluchistan, with the veteran 
trans-frontier surveyor Dlr. G. B. Scott, and an accomplished native surveyor, 
Munshi E. Sharif, comprised the working power under the orders of the 
military commander of the expedition. The report and maps obtained have 
been duly received, and a tract of about 6,000 square miles of hitherto unknown 
country in the south-east of Afghanistan has been added to our geographical 
information. Full reports and details of this expedition will be given in the 
report for 1884-85, to which i t  properly belongs. 

35. The general result of the topographical operations is an outturn of- 

4,094.0 Square miles surveyed on the ) inch scale. 
3,224.83 9 9  9 )  8 ,, 
7.436.7 9 9  9 9 1 ,, 

12,073.7 ~3 ) 9 2 ,, 
691.83 9 9  9 9 4 9, 
110.25 8 9  P 9 6 ,, and larger scales. 

INSPECTIONS BY THE SURVEYOR-GENERAL AND DEPUTY 
SURVEYORS-GENERAL. 

3 6. The Surveyor-General took advantage of a conference, held in October 
1883, with the Commissioner of Ajmere to examine the field offices of two 
topographical par tie^ employed in Rajputana. Again on the departure of 
Government hum Calcutta in March 1884, he proceeded on a tour of inspection 
to BIysore, so as to see that topographical party when in the field: h e  
took advantage of the opportunity, and visited the Madras Observatory in  
charge of Mr. N. R. Pogson, the Governinent Astronomer, as well as the 
head-quarters offices of the Madras Revenue Survey under Coloi~el 11. T. 
Rogers, R.E., Superintendent of Revenue Surveys. I t  may be noticed here 
that Lieutenant-C'olonrl Sargeaunt, Deputy Superintendent of Revenue Sur- 
veys, in charge central office, had during the previous months paid u wries of 
visits to the offices of the Survey of India in Calcutta. During the recess 
Colonel DePr6e proceeded again to RIussooree, and examined the offices of 
the several field parties, aiid the Trigonomctrical offices at Wussooree, and 
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afterwards the head-quarters offices of the Trigonometrical Branch and the 
Forest Survey offices a t  Dehra. 

37. The Deputy Surveyor-General in charge of the Revenue Branch 
inspected the offices of the field parties recessing a t  Naini Tal, and joined a 
conference held a t  Simla during the recess season, and the parties stationed 
a t  Poona were formally inspected during the year by the Deputy Surveyor- 
General in charge of the Trigonometrical Branch. 

38. The Assistant Surveyor-General in charge of the Photo-zincogra- 
phic and Lithographic offices visited and submitted a report upon the 
offices of the field parties a t  Naini Tal and Rfussooree, as well as the offices 
of the Trigonometrical Branch at Dehra, with a view to the more effective 
preparation of fair cop sheets for reproduction by those processes, and their 
publication for generar use. This oficer also took part in a committee 
convened to consider the unsatisfactory working condition of the large 
photo-heliograph received from England and lately set up in its new observa- 
tory at Dehra. 

THE TECHNICAL OFFICES. 

39. The great publishing and map-printing offices at Calcutta, and the 
minor offices of the same class at Dehra, have undertaken a large amount of 
work for the Foreign and other departments, being ever ready to meet the 
requirements of the service. Thus, besides the large issues of maps of every 
class, the ornamental award certificates of the late Calcutta Exhibition have been 
turned out to the number of three thousand by the Calcutta establishment, with 
the aid of the heliograme and collotype processes; and a fac sinzile of an 
ancient manuscript in the Gurlnukhi character of the Punjab has bee11 repro- 
duced by photo-zincography a t  the Dehra office, after the method adopted with 
the " Domesday Book " in England : besides many others. 

40. The Mathematical Instrument office, which is the repairing shop of 
delicate instruments, the repository and issuing office of surveying implenlentv 
for, speaking generally, the whole of India, having obtained a special grant of 
money has taken in hand on a much extended scale the repairs of the accu- 
mulated stock of slightly injured instruments with a view to their re-issue. 
The saving of expenditure on new instruments indented for from England 
will, it is expected, prove of importance. 

41. The copper-plate Engraving office has continued the engraving of 
the great series of sheets of the Atlas of India. The probable date of the 
completion of this work cannot be calculated. Native artists have been trained, 
and are now regularly engaged on the process. 

EXHIBITS AT THE CALCUTTA INTERNATIONAL EXHIBITION O F  1883-84. 

42. The resources of the three Branches of the Survey of India were drawn 
upon with a view to presenting to tho public specimens of the maps of the l'rigo- 
i~ometrical, Topographical, and Revenue Surveys as reproduced by the photo- 
zincographic process now in such extensive and increasing use. These were 
fiupplemented by other specimens, the products of the Engraving and the 
Lithographic offices, and included the delicate impressions obtained by the 
Beliogravure and Collotype processes. 

The maps comprised specimens of the cadastral or field-by-field sur- 
veys, of the city plans, forest surveys, and topographical delineations of 
countries within and beyond the boundary of India, of varying scales of the 
regular survey, down to that of the reconnaissance or route survey of the 
explorer. 

A series of thirteen large maps were specially prepared so as to exhibit 
the matcrial progress and state of Indin as rcgnrds geology, river basins, 
irrigation crops, rainfall, languages, religions, density of population, internal 
trade, missionary stations, telegraphs, railways, and roads. An alto-relievo 
model map of India showing the contour lines a t  regular intervals was also 
constructcd. 

43. A series of pictures of the sun's disc obtained hy the agency of the 
photo-heliograph of 8" diameter; and a set of diagrams, the resultant of the Tidal 
Operations which are in progress at the ports of the Iildian seas, extending from 
Aden to British Burma, were laid out: and at the same time the intermediate 

C 
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processes required for producing a complete map in chromo-lithography, 
photo-zincography, collotype, and heliogravure, were exhibited ; as well as 
syecilnens of fac simile reproductions of ancient records, vernacular handwrit- 
ings, and many miscellaneous objects. 

44. Instruments in use in the various operations during the last half 
centur were laid out for inspection, including one of the original 36-inch 
theodoftes by Messrs. Troughton and Simrns with which have been measured 
the angles of the principal triangulation of the Great Trigonometrical Survey ; 
the fine zenith sector, one of the latest and most refined efforts of Messrs. 
Troughton and Simms ; closing the series of angle-measurers with the small 
3-inch theodolite intended for the use of the native explorers of the trans- 
frontier. 

45. The volumes of the Account of the Operations of the Great Trigono- 
metrical Survey were also exhibited. 

46. The Executive Committee of the Exhibition have been pleased to 
award three gold medals to the department, including the Photographic and 
Lithographic Offices, as well as a silver medal for solar photographs to the 
Trigonometrical Branch, and i t  may be here remarked that the three 
thousand ornamental award certificates of that Exhibition were the work of the 
former office. 

GENERAL REMARKS. 

47. Thus the Survey of India in all its numerous ramifications has been 
entirely and effectively occupied. The  duties falling under its hands have 
been multifarious, and have reached the full limit of its powers, so that no spare 
officers whatever have remained to form a reserve against a sudden emergency : 
the continued reductions of establishment, only lately came to an end after 
years of absorptions of steps, and the consequent cessation of appointments, 
hare  reduced the department to a dangerous ebb of depletion, so that i t  has 
been felt sometimes that the work was in excess of the capacity of the work- 
men. The  question of filling the posts of superintending officers of the Photo- 
graphic and technical offices, and of previous training of such officers, is one 
that should receive attention. 

48. Some innovations have been introduced into the operations of the 
department during the ear. 

I n  all the technica 7 offices thirteen European and Eurasian youths have 
been entertained as apprentices,-thus following out the principle inaugurated 
in  the Ordnance Department of raising an indigenous staff of skilled workmen, 
a class hitherto obtained only from England. 

A new system of accounts has been introduced into the Mathematical 
Instrument office, by which great saving of time and labour is effected, 
combined with simplicity of application. 

An adaptation of the Heliogravure process, wherebg copper plates are 
bitten into by chemicals kept under control by photograp y, and are engraved 
or etched so as to give a delicate and accurate impression of a map or other 
object, such as the works of art displayed in the late Calcutta Exhibition, has 
made great progress, and is being extensively utilized. 

A printing machine, worked by hand, for the rapid production of maps, has 
been introduced into use in the Lithographic office with good results. 

I n  the trans-frontier field detachments a mule equipment has been 
emplojed for the carriage of instruments, so as to s are the men, who other- 

signalling duties. 
f wise would prove on an occasion incapacitated by atigue, and unfit for their 

For the general information of the department, the officers of which are 
scattered over and beyond the limits of the Empire of India, and are neced- 
sarily in a measure precluded from obtaining news of the doin s of their f brothel* officers and of the Department in all its branches, a month y brochure 
entitled " the Survey of India Department Notes " has been established, 
and issued to all departmental officers on duty in India, to retired officers, and 
those absent in England, besides to societies and all who desire to receive it. 
This publication, referring to the year 1884, furnishes a concise history of the 
department, and a record of all orders for promotions and other subjects for the 
period named. 



P A R T  I I ,  
T H E  OPERATIONS O F  T H E  SEVERAL SURVEY PARTIES 

APPERTAINING T O  T H E  T H R E E  BRANCHES O F  T H E  
SURVEY O F  INDIA. 

TRIANGULATION. 

COAST, ORISSA AND @ANJAM. 

(THE SECONDARY TRIANGULATION PARTY.) 

MR. A. D'Souz~, Surveyor, 1st !grade, since promoted into the Senior 
Personnel. 

Department, assumed charge of this party 
from Mr. J. McGill, Deputy Superintendent, 

Mr. A. D'Souzn, Surveyor, 1st grade. 
,, C. D, Potter, Assistant Surveyor, 1st grade. 4th grade, On the 6tb October 1883, On the 

latter taking furlough. 
2. The work laid down for the party was the looking up of the old 

stations of the East Coast Series, extending from Pooree to Balasore, executed in 
1858-59 by Major Saxton and Captain DePrBe, and building beacons on such 
of the stations as may be found on the coast, so as to give points of reference a t  
intervals of 5 to 15 miles on the coast for the use of the Marine Survey. 

Doubts having been entertained as to the existence of the old stations 
on the coast, the ground was first reconnoitred, and it was found that, although 
nearly all these seaward stations had been destroyed by the encroachments 
of the sea,, most of the inland flank stations were recovered. Those found on 
the coast were utilized, and beacons of the usual dimensions were built over 
them ; but where stations had been destroyed, a new series of triangles was 
executed, based on the sides of the old triangulation, and the positions of the 
beacons which were constructed were thereby determined. 

3. The beacons and buoys of False Point harbour and the Dhamra river 
were accurately fixed by triangulation, as well as all the prominent objects 
on the coast that could be used as landmarks for navigation along the coast. 

4. The stations of the old triangulation which were found, besides those 
which were used for beacons, were repaired, and ordinary rectangular covering 
~ i l l a r s  were built over them, these latter being also covered with mounds 
o f  earth as a further protection. The beacons were generally built of masonry, 
obelisk shape, 16 feet high ; but a few of thein were constructed of woodell 
spars from 12 to 15 feet in height, embedded in masonry pillars, and topped 
with crosses or diamonds painted of various colours. 

5.  The country through which the work was carried on is unhealthy and 
intricate, and presents serious obstacles to rapid progress. The greater portion 
of i t  is jungly swamp, intersected by numerous rivers and tidal creeks. Boats 
had to be used for the transport of the party, almost throughout the season ; 
11rovisions had to be brought from great distances; and building materials 
were only procurable from the principal towns, such as Cuttack, Pooree and 
Halasore, and had to be carried over distances, often exceeding a hundred 
rniles. 

6, The field season extended from 25th October 1883 to the middle of 
April 1884. 

During the ensuing season the triangulation will be extended southwards 
along the Madras coast, in continuation of completed work.* 

'Mr D'Souzn reports Euvournbly of tlic work pe~lormcd by Mr.  Potter. 
c 2 



PART 11. 

TOPOGRAPHY. 

ALIGARH AND ETAH DISTRICTS, NORTH-WEST PROVINCES. 

(No. 3 PARTY, REVENUE BRANCH.) 

7. This party, during the field season, has been under the charge of 
Personnel. Mr. J. 0. N. James and Major E. H. 

Steel. On Major Steel's return from 
hlr. J. 0. N. Jnmes, Officiating Deputy Suprrinten- furlough, he relieved Mr. James on 27th dent, 2nd grnde. in charge from lat  to 26th October 

1883 and from 27th Jnnunry to tit11 Angust 1884. October 1883, and held charge till 26th 
Mnjor E. H. Steel, Deputy Superiuteudcnt, 4th 

grade, in chnrge from 27th October 1883 to 26th January 1884, during Mr. James' absence 
J e n u a r ~  1884, and from 7th ~ u g u s t  1884. on leave. Mr. James re-assumed charge 

hfr. C. W. Wilson. Assistni~t Surveyor, 1st grade. 
,, C. W. F. Seyers, ditto, 1 s t  do. on the latter date, and the party con- 
,. F. R'. bloore. ditto, 3rd do. tinued under his superintendence until 

from 13th December 1883. 
,, T. W. B~bonnn, Jr., Assistant Surveyor, 3rd 6th August 1884, the date of his retire- 

ernde, from 15th Jnnunr~ 1884. ment horn the service, on attaining the 
37 Sub-surveyors, computers, &c. age of 55 yearu. Major Steel, who in 
the meantime had been superintending the operations of three small detached 
parties, again received charge of this party in addition to his other duties. 

8. The  field operations commenced on 10th October 1883, and wera 
continued until 15th April, when the party returned to its recess quarters in 
BIussoorie. 

9. 'l'he same system of survey was continued as in previous seasons, 
the principal work beingq~2-inch topographical survey in districts Aligarh and 
Etah. The  riparian tract on both sides of the Ganges, conterminous with the 
above operation, has been surveyed on the 4-inch scale. I n  the 2-inch area 
the village boundaries have been obtained by transfer from maps of the Settle- 
ment Department, a connection therewith having been provided by fixing the 
trijunct,ions of the boundaries by means of traverses which were run between 
trigonometrical stations. I n  the riverain area the village boundaries have been 
re-surveyed. 

10. The survey has extended down to the parallel of latitude 27" 30', 
and the separate areas on the diffcrrnt scales in the districts that were under 
survey are shown in the following table:- 

The  oivil station and city of Etah, covering an area of 3.6 miles, 
has also been surveyed on the 6-inch scale ; and the survey of the town of 
Kasganj, now fast growing in importance, was undertaken for and a t  the 
expense of the municipality on the scale of 20-inches to a mile. I n  addition 
to the above,. preparatory skcleton traversing has been extended over an area 
of 307 miles in advance of the dctail survey. 

11. The  topography, which was surveyed as minutely as the scale would 
admit, has been tested by 377 linear miles of check survey. l'he main 
traverses have been run between trigonometrical stations, and the chain measure- 
ments made to accord with the triangulated distances. 39 azimuths were 
observed for the verification of the angular work : the oorrection required in 
both classes was small, and the results satisfactory. 

12. The  permanent demarcation has been carried out by means of pottery 
cylinders embedded a t  all theodolite stations. An improved description of 
cylinder was used in district Etah, which was slightly smaller, but thicker and 
better baked and made at a greatly reduccd cost. 

D I S T ~ I C T B .  I On 2-inch scnle. I On 4-inch scnle. I Total. 

... ... ... ... Aliznrh ... 

...  ... ... ... E ~ R I ~  ... 

Sq. miles.  

7 1 5.64 
834.92 

Sq. miles.  

71.5.6.4 
7a.jv)n 

. . . . .  
48.17  --- 

1.698.73 

Sq. miles.  

...... 
49.92  

... ... ... hlninpnri ... ... 2.46  
...... Budaon ... ,.. ... ... - - 

Total nrca 1 :  I , R 3 0  

. ~ 

...... 
48.17 --- 
98.09 
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13. Two sets of fair maps of the season's outturn on the 2-inch scale 
hare been drawn, comprising 30 sheets. Of these sheets, one set has been 
prepared for reproduction on the same scale, and the second set for reduction 
to the 1-inch scale. Traces of the Gangetic riparian tract have been made and 
furnished to the Collectors of the districts operated in. A reduction of tho 
season's area to the scale of the atlas of India has also been prepared. 

14. The office of this party was inspected in September by the Surveyor- 
General, who commends the able management of the Deputy Superintendent, 
Major Steel. 

15. Under the orders of the Government of India, the continuance of 
the topographical survey of the remaining districts in the North-West 
Provinces has been suspended under the consideration that the existing revenue 
maps, in spite of their imperfections, will answer the requirements of the civil 
administration for revenue purposes, and that surveys in other provinces are 
more urgently required. This party has therefore been withdrawn from the 
Etah district, and mill be employed in the ensuing season on the boundary 
traverse survey of the Ajmere-Merwara district.* 

- 

ANDAMAN SURVEY. 

(No. 4 TOPOGRAPHICAL PARTY.) 

16. On the representation of the Officiating Superintendent of Port Blair and 
the Nicobars to the Sccretary to the Government of India, i t  was urged that the 

Perronltel. want of a suitable map of South Andaman 
Captain J. R. Hobday, Officiating Deputy Superin- Island was much felt by the Settlement 

tendent, 4th grade, in rhnrge. 
Mr. J.  Keating, Ass~stunt Surveyor, 2nd grade. Officers, in dealing with matters connected 
,, D. Campbcll, ditto, 2nd do. with land revenue, forest department, and 

SUB-suroeyors. other local works, whereupon the Govern- 
Fmida Ali, I Ninz Hosein, ment of India was pleased to sanction the 

and one other. survey of that island by their NO. 349- 
117-GS, dated 9th August 1883. 

17. Captain J, R. Hobday, who was in tcrnporary charge of No. 11, South 
Deccan Topographical Party a t  Poona, was ordered to head-quarters, Calcutta, 
to organize a survey party to undertake tlie survey. of the Andaman Islands, 
and embarked for the ficld of operations on the 24th November 1893. 

Rlcssrs. IZeating, Campbell and sub-surveyor Faida Ali were trans- 
ferred from No. 6, North-East Frontier Topographical Part and sub- 
sur-i-eyor Niaz Hoscin from the Burma Topographical Party. K' o additions 
or changes were made in the strength of the party during the season under 
review. 

18. The only available datum on which to base the survey was the posi- 
tion of a point on Chathanl Island in the harbour of Port Blair, tlie latitude 
and longitude of which had been determined astronomically in 1863 by the 
Great 'l'rigonometrical Survey, so that in order to undertake a systematic 
triangulation it was ncccssary to measure a base line and determine Rn initial 
azimuth. Thc site of the base line was chosen and carefully levelled and 
draincd, and finally mcasured with the standard iron bar on a raised causeway 
m~hicli scrved as a rifle range, situated on a piece of reclaimed land in Navy 
Bay, within thc harbour of Port Blair. The result of the measurements was as 
fbllows :- 

... ... From A t o  B ... ... 2,881' 4"*81 ... ... From B t o  A ... ... 2,881' 4*.64 -- 
Difference ... 0"-17 

Mnjnr Stpel reporto thnt Mr. C W. Wilson in an excellent sorveyor, nnd that he nlwnye carries nut his dl~ties in 
an rfficirnt mnnnrr ; tbnt Mr. C. W. Scyern baa worked sntishctorily, both in the ficld and during the recess. Meesrs. 
F W .  Moore nnrl T. W Dnbonau. Jr.. wlro have Iotelv joined the department, are both favournhlv re~orted  on. and - - . - 
promise to become good s~rrveyors. 

Tlie nntivr uorveyora, kc. ,  bnvo given antisfaction, nnd the following are npecinlly commended :-Ilaboo Bhegobeti 
Chernnn Cb~~krnvnrti, writer nnd nccountunt : Kudar Notb. computer; Surfrnz Khau nnd Didur Bur. dr~~ftsmen : s o d  
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19. Starting from the newly-measured base line, Captain Hobday commenced 
the triangulation, aided by Messrs. Reating and Campbell, allotting to the former 
the extension into the southern district, whilst the latter extended i t  to the 
northward, the harbour of Port Blair dividing the two districts. The triangula- 
tion in the immediate vicinity of Port Blair was computed and the points plotted 
by distances and an approximate azimuth, thus enabling the detail survey to be 
commenced by sub-surveyor Faida Ali by the end of January, and about the 
middle of the same month sub-surveyor Niaz Hossein was ordered to run 
traverses along the tracks cut through the forest in the southern district. On 
Messrs. Keating and Campbell completing the triangulation allotted to then1 
about the middle of April, they were deputed to plane-table in order to finish 
the detail survey of sheet No. 14, of which the sub-surveyors had already com- 
pleted the greater portion. The result of the season's outturn is the map of 
Barren Island and the Island of Narcondam on the scale of 8 inches=l mile, and 
sheet No. 14 on the scale of 4 inches=l mile, for publication. 

20. I n  consultation with the Chief Commissioner of the Andamans and 
Nicobars i t  has been decided that the $-inch scale is to be adopted for the 
general survey of the Andamans, and that certain portions of the South 
Andamans between the parallels of 11' 30" and 11" 48' 46" shall be surveyed 
on the scale of 4 inches=l mile. 'l'his, it is thought, will give a sufficient area for 
the development of the settlement for some time to come, whilst it is considered 
that the smaller scale will suffice for a reliable geographical map, showing an 
accurate delineation of the coast line and the principal hill ranges and creeks of 
these islands. 'I'o carry out this scheme, a steau~er has been placed a t  the dis- 
posal of the Survey party during the coming field season. Officers from the 
Geological Survey and Forest Department will also accompany the Survey 
party to ascertain the resources of these islands. 

21. The  system adopted to show the hill features on the 4-inch maps is 
a modified method of contouring, the contours being obtained with the water- 
level along the ridges and spurs and the intermediate spaces sketched in by 
eye, each contour showing a vertical interval of 25 feet apart. The system of 
water-levels is a simple and speedy one, and causes very little delay to the 
surveyor engaged on the detail survey. 

22. During the coming field season the detail survey of sheets 12, 13, 15, 
16 and 20 on the scale of 4 inches=l mile, and the triangulation and detail 
survey on the $-inch scale of the whole group, with the exception of the Little 
Andaman (our relations with the inhabitants of this island not beiug sufficiently 
amicable) will, if possible, be taken up.* 

ASSAM AND NORTH-EAST FRONTIER GURVEY. 

(No. 6 TOPOGRAPHICAL PARTY.) 

23. This party, as stated in last year's report, was to have been employed 
~ e r a o n n e ~ .  

in surveying the Noa Dihing valley, the hitherto 
unexplored portions of the Patkai range on the 

~ i e ~ t e n a n t - c o l o n e l  R. Q moodthorpeP extreme north-enstern frontier of Assam, but owing 
a.s., Officiating Deputy Superioten- 
dent, 4th prade, in chnrge. to  the Aka raid on Balipam, this work was 

Mr. M. J. Ogle, Survayor1 3rd ~ m d e .  postponed, and the survcy party, in accordance 
,, A. Ewing, Assistnot Surveyor, 3rd 

grade with the wishes of the Chicf Commissioner of 
S I ~ .  Strrveyors. Assam, was ordered to accompany the military 

shoh Naeiruddin. I Moho~nedHusaain force which Was Sent into tho llills to ~ccover 
certain captive 13ritish subjects. 

24. Lieutenant-Colonel Woodthorpe having placed 150 of his coolies at the 
disposal of the military authorities, an advance force under the comnland of 
&jor Beresford left Dirju Mukh on the 17th December. 

25. Whilst the expcdition was being organized at Dirju Mukh, preliminary 
survey operations were carried on a t  thrce stations of thc great trianguln- 
tion-Singri, Sildubi and Icamakia-and two new peaks, Guinuja and Sonai, 
were cleared and ohscrved from, giving a base for starting the detail sketching, 
which was continued along the whole line of march of the expedition, embracing 

Cnptain Hohday reports ns follows repnrding the services of I~ie naeistnnta nnd eul)-surveyors : - 
'' The nssistanta and nub-sllrveyore worked ze~loosly and well under pecolinrl,~ !lorel nl;d t r ~ i n g  circumstancre in 

the Beld, and thew duties in rcccas bare  been carried out wiLh commcndnble assidu~ty." 





II . 
~ t r q i Y Y l ) p . l e o f l ~ ~ S ~ . n n u r 6 b a r s d  
n0.L z0.A LC. 

a ~ w m w a r n ~ r  ~ ~ = u & w r n l l m ~ l l ~  
~ 4 o l ~ h s ~ . b m n o n t h s I n d l r r ; ~ 1 3 s  
mde.MZ11.ahgkur tb2Lnr hr'8. %'her nrtl b. 
entWrdtburrshaetNo.il.9,Y . ed lO.  

J. ~ t o s t b s B m h d  l l n c h ~ 4 M r l ~ m U m n ~ ~ t o i  
.OM-hthpnrtaf tbs #bat ~bornontboIadat, 
d, rSI as mtitltll &eat No. Q N.W., S0.6@3., 

k /Pi*-). 
A l h a s i c m t h e I l ~ d l ~ c 9 ~ n J l W l d S t  
d r w-@+takh W ol b h  hoct dmwn 

ra. rnaes, &a ~ - l h m t h  pkvt ol 
qupmymch .heL. m a  d l  be eabith& ahrut 

Pc#h.r 

~oOhnt / 
N.E. 

REFERENCE. - . .'.i. . . -  . -. - .  . 

m.lndicates  she- a l d y  p u b l i s ~ ~  . . . . .  

Ed.. ......,,-.....,,-.in porn*. -- *"' . !-. 
8 ..... + - +.-. . ~ 

. - 
-'. I 1 . , 

. . 
. . i  .. . . . .  

, r . .  



INDEX TO THE SHEETS 

Oq the Scale of 1 Inch = Milee. 



TOPOGRAPHY. 15 

both banks of the Dirju and Bhoroli rivers, as far as the Tenga river ; beyond 
this a high ridge to the north of the villages of Mehdi and Labi (two Aka 
Chiefs) was visited, from whence a widely extended view of the country 
towards the lofty snowy peaks of Tibet was obtained and sketched, hut 
military considerations did not allow of the surveyors visiting much of the 
Aka country, for on the 29th Januarythe whole expedition commenced its 
return journey via Dirju Mukh to Balipara. 

26. The work in the Aka Hills being now a t  an end, it was decided in 
consultation with the Chief Commissioner that a portion of the survey arty E should be employed for the remainder of the season on an exploring expe  tio on 
in the Daphla country, in company with Mr. Penny, an energetic tea-planter, 
who had had much experience in dealing with these wild and independent 
tribes. Some valuable information was obtained by Lieutenant-Colonel Wood- 
thorpe during this expedition to the Daphla hills, regarding the existence 
of the ICameng river, a large branch of the Bhoroli. At the same time 
a detachment under Mr. Ewing was sent to fill in a blank in the Bhutan hills. 
The result of the season's operations in the Aka and Daphla hills, including the 
portion of country mapped in the Bhutan hills, is 1,934 square miles of detail 
survey on the scale of 1 inch = 4 miles, in addition to 622 square miles on the 
scale of 1 inch=2 miles and 143 linear miles of route and river survey done by 
native explorers within our own borders. 

27. The Aka and Daphla work has been fair drawn and incorporated in 
one map, showing also the work previously done on these hills, all on the scale of 
1 inch=4 miles. The work done on the scale of 1 inch=2 miles has also been 
incorporated with the work previously done on this scale, and reproduced in 
two sheets. I n  addition to this, three fair maps of South Sylhet have been 
completed and sent for publication. 

28. The health of the party was unfortunately bad ; cholera carried off 
a large number of the followers, and many more died, or were incapacitated 
from pneumonia, fever, and other diseases, due to exposure and hard work. 

29. The party, as provided for in the programme of operations of the 
Survey of India, will be employed during the ensuing field season on the survey 
of the country beyond the Lakhimpur inner line and the unexplored portion8 
of the Patkai range, or in prosecution of the programme of the last season, 
abruptsly abandoned on the occurrence of the Aka raid.* 

BALUCHISTAN SURVEY. 
(No. 3 TOPOGRAPHICAL PARTY.) 

30. During the year under review the charge of this party was held 
Persont~el. hy several officers. Major Holdich, R.E., 

n,aJ~r  T. H. Holdich, R.E., in charge up to  6th who was in at the 
Mnrcli 1884. 

Lt. the Hon'ble I f .  (3. Talbot, R.B., in chnrye from 
of the field season, went on furlough on 

28t11 April 1884 U P  to 18th A U ~ U S ~  1 8 ~ 4 .  the 6th March 1884, when the charge 
Lt. R. A. W~lliab, R.E., in chnrge tlom 19th to 81st devolved on Mr. Claudius, Surveyor, 4th 

August 1884. 
Mr. 1'. E. M. Clnudiue, Surveyor, 4tlr grnde, in tem. grade, who held i t  until the 28th April, 

yornry cberpe. 
Mr. J .  T. U .  Coxen, Surveyor, 4th grnde, from 23rd 

when he was relieved by Lieutenant the 
1)ecemher 1883. Hon'ble 11. G. Talbot. This officer 

Mr. A .  K~tchen, Assistant Sorveyor. 1st grnde. remained in charge until the 18th August, 
., O. R. Copplng, ditto, 2nd do. when he joined the Afghan Boundary 

sub- Surveyors. Colllmission, and made over the party to 
A I I ~ U I  Rnsnl. I LIarknt Ali. Lieutenant Wahab, R.E. : on this officer 

Kndur shnrif. being transferred to the Military Depart- 
nlent for service in the Zhob expedition, the charge again devolved on 
Mr. Claudius, who held it from the 1st September up to the date of this report. 

13. During tlm season under review, this part was divided into three sec- 
tions, the onc under Major Holdich, R.E., wtts einp ? oyed on the Takht-i-Suleman 
expedition, the second under Lieutenant Talbot, R.E., accompanied Sir Robert 
S:tndelnan'tl Mission in South-West Baluchistan, whilst the third under 

I~ieutennnt-Colonel Woodthorpe spenks in the highest terms of the eervicee of Mr. Ogle, who l~e ld  charge of the 
pnrty during 1118 nbsci~ce on privilege lenre. Mr. Ewing hns nleo shown lnucl~ determination and energy, The 
s~ll~-snr\cyorn Sbnh Nnelruddin and Muhomed Hueeuin are both reported ns huving done well. 
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Mr. Claudius took up the regular detail survey, and was further strengthened 
after the Takht-i-Suleman expedition by the arrival of blr. Coxen and sub. 
surveyor Hira Sing. 

32. The programme for the season's work, which had been decided on by 
Major Holdich, had to be considerably modified on submission to the Political 
officers. Hence Mr. Claudius, after consultation with Mr. Bruce, c.I.E., adopted 
other measures whereby the risk of operating in that unsettled country was 
minimized, but the field of operations was curtailed, and the detail surveyors 
were unable to take up the plane-tabling of a large portion of the previously 
triangulated ground. 

33. The triangulation carried on during the season covered an area of 
6,100 square miles : i t  consisted of two series, one undertaken by Mr. Copping, 
starting from the base Drag,~l to Siah Koh in the south-east portion of Degree 
Sheet No. IV, covers the whole of Slieet No. v, and extending westward, connects 
on to a series previously carried east froin the Baluchistan Series. 

Later on in the season Mr. Coxen carried a second series westward 
from the side Makhan Baila to JIanju of the Baluchistan Series, closing on 
a triangulation carried over the highlands of Kalat in 1882-83. 

Mr. Claudius triangulated about 2,100 square miles, the greater portion 
of which consisted of the Kachi desert. Mr. Copping was employed exclusively 
on triangulation throughout the field season: starting from the outpost of 
Harrand on the Uera Ghazi Khan frontier he covered an area of 3,600 square 
miles, fixing 17 new stations and 76 intersected points, comprising the whole of 
the Bagti Dera territory which extends over portions of Degree Sheets IV, v, VI 
and VIII. I n  addition to the above, Mr. Coxen also took up a portion of the 
triangulation of the Kachi desert covering an area of 500 square miles, aggre- 
gating in all an outturn of 6,100 square miles of triangulation for the season. 

31. The season's topography on the +-inch scale was carried on in the Thal 
Chotiali territory and the Kachi desert, which was for the most part flat, easy 
country : many difficulties, however, had to be overcome and the large outturn of 
4,840 square miles in the face of thcse, cannot but be considered most creditable 
to all concerned. 

35. Two most interesting reports on the work of the other sectians of this 
party will be found in the appendix-one by RIajor T. H.  Holdich, R.E., 
of the Takht-i-Suleman expedition, and the other by Lieutenant the Hon'ble 
11. G .  Talbot, R.E., of the mission in South-West Baluchistan under Sir 
It. Sandeman. 

36. The programme for the ensuing field season is to take up the detail 
survey of half Dcgrce Sheet No. IX south, which includes the whole of the 
Harnai route. I n  addition, half Degree Sheets VII north and south and VIII 
north will be completed, and No. v north will be taken in hand. The triangula- 
tion of Degree Sheet XI will, if ~ossible, be completed and that of Sheet 
No. XVI in the neighbourl~ood of Nushki commenced." 

CUTCH TOPOGRAPHICAL SURVEY. 

37. The operations of this survey were carricd on as before under Lieute- 

Personnel. 
nant-Colonel Pullan. The outturn com- 

Lieutcnnnt.Colone1 A .  Pul!sn, a.o., Deputy Super. 
prises 2,154 square miles of topography on 

intendent, 3rd prade, in charge. the 2-inch scale, 1,086 square miles on the 4- 
M r . N .  C. Qw).nne. S'Jrvcyor, 4th erode inch scale, an area of 2,100 square miles ,, W. A. Fielding,Assistant Surveyor, 1 s t  (lo. 
,, (3. T. Hell, ditto, i s t  do. triangulated in advance, con~prised in 
., P. F. Prunty, ditto, Znd sheets 31, 33, 34 and 35, and 203 linear 

s u b - S I ~ L . ~ Y O ~ S .  miles of traversing, covering 450 square 
V. R.  Gadhole G. R.  Bbopntkar, 
N. D. Potwnrdhnn, I and seven others. miles of the Hann: 467 linear miles of 

traversing were also run to check the - 
season's topography. 

38. 'l'he sheets topographically surveyed were 25 to 20 inclusive, a portion 
of 24, and a margin covering altogether about :300square miles, along the northern 

Lieutenant the Hon'ble M. Q. Tnlhot, uncler ~ v l ~ o s e  cllnrge the work of this party mns carriccl on during the 
recens, report8 in t l ~ e  highest tern18 of Mr. Clnrldius' a~l~ninirtration during the time ht: wn8 iu telnporary charge. 
Messra. Kitchen and Copping are also spokeu of as hnving given entire sntisli~ction. 
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boundary of the Rann, previous1 surveyed in sheets 3, 10, and 17, to effect a pro- 
per junction with the survey of &nd. Of the surveyed area, about 1,800 square 
miles were featureless Rann, but about 700 square miles of this were surveyed 
on the 2.inch scale for convenience of squaring off the field sections containing 
country necessarily surveyed on that scale. I n  sheet 25 the only feature 
besides the salt Rann is a bare basalt rock known as Meruda Bet (Bet meaning 
island), rising 55 feet above the plain, affording a shady halting place on the 
march between Sindand Cutch. Sheet 26 contains the rocky and wooded 
island, Kharir Bet, with an area of about 140 square miles, the largest village 
having a population of 555. The portion of Cutch proper falling in sheets 27, 
28, and 29 contains the towns of Chaubhri, Bhachau, and AnjSr. The latter 
is the most ancient in Cutch, and was a t  one time the seat of the British 
Residency and a military station, and has a t  present a population of 12,557. 

In the centre of this area the ground is undulating and flecked by 
ranges of basalt, and to tbe south the country is some of the most fertile 
in Cutch. No river of importance crosses the surveyed area, but four miles 
south-south-east of AnjSr is the lake of Shinaya, upwards of four miles in 
circumference. 

39. The area triangulated and traversed in advance comprises sheets 
31 to 35, inclusive. 

40. There is a large increase in the area of topography over that of 
the previous season, owing to the large proportion of the Rann. The area 
triangulated is much the same as in the previous season. 

41. There are no arrears of mapping, but this party is preparing second 
editions of many of the Kattywar maps, the work of which is still in progress. 
Sheets 6 and 9 have been entirely redrawn, and the necessary corrections 
and additions have been made to eleven sheets during the past recess. The  
necessity for these second editions arises from the sheets having been published 
before the boundaries of the petty States, which are very intricate, had been fully 
demarcated ; and advantage has been taken of the opportunity to introduce new 
roads and railways, making the maps complete up to date in ever 

42. I t  is proposed that, during the ensuing field season, t g e respect. large scale 
survey of the town, cantonment and fort of Bhuj be executed on 12  inches to 
1 mile, that the triangulation of sbeets Nos. 36,37,38, 39 and 40 be undertaken, 
and the topography of sheets Nos. 31, 32, 33, 34 and 35 be surveyed.* 

GUZERAT TOPOGRAPHICAL SURVEY 

4.3. The operations of thisparty have consisted of thc ordinary topographical 
Pcrsoni~el. survey of Native States executed on the 

2-inch scale, for publication on the 1-inch 
Colonel C. T. Unig, B.R.. Depnty Superintendent, 

1st gl.ade, i n  cl~orge till 13th Mnrc l~  1884. scale, and the survey of the Panch 
I~ieutennnt-Colonel W. F.  Uedrleg, s . ~ . ,  Deputy &lallals 011 the 4-inch scale, including 

Superintendent, 3rd erode, in cl~arge f r o m 2 4 t h  
bInrch 1884. village and forest boundaries. 

Lieutenant (1. B. Hodgeon, B.o., Assistant Sapcrin- 
tendent, 2nd grnde. 

44. The topographical operations on 
~ r .  A ,  11. L. Cl~ristie, Snrve~or ,  3rd gmde. the 4-inch scale completed the survey of 
., C. U. hlcA.Fee, ditto* 4th do. the Godhra, KAlol, and Hhlol tnlukas of 
,, C. Tnpsell, Aasistnnc d i t ~ o ,  1st do. 
., s. F . N o F ~ ~ ~ ,  dit to ditto, 2nd (10. the Pallch Mahals. The work on the 
,, C. A Norlnun, di t to di t to,  2nd do. f2.inch scale completed the topography of 
,, A. (leorgv, ditto ditto, 3rd do. 

the foreign territory in sheet 41 and in 
Ssb.Suroe.qors. the western halves of sheets 42 and 43, 

Uopnl V i s l ~ n u .  Oovind Oopnl ,  with a small projection into the eastern 
1111nn G o v i ~ ~ d ,  1 and 27 olbere. half of sheet 42 and about three-quarters 

of sheet 44. 
45. 111 slrect 43 are the hill of PAwhgarh and the old city of ChimpAner, 

now mostly in ruins, which ogether cover an area of about 4 square miles. 
This being a place of great hist,orical and archaological importance, abound- 
ing with Jain and Hindu te1til)les and Muhammadan fortifications and buildings 
in various stages of ruin and decay, great care was taken to fill in every detail 
of which the scalc was capable ; and as the features of the hill are precipitoun 

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

' C o l ~ ~ n e l  l 'ullnn reports fnvourol~lg on the work performed by all Lie aseintants. 
D 
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on three sides, and the summit 2,300 feet above the base, its survey on the 
4-inch scale was no ordinary undertaking. Partly to this, partly to increased 
density of forest, particularly in the 336101 Mahhl where the underwood was 
entwined with the creeper kawu'nch (cow-itch'), and partly to sickness in 
the more densely forest-clad parts, the outturn of topography compares 
unfavourably with that of the previous season if reference be made only to the 
areas. On the 4-inch scale, the area being 452.4 square miles, and on the 2-inch 
scale 710.7 square miles, against 602.6 and 729.1 square miles respectively in 
the previous season. The water-level was employed as before over all suitable 
ground on the 4-inch scale. 

46. The operations of the past season bring up the total area topographi- 
cally surveyed in Guzerat to 18,191 square miles, leaving about 12,330 
square n~iles to complete the province. An area of 2,199 square miles was 
prepared in advance b y  triangulation and traversing, for final survey, comprising 
sheets 47, 52, 53 and 64, which, added to the balance still unsurveyed, gives 
a total of about 4,140 square miles ready for topography. 

47. The mapping stated in last year's report to be considerably in arrears 
is now nearly all worked off, and the party has practically only current work 
to cope with. 

48. The survey will be carried on as hitherto during the coming field 
season, and no special remarks are necessary.* 

MALWA SURVEY. 

(No. 2 TOPOGRAPHICAL PARTY.) 

49. This party resamed work in the Central Tndia Agency in November 
Persol~nel. 1883, under the charge of Major T. T. 

Mnjor T. T. Cnrter, B.B.. Ueput j  Suporintcndent, Carter, R. E. On 5th August 1884 this 
1st grade, in chnrge. 

Mr. J.  A. Bnrker, Assistant Surveyor, l e t  prade. officer proceeded On privilege leave, being 
,. O. Vanderbeck, ditto, 

ditto, 
1s t  do. relieved of the charge of the party by ,. C George, 2n"0' Mr. W. H. Patterson, Assistant Superin- 

s d - ~ u r v e y o r a .  tendent of Survey. 
Sheik Omer, Hyder Ali, - ) and six others. 

50. The  season's opcrations lie between 
Mr. I?. Roznrio, 

the parallels of zG north latitude and the 
meridians of ;:z east longitude, and include portions of Banswara, Oodeypore 
and Dungarpur, Native States ; also a small area of the Mahikanta and Rewa- 
kanta Agencies of the Hornbay Presidency. The out-turn of work during the field 
season was the triangulation of 1,390 square miles in Standard Sheets Nos. 58 and 
59, and the detail survey on the 1-inch scale of 1,587 square miles in Standard 
Sheets Nos 50, 52 and 54. In addition to this, the triangulation and traversing 
for the large scale survey of the Dungarpur city and Khcrwara cantonment were 
completed. 

51. The triangulation was executcd by Mr. Vandcrbeck with a 10-inch 
theodolite, and is based on the Oodeypore Scries of the Great Trigonometrical 
Survey, and was connectcd on to the triangulation executed by the Guzerat Survey 
on the west and the Gwalior and Central India Survey on the north, with a very 
satisfactor result. The  triangulation stations have all been marked by the 
usual circ P e and dots on stones, sunk flush with the ground. The country 
triangulated is for the most part intricate, hilly, and covered with dense jungle. 

52. The country plane-tabled on tlie scale of 1 inch=l mile is drained 
by the Mahi river, which runs in a south-westerly direction through sheets Nos. 50, 
52 and 54, forming the boundary betwcen thc Banswara and Uunprpur Native 
States, the hills being densely wooded, and the valleys open and well cultivated, 
and containing some large villages. The general features of the country pre~ent  
great difficulties to the detail surveyor, the ground being intricate and much 
cut up by small strealns and innumerable little hillocks, :o situatcd that consi- 
derable care and patience havc to be excrciscd in survcylng them correctly. 

*Colonels H ~ i g  nnd I3;rdgle.v repcrt fnvonrnhly ofnll thrirasu~stnnta. npecinl rnent~on bring n~nale o f  Mr. 9. F. 
Normno, to wboru us8 entrusted the survcy and m a p p i ~ ~ g  of  P6wtignr1~ and Cl~ir~npirner. 
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In  the appendix will be found an interestingdescription of the country 
under survey, with particulars and of its inhabitants, chief towns, roads, rivers, 
&c., by Major Carter. 

53. Degree Sheet charts Nos. v, VI, and VIJI of the Khandcsh and Bombay 
Native States Survey are in course of completion. The data for Degree Sheet 
No. IX (Bhopal and Malwa Survey) have been furnished to Major Wilmer, in 
charge of No. 5 Topographical Party, who will complete the report on that sheet. 

54. The work made over to this party for survey, as mentioned in para- 
graph 50 of the General Report for 1883-83, will be complcted during the 
ensuing field season, the programme of which will embrace the detail survey on 
the 1-inch scale, of portions of Oodeypore, Dungarpur, and Mahikanta, and 
1,200 square miles falling within sheets Nos. 68 and 59, the triangulation of which 
was colnpleted during the year under report. I n  addition to this, large scale 
surveys will be made during the ensuing season of the city of Dungarpur and 
the cantonment of Icherwara, situated in sheet No. 58, the triangulation and 
traversing for which has been done in advance.* 

55. Mr. R. D1Silva, writer, worked steadily and well in the field, but 
unfortunately died within eleven days of his return from thence. Mr. D7Silva 
served about 13 years in this department, and was always well reported oil." 

MIRZAPUR SURVEY. 

56. The operations of this party were of two distinct kinds-the one 
Perscmel. being a survey on the scale of 2"= 1 

Major J ,  R. Wilmer, Deputy Superintendent, 4th mile of that portion of country in tlie 
grnde, i n  chnrgc. 

Mr. W. H. Patterson, Officiating Assistant Superin- BIirzapur district, left unfinished by No. 5 
tendent, 1st grnde. Revenue Survey Party under Colonel 

,, C. F. Hnmer, Surveyor, 4th grnde. 
,, E. A. Wainrigbt, Ass~stant Suiveyor, 1st grade. Anderson, and the other theodolite traver- 
,, H. 'I'. K~tchen,  ditto, i 8 t  do. sing round all the village boundaries of 
,, W. H. Lilley, ditto, 
,, R. F. Warw~ck,  ditto, l" the Dudhi pargana for plotting on 211d do. 

the 1G-inch scale, and also round the 
8 t h - S U ~ V ~ Y O ~ R .  villages of certain hilly tracts of Roberts- 

Azim Khan, Hnrlal Sing, 1 nnd four nthors 
g,znj7 a pargana of the same district, 

P ~ e m  l tnj ,  
T W O  n ~ t i v o  non-commissioned oficers were nlso ~ h i c l l  had not been colnpleted by No. 5 

attached to this pnrty dur111g the field nnd recess Revenue Party. 
season, for instructions in prnctical surveying. 57. An area of 334 square miles was 

reconnoitred and triangulated by Major Wilmer himsclf, completing all the trian- 
gulation that is rcquired for this part of the district. This provides an area of 
814 square miles in advance for the ensuing season. The area of detail survey 
completed on the 2-inch smle is 436 squara milcs of a portion of the Dudhi 
and Siugrauli pargallas south of the Iccymour range. I n  addition to the 
above, Mr. Patterson was einployed on tho village traverse survcy of certain 
tracts of country which, owing to their hilly and jungly nature, were not taken 
up by tlie Revenue Survey Party for~ncrly working in this district. The 
detail field plans were rigorously tested by 75 linear miles of partals, a r ~ d  
almost every plane-table was tested in silu, either by Major TVilmcr himself or 
by one of his assistants, and thc results have bccil most satisfactory. Heights 
of 79 stations were trigonometrically determined, giving an average of about 
one hcight to every four square miles. 

53. The ground gone ovcr is hilly, undulating, and much cut up by 
ravines along the banks of the strealus, which are densely covercd with jungle, 
malting the travcrse and detail survey a most laborious task, as lines have to 
be cut, and rays cleared for every station laid down. This, in addition to the 
unhealthiness of thc district and the colnparative scarcity of water tbrougliout 
these hills, adds ~uuch to tlic costly naturc of the survey. During the 
recess, Standard Slieets 202 N.W., 201 S.E., arid 186 N.E. wcre &awn for 
reproduction on the 2-inch scalc, arid also for reduction to the 1 -inch scale. 
The triangulation chnrt of Dcgrcc Shcet IX of the Bhopal and RIalwa Survey, 
' nlnjnr Cnrter reports well of his n~sistnnts nnd snh.sorvcg~~rs. Mr. Ilnrker llns wurked stcndily nnd well. both 

in the fleld and office. Mr. Vnnderbeck l ~ n s  donc n lnrge nottorll of triangulation vcry sntisfnctorily, nnd is verv trust. 
worthy nnd relinhlo in his duties. Thcre l ~ n s  boen a 111n1kt.d iluyrovcrucnt iu 1\11., George's work, nnd sub.s;rveyors 
Sheik O~nor and Hyder Ali have both doue Inrge nresa. 
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which was handed over to this party a t  the end of the last recess by No. 2 
Topographical Party,  remains to be completed. 

59. The rogramme for the ensuing season is to continue the 2-inch 
in St,an i f  ard Slieet No. 200 and to complete the unsurveyed portion of 

Stan "rvy srd Sheet No. 201, and the traverse survey of the villages of the Dudhi 
pargana and the forest reserves ; also, if possible, to commence the t.raverse 
survey of the villages belonging to the family domain of the Raja of Benares, 
which are situated in the Budohi pargana of this district. 

60. As an experiment two native non-commissionedofficers* were attached 
to this party to be instructed in surveying. 

Hnvildnr Knnnk Sinp, 6th Qoorkhes. 
Naik Melat Sing, 1st slkhs. Major wilmer reports very favourably 

of the progress they have made, and 
suggests that a set of survey instruments should be presented t.o each of these men, 
to enable them to carry on the practice of surveying after they return to their 
respeotive regiments, so that they may be able to impart to their comrades 
the knowledge they have acquired. The  suggestion is doubtless worthy of 
consideration.* 

MYSORE SURVEY. 

(No. 8 TOPOGRAPHICAL PARTY.) 
61. The party took the field, in the early part of November 1883, 

to continue the topographical survey of 
Personnel. the Mysore province on the scale of 1"= 1 

~ieutenant-colonel H. R. Tbuillier, B.B., Deputy mile, and to carry out the survey of the 
Superintendent, 1st grode, in charge up to 12th 
February 1834. of Mysore on the scale of 12"=1 

Mojor J. R. McCullagh, B.E., Deputy Superinten- 
dent, officiatil~g 3rd grade, in charge from 20th 
March 1884. 62. The  tria~gulation has been ex- 

Lieutenant 8. M. Jackson, B.B., d s s i e t ~ n t  Superin- tended over an area of 1,417 square miles, 
tendent,  officiating 1st grade, joined 1 1 t h  October in the part of the 
1883; in  charge from 13th February to 19th March 
1584. but i t  also included what was required as 

Mr. E. S. P. Atkineon, Sumeyor, 3rd grade, the basis for the Mysore city survey. 
transferred, 1st A u g u a t  1884. 

MT. L. J .  P O C O C ~ .  Surveyor, 3rd grade. TO supplement the triangulation, 
., A. J. James,  ditto, 4th do. 
,, w. stot~sbory, ditto, 4th do. trannferred, theodolite and compass traversing to the 

11th June 1884. extent of 1874 miles was conducted 
,, F. K~tchen ,  ditto, 4th do. 
,, H.  odd, ditto, 4 th  do. 

within the limits of the Bangalore and 
,, J. Kennedy, Assistant Surveyor, 2nd grade. Mysore cities, and also in the forest tracts 
,, J.  A. Higge, ditto, 

transferred. 12th J U I J  1884. 
3rd do. of the IIeggaddevankote and Gundlupet 

sad  10 sub-surveyors. taluks which had been triangulated the 
previous season. 

63. The  final topograph covers an area of 3,975 square miles in the ? districts of Shimoga, Kadur, h ysore, and Bangalore, and the survey of all this 
country was as close and minute as the scale would admit of, the average 

of plane-table fixings being 11.8 per square mile, in addition to which 
chain measurements were in some places largely resorted to. It underwent 
a searching exanlination by 569 miles of check line, as well as by testings 
in situ. The Mysore city surve was, from the nature of the work, almoet entirely K carried out by traversing wit plane-table and chan. A very large number 
of supplementary heights were determined, which materially aided in giving 
a correct delineation of the ground. 

64. The  country topographically surveyed during the season presents the 
same variety of features as have been experienced in previous years, from 
mountains and dense forest to barren, rugged, and rocky hills, merging into 
open and undulating plains dotted here and there b isolated mounds, and now Y and again by patches of scrub jungle of consi erable size a t ~ d  density. 
Though in many places more than usual difficulties had to be encountered, they 
were cheerfully mct and overcome by all concerned, and to this circumstance, 
as well as to the gencml good health maintained by the party, is attributable the 
large and successful outturn. 

Mnjor Wilmer rppnrte very fuvoornbly of Mr. Patterson's aervicee, Mrasrr. Homer. Wainright, Kitchen,  and 
Lilleg bare  also given veluable ossistonce, aud the others have done good work.  
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65. During the recess the mapping of Standard Sheets Nos. 3, 51, 52, 53, 
59, 60,61, and 64 has been completed, and a very large amount of computationn 
has been brought up to date. The boundaries on 29 of the publi.qhed sheets 
urlderwent revision, which was necessitated by the alterations made in thc 
limits of taluks and districts in the years following the rendition of the 
province. Three degree charts and a chart of the special triangulation for 
the Mysore city survey were got out of hand, and in addition to the ordinary 
recess duties a satisfactory comrnenccment was made with the large scale 
survey of the t o m  and cantonment of Bangalore. - 

66. During the next season the triangulation for the whole of the province 
will be pushed to a completion. Topography will be continued in the difficult 
country to the south of the Mysore district comprised in sheets Nos. 54, 59, 62, 
67, 68, 69, 70, and No. 65 in the Hangalore district. The large scale survey 
of Bangalore will also be proceeded with.* 

RAJPUTANA SURVEY. 

(No. 1 TOPOGRAPHICAL PARTY.) 

67. This party as proposed in last year's report, was employed on the 

Personnel. 
extension of the triangulation of Degree 
Sheets Nos. XVI and XVIII, covering an 

Major R. Beavno, Deputy Superintendent, 4t,h grnde, 
in chnrge. area, in round nunlbers, of something over 

Mr. A. J. Wilson, Surveyor, 1s t  grsde. 4,000 square miles, a small portion of 
,, W. J. Cornelius, Assistnnt Surveyor, 1st  grade. 
,, G. P. Tste, ditto, ,,, do. which was allotted to Mr. 'I'ate, and the 
,, M. Gastnud, ditto, 3 r l  do. remainder was taken upby Major R. Beavan 
,. P. Beechey, ditto 3rd do. and Mr. A. J. Wilson, who extended the 

sub- Suroeyors. trianrulation of a larne area in advance 
8 3  

A ~ ~ U I  Gnfur, A ~ ~ U I  Aziz. of thue topography lying near Bal-mer in 
Golam Mahomed, I and 6 others 
Two military students mere also sttnched t o  the 

the Alalani d~strict, and connected the 
pnrty for instruction in  prncticnl surveying- Barmer series with the Jodhpur Meridional 
1)atTadar Abdul Rnhman, 9 t h  I3 C., aud Naick Series by a network of triangulation. Lekram, 6th N .  L. I. 

68. The bulk of the party was 
employed on the regular survey on the scale of 1 inch=l mile, of portions 
of districts Oirohee and Palanpur, including the sanitarium on the Abu range. 
I t  also undertoolz, a t  the special request of the political oacers, a survey of the 
Sunda and Dorra ranges of hills on an enlarged scale of 2 inches=l mile. 
I n  addition to the above, the revised surrey (for the municipality) of the city 
and environs of Ajmere on the scale of 12 inches=l mile was carried on and 
llearly completed. The triangulation was also executed for the large scale 
surveys of the cities of Jeypore and Amber, the detail survey of which will 
occupy a portion of the party during the ensuing field season. This is an 
extensive survey, but only about one-third of the whole area will be surveyed 
on the large scale of 12 inchcs to the mile, the remainder being done on 
half that scale. 

69. The field season lasted six months, from 26th October to 25th April, 
the result being an outturn of 1,211 square miles of co~npleted detail survey 
on the scale of 1 inch=l mile, and 120 square miles on the scale of 
2 inches=l mile, togcther with the 12-inch survey of the city of Ajmere, 
and 4,133 square milcs of triangulation, a portion of the detail survey of which 
has been taken up this year, but the greater poi-tion remains as advance 
work for thc ensuing field season. Considering the difficulties of the country 
to the surveyors on account of the scarcity of water, the paucity of supplies, 
the dcnse jungle and the rugged nature of some of the hill features, these results 
are on the wholc vcry satisfactory. 

70. During tlic cnsuing field scason the party will be employed on the 
complction of the rcviscd map of Ajmcre, the detail survey of the large scale 

Mnjor McC~l l lns l~  roportu very rnvournbly of the encrgy end activity of Lieutenant dnckson. R.B.. and o f  the 
aid he llnn reccivc~l from I~i ln,  nnd Ilo l l igl~ly colnn~cnds the cxcl-Lions 01  nil his oasistants, mud especit~lly brings to llotice 
tlle u~rritorious rnnnllrr i l l  wl l ir l~ hlearrs. l'ocock, Jnrnes, Stotcsbury, F. Kitchen, H. Todd, nnd Kcnoedy bnve condllcled 
tllcir duties. T l ~ e  unb-snrvrgoru (wit,lr onecxception) bnve done their work very aatisloctorily, nnd the folloaiug 
nre rnar~lioned by nnrnr:-.lnnki 1)nnr. I{ngh~~vaycngnr. 'I'in~vellkntsnmi, Oovindruju, Sriui~neayen~tlr ,  Lnchman Dllji, 
Llalltji I)bol~dibn, mud Itn~nnaami; olao ICvishun Kso, tho writer o l  the party. 
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map of Jeypore city extending to Amber, of which the triangulation has been 
already done, and the regular detail survey on the 1-inch scale of Standard Sheets 
Nos 97, 98, 101, and 102 ; of these No. 97 was partiall surveyed last season, B but No. 98 has to be done in toto. Of Nos. 101 an 102, a portion of which 
consists of the Yunda hills, and of which the %inch survey done last field 
season can be utilized b y  reduction to half scale, the remainder of these two 
sheets will have to be surveyed in detail. Also, if time allows, the topography 
of the unfinished portions lying between the meridian of 72O and the Luni 
river survey will be taken up. No further extension of the triangulation 
will have to be made, as the portion already completed embraces all that 
is required ; but more points will have to be fixed in sheets 97 and 113, and a 
number of extra secondary and tertiary points fixed for the detail survey 
of these sheets.* 

SOUTH DECCAN, BOMBAY PRESIDENCY. 

(No. 11 PARTY, REVENUE BRANCH.) 
71. ~ d i s  party was employed in continuing the topographical survey 

Personnel. of the South Ijeccan on the scale of 

Major D. C. Andrew, Deputy Superintendent, 3rd 
2 inches to a mile. Field operations were 

grade. resumed on 1st November 1883 in the 
31". J. Hickie, Assistant Survegnr, 1st  grade. Satara district under the direction of 
,, R. Todd ditto, 1st do. 
,, P. White ditto, Znd do. Major Andrew, and were continued till 
,, O. A. Knight ditto, 

30  Sub-Surveyors, and others. 
2nd do. the end of May 1884 when the party 

returned to recess auarters a t  Poona. 
72. The  tract of country which has been topograp&ically surveyed during 

the season comprises an area of 1,831.9 square miles, chiefly within the Standard 
Sheets Nos. 57, 64, and 65. The survey includes portions of several districts 
and dependent States, as is shown in the following statement :- 

Square miles. 

... Sholapur district ... 
Batara ,, ... ... 
Ratnagiri ,, ,.a ... 
Aundh State ... ... 
Vishalgad ,, ... ... 
Sangli 8 ,  ... ... 
Miraj, Senior ,, ... ... 
Miraj, Junior ,, ... ... 

... Kurundvad ,, ... 
Kolhapur and Southern Mnhratta Agency 

Total ... 1,831.9 

73. In  addition to the above area of detail survey, 1,158 square miles have 
been triangulated and traversed in advance ready for topographical work next 
season : a further area, of 287 square miles has been triangulated only. The 
triangulation statiori~ have been well mnrked by stones embedded in the 
ground over which rubble platforms have been raised. The traverse stations 
have been fixed on the trijunctions of fields, which are demarcated by stones 
about 2f feet long and 9 inches square: those used as stations have been 
marked with a cross. 

Major Benvan reports well of all his nssiatnntn. Messrs. Rilaon nnd Cornelius, ns wcll ns Mr. Tnte. hnve epccinlly 
contributed by hnrd arid eteady work to the eucceas of the season'a operations : the sub-surveyors Abdool Onfur, 
Qolam Mahorned, nud Abdul Aziz hnve nleo done goud work, 
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74. Tlie survey of the town of Pandharpur, on the scale of 80 inches 
to a mile, has been continued a t  the expense of the municipality of that town : 
8 more sheets have been surveyed, and 15 sheets have been examined in 
the field. 

75. The topographical survey has been carried out on the same lines as 
in previous years ; the limits of cultivation and waste have been shown, and 
all features represented that the scale would admit of. All village boundaries 
have been surveyed, and those of the forest also, as far as they were demarcated. 
The accuracy of the topography has been carefully tested by 160 linear miles 
of measured check survey in the more level ground, and in the hills by the 
examination of the field sections in situ. Heights have been obtained for all the 
points fixed by the triangulation, amounting in number to 262, and in addition 
the heights of several traverse stations have been determined. The country 
surveyed this season is reported to be more mountainous and difficult than 
any the party has previously met with. The establishment of sub-surveyors 
suffered considerably from sickness. 

76. I h e  fair maps of the area completed have been prepared, comprising 
11 standard-sized sections. The survey of the city and cantonments of Sholapur 
on t,he scale of 8 inches=l mile has been mapped in four sheets, and the reduc- 
tions to the scale of the Atlas of India have been brought up to date. 

77. On the completion of the forest tracts in the Satara district i t  had 
been the intention to withdraw this party from the Bombay Presidency for 
revenue survey work in other provinces. It was expected that the Satara district 
would have been completed during the last field season, but this could not be 
accomplished, and as the party is not required for revenue surveys elsewhere, 
i t  will complete the Satara district and continue the survey of the Ratnagiri 
district and adjoining dependent Stat,es, and further extend the 2-inch topo- 
graphical survey of the Bombay Presidency southwards as far as the parallel 
of latitude 16". The amount of country that t,hus remains allotted to this 
party for survey is estimated a t  15,200 square miles, which will probably 
take the party, as at present constituted, about eight years to accomplish.* 

MOUZAWAR AND FOREST SURVEYS. 

BURMA FORESTS. 

(No. 7 TOPOGRAPHICAL PARTY.) 

78. This is the second annual rcport of the operations of this party in 
Burma. The object of the work, which has 

Personnel. bcen undertaken a t  the wishes of the Chief 
Mr. H.  Hdrst, Deputy Superintendent, 3rd grnde, in Commissioller of British Burnla the 

chnrgr. 
Mr J .  H Wilson, Assistnnt Surveyor, 1st pride Conservator of Forests, is to obtain a first 
,. C. P. Torrens, clitto. 1 s t  do. class topographical survey. 
,, R .  A. Gihmn, ditto, l e t  do. 
., E. Qrnhnm, ditto, 211d do. (1).  Of the reservcd forest tracts 

Sub. Surveyora. 
in British Burma on the scalo of 4 in- 
ches=l mile. 

M. S. Dott, I Vrnknt Swnmy, 
nnd 24 olhers. 

(2). Of unreserved forest and ground M. Shony Oyoke, likely to be brouglit under cultivation a t  
somc future pried, on the scale of 2 inches=l mile. 

(3). Of hilly tracts not coming undcr the above heads, on the scale 
of 1 inch=l milc. 

70. The arcrt snrvcycd lics on the western slope of the Pegu Yoma range 
in thc Tharrawaddy district betwcen parallels of latitudc -; and longitude 
"6' 19' 45" , , ,, and cmbrnccs 211 square lnilcs on the scale of 4 inches=l mile, extend- 
ing over tlle Thonze, Konbilin, Radin Bilin, Mokka, and Minhla reserves, 

* Ma,ior Andrew reporbe t h ~ t  I '  tho Eurnp~nn Asristnntn. with (be exception of Mr. Todd, worked well in the Reld ; 
sll did r x c e l l ~ ~ n t  work dllring the rerean, pnrtlculnrly my Senior Asaistnnt, Mr Hickie, of whom I cnnnot epeak in 
too hi(th termn. The snh-surveyore have nlso greatly improved, yarticulnrly in drnwing, and are now nearly all 
qonliflcd to snrvey nccurntely in hilly ground." 



all of which are completed, except the one last-named, and 52 square miles 
on the scale of 2 inches=l mile, including narrow strips of unreserved 
forest tracts situated between the first class forest reserves and the plains 
which have been cadastrally surveyed. 

80. The area repared in advance during the first season covered only 
108 square miles, an!during the season under report 476 square miles were 
prepared, or 584 square miles in all. Of this, 263 square miles were finally corn- 
pleted, leaving 321 square miles in advance for the ensuing field season. 

81. An estimate has not been made of the entire area remaining for 
survey, but there are about 4,000 square miles of reserved forest lands in the 
province, which alone would occupy the party some years. Up to date the 
detail survey of about 350 square miles has been completed. The nature of 
the country presents extraordinary difficulties to survey operations on account 
of the allnost impenetrable undergrowth. The Pegu Yoma range, forming 
the eastern limit, is rugged and in many parts inaccessible, and attainv 
a maximum elevation of 2,661 feet a t  Kambalulaung in the Thonze reserve. 
There are several high ridges running parallel to the Yoma range, some of 
which completely overlook it, forming a belt of about six miles in width, west 
of which there is a sudden fall of from 1,500 to 1,000 feet, covered with 
primzval forest and cut up with innumerable streams, making the survey 
of it a most laborious, slow, and tedious task. The Yonla or backbone 
of the range stands up like a wall above the lower hills, showing a comparative 
height in a part of the Thonze reserve of more than 2,000 feet in a little 
more than a mile from the crest. Most of the forest reserves derive their 
names from the principal streams which flow through them, eventually falling 
into the great I r r~wadrly  river. 

82. The Commissariat arrangements involve serious responsibilities, as over 
600 men have to be provided with all thenecessaries of life, which have to be 
conveyed from great distances on elephants, and stored at  central dep6ts along 
the line of survey operations. Happil there has been no breakdown hitherto, fY but there is always more or less risk o such a misfortune occurring. 

83. I n  comparison with the previous field season, during which 26 men out 
of 361 died, and 40 per cent. of the establishment were prostrated with fever 
and dysentery, the health of the party this season was fair. The Sub- 
Surveyors, however, suffered much, and the klassies still more : out of 560 men 
there were 498 admissions to hospital, of whom 5 died. The greater freedom 
from sickness this season was owing to the precautions taken to have the 
camps on elevated spots and to make the men build machans to sleep on. 

84. The work executed b the assistants and the senior surveyors is of 
superior quality both as regar I s accuracy and draftsmanship. Test lines 
have been run in the work done, and the result is reported by Mr. H6rst as 
satisfactory. Permanent marks have been left over the ground at  half-mile 
intervals, besides which every tenth traverse post is marked with an iron plate 
having a number in the Burnlcse character cut on it : these plates are numbered 
consecutively from 1 to 1,000, and are supplied by the Forest Department. 
There is, however, a difficulty about the protection of thesc traverse stations on 
the Yoma range, along which wild elephants have formed a track and have 
pulled u a number of the traverse posts. A narrative report of the country 
surveye 1 will be found at  page . 

85. The programme for the ensuing season will be as follows. As there is no 
triangulation in advance of the traverse survey, the area to be triangulated will 
proceed pari passu with the traverse survey, chiefly in the Prome civil district, 
including Shwele, Myodaung and the Shwedaung townships, comprising 125 
square miles. The detail survey on the scale of 4 inches=l mile will be continued 
from where it was left off last field season, and will be almost entirely confined to 
the ~ l ~ ~ ~ ~ ~ ~ ~ d d ~  district, including a number of forest reserves, embracing an 
area of between 300 and 400 square miles, and if time pennits, the detail ~urvey  
of the lLilly tracts in the Shwedaung township of the Proine district will also 
be poceeded with." 

Mr. Rijret reports very fnvournbly of  his asmiatant*, Messre. Wilson. Torrens. Clihson, and Orahnrn, and thnt t l ~ e  
rob.sor~ryora under the circurnatances, did feirly well, nltliouuh the oreos turned out hy eech innividunl 
were uecesl~ri lg vcr). l m d l  on account of tho henvy line cutting alld jullgle cleering. 
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HISSAR DISTRICT, PUNJAB. 

(No. 1 PARTY, REVENUE BRANCH.) 

$36. This party left its recess quarters at Dlurree on the 10th October under 
the charge of Colonel D. AIacdonald, wlio 

Personnel. conducted the field operations up to 2nd 
~ieutenent-colonel D. Macdnnnld, Deputy Sllper- Ifarch 1884, when he proceeded on fur- 

intendent, 2nd prndr, in  charge up to 2nd March 
1.584. lough, and was relieved by Lieutenant- 

~ieutennnt.colone1 F. Coddington, D ~ P U ~ Y  Super- Colonel F. Coddington, under whose 
intendent, 2nd grnde, in charge from 3rd March 
1884. supervision the party has since remained. 

M ~ .  W. S Rottress. S u r v ~ y o r ,  3rd gmde. 
,, A. J. Gibso~~,  ditto. 3rd do. up to 3let 

87. The survey has been continued on 
I)ecern\)or 1883. the procedure adopted under the orders 

,, Q. camphell, Assistnnt Surveyor, latglade. Of Government in the previous year, tile , E. 1 M r e ,  ditto. 2nd do. 
,, J. P. Ilarker, ditto, ard do. operations comprising a topographical 

from 23rd D ~ c e ~ n b r r  1883. 
24 sub.survegora and  others. survey on the sci~le of 2 inches to a mile, 

combined with a system of skeletorl 
traverses to aid an approuching settlement survey. Full particulars of this 
system were given in last year's report of the operations of this party : 
briefly stated, the traversing follows village boundaries, ill the interior of which 
sub-trnverses are run at distances of about half a mile apart, furnishing fixed 
points at short intervals, all of which are permanently marked. From the 
data obtained of these points skeleton plots can be prepared on any required 
scale, and these will furnish an efficient frame-work for the cadastral survey 
of fields to be undertaken by the patwaris of the district under the superin- 
tendence of the Settlement Department. 

88. Operations were commenced on 15th October 1883, and brought to 
a close on 10th April 1884, on the completion of the survey of the Hissar 
district, which has thus been successfully carried out in two years, according to 
the original estimate, altl~ough considerable drains had to be made on the 
establ~shment during the field seasoil to assist in the formati011 of a detachment 
demanded for special urgcnt operatiol~s in Kajputana. 

89. I n  addition to the 2-inch topograpllical survey of the district, tlie 
Government Cattle Farm at Hissar has been surveyed on the scale of 6 inches 
to a mile for the Coininissariat L)epartinent, aud the civil station and city of 
EIissar on the 12-inch scale. 

90. Tho areas surveyed on tho different scalcs during the past seas011 are 
given in thc following statemeut :- 

Hissar district ... . . . 2-inch scale-1,782 square miles. 

,, farm ... ... 6 ,, ,I 64 , I  

,, station and city .-. 12 ,, ,, 4 , I  

A11 overlap survey of a belt of country, half a mile in width, was also lnade 
in the adjoining districts to ensure a good conliectio~~ with the surveys thereof. 

01. The nature of the couiitry in wllich the topogl*aphy has been executed 
is similar to that met with in tllc previous year, bei~lg for the nlost  art very 
open, with few topographical features, a r ~ d  is essentially easy for survey. Tile 
planc-tabling has been tested by 240 linear mlles of check survey, and the 
colnparison proved the work to be ,yood. Twenty-one miles of spirit-levelling 
were also run to connect tllc lcvcls of thc Irrigation Department a ~ l d  of the 
Iiailway with those of the 'Srigonomctrical Survey. 

92. The villagc boundary traversing covered an area of 811 square miles, 
while t l ~ c  intcrnal sub-trnverscs embraced 2,011 square miles. No fresh station3 
of the 'l'r~~ononlctrical Snrvcy fell within the arca of the year's operations ; con- 
sequently therc are no comparisons of dista~lces available. 'the connections, 
howcver, that werc nladc during the previous season, with 29 trigo~~olnetrical 
~tations, secured au accurate basis for tLt: extension aud couipletion of the 
travcrse work. 
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93. Previous to the commencement of survey operations, the trijunctions 
of village bouudaries mere marked by b '  boorjas, " or high conical pillars. These 
were found to be unsuitable for use as traverse stations, and were therefore 
renloved and replaced b y  nlasonry platforms which have been used throughout 
for theodolite stations. The  permanent marking of the stations of the boundary 
traverses, and of the extra traverses for the Settlement Department has been 
systematicall carried out. On this subject Lieutenant-Colonel Coddington i reports as fol ows :- 

" During the previous year, in an area of 3,000 square miles, the traverse stations had 
been marked with concrete blocks, in size 18" x 6" x 6", at a cost of Rs. 11,512-10-4. The 
remaining portion of the district was similarly marked during the past year, at a cost of 
Rs. 1,338-7-10. Thus the total cost of marking all the traversed points in the district 
has beeu Rs. 12,851-2-2, at an average cost per square mile of Rs. 3-10-7. For this 
outlay 19,623 concrete blocks have been embedded. Of this number 8,218 are situated 
ou  village boundaries, m d  11,405 i n  the interior of villages. The cost per block, inoluding 
mnnufaoture, conveyance, and embedding, has averaged 10 annas." 

Copies of the data of all the permanent points on the village boundaries, 
as well as those on the internal lines, have been prepared for the Settlement 
Department, together with an index plot, on which every marked point has beell 
shown. 

94. The  mapping of the season's 2-inch topography in Hissar is embraced 
in 28 standard-sized sections which have been prepared in duplicate, one set being 
for reproduction to scale, and the other for reduction to the 1-inch scale. The 
cattle farm on the 6-inch scale has been drawn in nine standard-sized sections, and 
the city and civil station on the 12-inch scale in two similar sized sections. 

95. The publication of the maps of the Murree and Kahuta tahsils of the 
Rawal Pindi district on the 4-inch scale, the survey of which was executed 
by tbis part prior to the Hissar survey, has been deferred for the insertion 
of the boun c r  aries of the forest reserves which are in the course of adjust- 
rnent by the Settlement Department. The necessary information has been 
received for 16 sheets, which number has now been completed. I t  is antici- 
pated that the boundaries in the remaining 19 sheets will be decided, and the 
maps finished during next year. 

96. Owing to the want of orders regarding the future employment of this 
party, no preliminary traversing has been prepared. I t  was originally intended 
that the survey of the Ferozpore district should be taken up in succession to, and 
on the same system as that carried out in Hissar. From the experience gained 
there, however, it is considered that in the plains of the Punjab, where the 
country is opcn and the physical features simple, such an elaborate system 
of traverses is not necessary, and that fewer fixed points will be sufficient to 
base subsequent cadastral operations. 

97. The Punjab Government, on financial grounds, also demanded the 
restriction of ;he scierltific work to the lowest necessary limit. Proposals were 
llratIe by the Settlement Coinn~issioner clianging materially the scope and 
nature of the future operations in the Punjab. 

The pincipal features of the procedure recommerided are- 
1.-A nlodified skeleton traverse survey, utilizing trijunction plat- 

forms for stations and fixing two in each village. 
11.-The topography for revised 2-inch maps of the province, to be 

taker) from the settlement maps, the details being tested and 
added to where wanting. 

111.-A scielltific survey of all the riverain tracts in the Punjah which 
are subject to fluvial action. 

These proposals have received the sanction of the Gover~~ment  of India, 
and during the next field season detachments of this party will 1)e engagcd 
in the districts of Ferozpore, Umballa, Jallandhar, and Ludhiana on the various 
ol,crations detailed above.* 

~ ~ l ~ ~ e l  Codllington reports fasournbly of hie nasi~tnnts, both Europenn nnd nnt~ve ,  and cornmc~lals t l ~ r  r x r r t ~ o ~ ~ s  
of M~~~~~ Huttres~,  Cttmpl,ell, nnd Harkrr. Tho following lnclnbpru of the n n t ~ v e  estnbl~shlnent ure s u ~ d  to deserve 

Tiz,-  ~ ~ ~ t ~ ~ o r  Cbskcrbotty, Elehi Bux, Ayid M~~homed,  aud Sllajudlo. 
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THANA DISTRICT, BOMBAY PRESIDENCY. 

(No. 10 PARTY, REVENUE BRANCH ) 

98. The field operatioris of this party were resumed on the 5th Dccember 

Personnel. 
1883, under the direction of Major J. Hill, 
R.E.. who remained in charre till 5th Rli~v 

Major J. Hill. R.n.,  OIficiating De~)uty Suporin- 188h, when, his services bGng required f& tendent, 3rd p d e ,  in cllarge up to 5th Mlly 1884. 
Mr. A. M. Law~on,  Snrvcyor, 2nd grade, otliciat- the exclusive superintendence of the 

ing in c h ~ r g c  lroin 6th May 1884. 
B1r. J. I\'ewln~id, Awietant Surveyor, l a b  grade. 

Tidal and Levelling operations, RIr. A. RI. 
,, W. M I<CIIY, ditto, 1st do. Lawson, the senior assistant, was placed 
,, R. I(. Dickillson. ditto, l e t  do. in telnporary charge, and under his super- 

18 Sub.sul.vcyora and others. 
vision the field operation8 were brouplit 

to a close and the recess duties conducted till the 2 d  October 1884, when 
nlajor Hill resumed the charge. 

99 The operations of this party have been of two descriptions during 
the year: lst, the survey of the T'hana Collectorate on the 4-inch scale, which 
has been continued under the same conditions as in the previous season, which 
are described in paragraph 130 of the last Annual Report; and 2nd, t l ~ e  2-inch 
survey of the J&whBr State, situated within the Thana Collectorace, wherein 
close survey has been made of tlie topographical details, omitting village 
boundaries. The index map will be found at page 22. 

100. The area surveyed on the 4-inch scale in the Thana diatrict is 612 
square miles, and on the 2-inch scale, 288 square niiles in the J5wh;lr State 
has been completed. I n  addition to the area which has been mapped, 
preliminary triangulation and traversing has been extended over 460 square 
miles for the detail survey next season, and triarlgulation alone has been 
executed over a further area of 220 square miles in advance. 

101. The country surveyed lies betwoen the Western Ghats and tlie sea 
and between tlie parallels of 1'3" 45' and 20" latitude. I t  includes the Rlokida 
sub-division and a portion of the Dhhhnu taluka of the Thana district and 
of the JBwh&r State. Regarding this tract Mr. Lawson reports as follows :- 

"The country surveyed last season mas exceedingly difficult. Vith the exception of 
a strip along the coast, it was very hilly and intiicate, beiug cut up in nll directicns by deup 
gorges, the sides of which are covered w~th forest. This part is notoriously unhenltliy for 
two or three rno~tths nfter the rains. I t  became necessary therefore to employ the Surveyors 
as much as possible in the more opec tracts during the early part of the season, but althoueh 
the party undoubtedly benefited by this arrangement, there was still a great diminution in 
the outturn during December and Jauuary owiug to the prevalence of malarious fever." 

A description of the country by Mr. Lawson is given in tlie appeudix 
to this report, and conveys a good idea of the difficult tract over which the 
operations have been extended. 

102. Throughout the survey on tlie 4-iuch scale all the village boundaries 
have becn determined by actual survey : the comparison thereof with t l ~ e  settle- 
ment maps confirins the result obtained during tlie previous season, viz. that the 
provincial maps are reliable in flat country, but that those ill hilly ground are 
very inaccurate. 

103. l'he traversc survey has fixed 2,992 points, of which 432 are village 
trijunctions, and stones are embedded at the relnaining points with a special 
mark cut on them. The lieigllts of 372 points in the Thana district and '31 in 
the RolCtba district havc been detcrnlined trigonometrically, and verified by 
connection with the bench innrlis of tho Tidal and Lcvclling operations. The 
accuracy of the detail survcy has becn testcd in tlie plain country by 190 
lincar milcs of check survey, and in tlic liilly country by i~z situ examination 
of the details from ~clected points. 

104. 'I'he plan adopted during the prcvious ycar by Major Hill of 
utilizing tlie original field shccts of tho 4-inch ~cn le  sections, as the means of 
reproduction, so as to avoid the labour of re-cirnming theln during the recess, 
and to obviatc the danger of the mapping falling into arrears, has been kept in 
view d u ~ i n g  the past season and with good results. On the whole outturn 
of ficld work on tllc 4-inch scale, 74 per cent. has been passed as fit for 
reproduction. Thc great saving in the labour of drawiilg thus obtained has 
enabled the publication of the maps to keep pace with the survey. 

E 2 
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105. Tlie following maps have been prepared during the recess :-44 sec-' 
tions of the standard size on the 4-inch scale comprised witahin sheets 
Nos. 79, 8 0 ,  81, 82, for reproduction to scale; 7 sections of sheetsNos. 79 and 82 
on the 2-inch scale for reduction to 1 inch. In  addition to the above, 52 skele- 
tori maps on the 4-inch scale, showing village boundaries and traverse stations, 
have been prepared for the Settlement Department. 

106. The work rernainirig for tliis party in the Thana arid Kolbba districts 
will bo completed during the next season, after which, according to present 
arrangements and the orders of the Government of India, i t  will be employed 
in the portion of the Bombay Presidency, south of the parallel of 16", which 
comprises Belgaum, Dh(lrw(lr and KBrwSr. 

107. Mr. Lawson acknowledges the valuable assistance obtaincd from EIis 
Highness the Raja of J(lwh&r while the party was employed in his State. 

108. The recess office of this party mas inspected by the Surveyor-General 
a t  Poona in November 1881, who formed a favourable opinion of the mapping 
and the careful and business-like arrangements of Major Hill's superintend- 
ence.* 

CADASTRAL CR FIELD SURVEY. 

AJMElZE-MERWARA DISTRICT, RAJPUTANA. 

109. Tlie revision of the settlement of Ajmere-Merwara having become 
necessary, the assistance of the Survey Department was asked for to ensure the 
construction of sufficiently accurate maps. A meeting was held a t  Nusseerabad 
between the Surveyor-General and the Commissioner, and the Settlement 
Officer of Ajmzre-Merwara, to  discuss the question of the systeru of survey to be 
adopted, when the following facts were elicited :- 

(1) I n  Ajmere, over a large area there are no permanent field~, the cultivated ares 
being always shifting, while in Merwara, among the hille, the  fields are 
nlore permanent, but there also the cultivation is continually beiug added to. 

(2) The area to be dealt with is- 

Ajmere (exoluding istimrnr and jngir estates). . . 560 square miles. 
Merwnra ... ... ... ... 640 ditto. 

The  problem to  be solved mas to obtain a survey which should furnish maps 
tnat can be reproduced. I t  was clear that a cadastral survey, however accurate, 
would, owing to the shifting nature bf t,he cultivation, soon became obsolete in 
most of its features, and was therefore inapplicable. I t  was coilsidered that the 
only other method suitable would be a traverse and village boundary survey, 
under wllich system fixed points would be established by professional traversing, 
and skeleton maps provided showing tlie boundaries of each village and 
the position of each perxancnt mark within it, and on these data the local 
surveyors (pntzoarz's) mould be able to map in the cultivation at the time of their 
survey. The skeleton maps would be reproduced by photo-zincograph or P lithography, so that whenever maps of tlie time of survey became obso ete, 
fresh skeleton maps would be available on which tlie patwuri could carry out the 
])em field measuretuents. 

Mnjor Hill hne reported on the eervicee of  his assiatnnts as follows :- 
' .Mr.  Lnwsnn's work durinp the field renson was, an osunl, moat setisfnctorily ~verformed. * * 

During the time IIP hcld cl.nrge he hns cn~ried on the walk v e m ~ ~ r k n h l ~  a-rll. He  hne now h ~ l d  rhnrpe of the party 
on tllrpe different nrrnsione. R I I ~  in ench instunce 1 hevc hnd every reHBon to be well sstinfird with the way in which 
h e  perlorrned his dutiee. 

'*Mr. Newlnnd performed his duties most efficiently and sntialsctorily. 

'I Mr. Kelly hns workod well, nnd l ~ a s  turned out n considerable nmount of work, nll of which is r n r e f ~ ~ l l y  executed. 
#.Mr. Dickineon hns, ns ulunl, worked very entimfnctorily, both in the field and in office nnd is well 

llemersing o f  promotio~~." 
Of the native ~stnl,lirhrnent, " the office nssirtsnt nnd sub-surreyors, with the exception of one trnverse surveyor, 

hnre ell done good work." 
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110. This system of survey, which appeared to be the most suitable one 
for the special cir&mstanccs of' the country, was approved b y  the Government of 
India, 'I'he 1)cputy S u r v e ~ o r  General rcported that surveyors were not avail- 
able to be sent to Ajmere, as t l~e i r  ~vithdrawal from other districts would 
serioubly interfere with the work in progress, and recommended tllat for the current 
field season the work i n  Ajnlere should be resricted to the demarcation of the 
village boundaries and the cultivated tracts b y  the dihtrict authorities, end that 
a strong survey party should undertake the survey a t  the beginning of the next 
season. The  Government of India, however, considered the survey of Ajmere 
of great urgency, aild directed that a small party shodd be immediately deputed 
there. 

111. Orders were then issued on 13th December 1883 to the officers in 
of Nos. 1 and 3 ltevertue Parties to arrange for a detachillent to proceed 

to Ajmere to undertalte the work. 
Field operations were commenced on 7th January 1884 b y  the first por- 

Personnel. 
tion of the detachment 'in talisil Todgarh, a t  the 
extreilie south of Dierwara, and the remainder of t l ~ e  

Bfr. A. J. Glbaon7 S u l v e ~ o r l  3rd detachment broke ground on 17th idem. The  strength 
grade, in rliarne. 

M r  C .  W. scJcrs, Assist~ii t  S U ~ V C ~ O ~ ,  of the f 1111 detacl:me~~t is given in the margin, 
l e t  grade. 

Scren Sub-surveyors. and the Deputy Superintendent, in  charge No. 1 
Party,  n a s  directed to exercise general superintend- 

ence over the work. This superintendence was subsequently transferred to 
Major E. H. Steel, Deputy Superintendent, 4th grade, who has supervised 
t l ~ e  operations s i l~ce 27th January 1881. T h e  field work was continued till 13th 
April. 

11 2. ?'he area completed in both boundary and interior traverses amounts 
to 91 square miles, while an area of 63 square miles in  advance has bee11 
l~artially traversed. The boundary traversing comprises 258 linear miles, and 
the interior t r ave r s in~  145 linear miles. T h e  triplo, junction marks of villages 
and other boundary pillars have been utilized as far as possible for theodolite 
stations. All the stations, 742 in number, of the interior traverses have been 
permanently marked b y  stones projecting about a foot above the ground. 

1 13. 'I'he msiu traverses have been connected uvith trigon~met~rical stations 
and the measurements nlride to accord tl~erewitlt. Fo r  this purpose some 
minor triarlgulation has been carried out by Blr. Gibson, in which four new 
stations were fixed. Azinluth observations have been taken a t  11 stations 
to check the angular worlr of tlte traverses. 

114. A good deal of trouble and delay aroue from a disturbance between 
tlie villagers of Birjal in British territory and those of L)eognrh in the Oodeypore 
State rc(l-alding a disputed boundary, which they would not allow to be sur- 
~ e j e d .  '1 lie Assistant Coniluissioner requested that the survey parties might 
he withdrawn, wllich was done, a l ~ d  the boundnly still remains unsurveyed. 

115. T h e  outturn of work is sniall, but i t  is as much as could reasonably 
]lave becn expectcd considering the sniall and inadequate establishment that was 
employcd, a11d 11iat i t  was hurried into the country late in t l ~ e  season, wilereby 
i t  worked unclcr great disadvantage, and that the opel.ations were limited to a 
,chart field scabon of' three working u~onths. RZorc:over, the country was very 
difficult for traverse operations, the ground being ltilly and very rou,$l in parts, 
and some delay was experienced in clearing jungle for the traverse lines. 

116. Skeleton maps, on tlte scale of 1 6  inches to a mile, of the season's 
work, wllirh cot~~prises 10 villages in 45 sheets, have been forwarded to the 
Settlement Oficcr. 

117. As tllc settlentent survey of Aj~nere district is to be finished b y  
Blnrch 1886, i t  nras requisite that tlie Survey Department should complete t l ~ e  
boundary nlltl traverse survey during tlre season of 1 3 ~ 4 - 8 5  and furnish the 
Settlenlent Oficer with skcleton maps of all villagc~s by October 18F5. T o  
ennble this worlc to bc completed, a full party under the immccliate charge of 
b l ~ j o r  E. H. Stccl lias been deputed to Ajnlele fur the current season." 

Mnjor  Stcel apenka in favourable terms of Mr. Oibnon, who, he sngs, is a very hard-working and painstaking 
na8is tnn t .  

Mr. Oihaon reports n o  follo\vs :- ' I  Mr. Scyers 11- worked duriiig the field scanon in n most energetic manner 
' n111l Il.!a 81t n l l  timva been mo8t willing to 11ssiat me." " The sob-~urveyors have all worked fi~irly, but they 

were ineal~crir~iced in  tlie kind of work they were e~nployed on." 
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BASSEIN AND HENZADIL DISTRICTS, BRITISH BURMA. 

(No. 8 PARTY, REVENUE BRANCH.) 

118. This party, the strength of which is given in the margin, continued 

Peraor,nel. under the superintendence of Major 
Hutchinson throughout the year. The 

Alnjor H. S .  Hutchinson. Deputy Superintendent, traversing sectioll left Rangooll for the 4th grade. 
Mr. H.  H. Littlewood, Surveyor, 2nd grede. field 011 15th November, and the cadas- 
,, H. Dosrnnn, 
,, H. H. Smurt, ditto* 3rd tral sections followed on the arrival of 

ditto, 4th do. 
,, T. H .  Donne, Officinting ditto, 4th do, the establishment from India on 24th 
,, W H. I'e~irose. Aesistn~~t ditto, 1st do. November and 10th Decelnber 1883. 
,, W H. D Ewing, ,, ditto, 3rd do. 
2s s u b - S U ~ V C Y ~ ~ B  nnd others. Field operations were resumed in the 

Temporary Eetnbliahment Bassein and Henzada di~t~ricts, and were 
continued until 15th May 1884, when the 

136 Field surveyors nnd others. 
2 Levellers. party returned to recess quarters in -- 

Rangoon. 
119. The  cadastral survey in the Bnssein dlstrict has been nearly com- 

pleted, and i t  has been extendedin the Henzada district. The completed areas 
in the different townships in each district and the total areas are shown in the 
following statement :- 

In  addition to the above, preparatory boundary traversing for the cadastral 
survey next season has been extended over an area of 693 miles. I n  the cadas- 
tral operations, a much larger proportion of cultivation to the waste land came 
under surrey tbis season. Of the 758 square miles of cadastral work, 470 
square miles is rich cnltivation, containing 7,23,810 fields, nearly two lakhs in 
excess of last year, having an average area of 0.41 of an acre. The country is 
said to be perfectly f la t  and much intersected with water. A portion on the right 
bank of the Ngawun river, in the Bassein district, along the foot of the Yoma 
hills, contained much jungle and swampy land, and mas a difficult piece of 
work. 

120. By request of the local Government a special survey of the Oke-po 
coal field, situated in the hills near Oke-po, was attempted by a small detach- 
ment which commenced operations a t  the end of October. The ground, 
however, presented great difficulties, and was so covered with dense jungle that 
extensive llne cutting had to be undertaken for the survey. Tlle locality, 
nloreover, was very unhealthy, and after a month's hard work the survey had to 
be abandoned, as all the men mere prostrated by fever. 

121. The revision sui-vey of 648 square miles of previous survey, to bring 
the maps into accord with the settlement papers, entailed even greater labour than 
was experienced in the previous season, when that work was considered a heavy 
one, and led to a special provision by the settlement department to assist in 
the process: 3?,G44 ncem fields have been surveyed, and the boundaries of 
:41,88& fields revised, making a total of 60,528 fields operated in, or 11 
per cent. of the old work. On this subject Major Hutchinsou reports:- 

... Kyone-kazin .. , 3 4'60 
Bassein ... ... ... Lemyct-hna ... ... 60 76 99 

Ye-gyi ... ... ... 44 72'34 

" Only one who has done this work can estimnto the labow it involves; it has been 
a very heavy drag upon our season's outturn of new survey * * * * nnd was illdeed the main 
cause of my not beiug able to complete tho ground on the right bank of the Ngawun river, 
which I had been pnrticulnrly anxious to accomplish." 

122. The cadastral suryey has been thoroughly tested by 1,OGS linear miles 
of check survey, of which 281 miles were measured by European officers and 

,, .f Henznda ... 
c 

... ... 
a ::: ... ... 
Oke-po ... ... ... 

Total 

3 b 
131 
86 

318 

194'23 
259.52 
150.29 ----- 
767.97 





CADASTRAL SURVEY. 3 1 

787 miles by native agency. The Deputy Superintendent constantly visited 
the field camps and inspected the field surveyors as much as possible. T l ~ e  
traverse work has beet1 connected with six stations of the great trigon(,- 
nletrical survey, and the chain measurements niade to agrce with the 
t,riangulation distallces. The angular work has been checked by azimutll 
observations a t  82 stations. The correction on the chain measurements 
averages 12 links per mille, and the angular correction averages one minute per 
10 stations. The traverse work in the Henzada district has been connected 
with the work of the Prome and Tharrawaddy cadastral survey near the junc- 
tion of the three districts, with very satisfactory results ; tlie linear differellee 
bci11g 1.52 chains and the angular diffcrence 2' only. 

123. Permanent marks consisting of pottery cylinders have been embedded 
at all the traverse stations, and special arrangcrnents have been msde this 
year to ensure their proper protection. On this subject Major Huschinsoi~ 
reports :- 

"Every traverse surveyor has kept a field plot of his worlr on the 2-inch scale, and as 
he passed from village to villnae, he handed over a trace from this plot to the headmau of 
tile village, telling him that so many mnrks had been placed on his boundary for which the 
Government would hold him responsible, and taking his eignature as a token that he had 
received this warning. From these field plots a chart wtls kept up in the survey offioe, 
and as each circle was completed a copy of the same was furnished to the Deputy Commis- 
sioner's nnd settlement offices. 

<' One copy of each iudividual village was separately prepared on Government stamped 
paper bearing the settlement officer's signature : these were sent as soon as possible to the 
settlement ofice for distribution to the village headmen, together with a copy of the 
Government order under which they are made llable for the protection of these marks. 
It is hoped that these precautions will do much to preserve our stations, but the iuherently 
niiscliievous character of the Burman has, I fear, already in some instances rendered them 
futile." 

124. The instruction of Burmans in surveying has been continued with 
marked results. Eighty pupils have been attached to the party, and of these 
63 qualified for survey certificates. This was considered very satisfactury by 
the local Goverurnent, and elicited the thanks of the Chief Commissioner t,o 
Major Hutchinson and to his assistant, Mr. Littlewood. The training of the 
iad~genous agency by this survey party was started, however, by Major Steel 
three years previously, and continued in the following years by Lieutenant- 
Colonel Wilkias. The general question of the capabilities of Burmans for 
survey employment has been recorded in previous reports of this party, and 
Major Hutchinson states that it does not call for fwther comment. The 
gcneral em1)loyinent of Hurmans as field surveyors, Major Hutchinsoil 
considers, " llas only to be tried in order to be abandoned." Burmans seem 
to succeed betteras theodolite surveyors, for Major Hutchinson reports that 
6 6 six men ~vorlted wit11 us through the season: three of these did &st class 
work, and three fair work. Tl le~r  rate of progress was slow, but i t  was sure 
and accurate." 

125. A survey scllool was opened a t  Henzada. Major Hutchinson 
writes :- 

" It does not seem to have attracted very many scholars, and might with advantage, 
I think, be dispensed with, oortainly nfter this survey party leaves the district, as the 
Bassein school suffices for the Irramaddy division." 

126. Two squads of levellers have been attached to the party, and their 
work is reportcd on with the other levcll~ng operations of the department, at 
pagc 54. 

127. Tho 16-inch sheets, 773 in number, of the area where the settlemctit 
and revision survey operated, have becn sublnitted to Calcutta to be photozinco- 
graphed, as well as 48 sheets of the Bussein town survey. The manuscril~t 
traccs with ficld area statenicnts of the cadastral maps of the present survey 
llave bcer~ supplied to tlie settle~ncnt officer. The ger~eral maps on the %inch 
scale of tllis season's arca have not yct bcen completed. 

128. This party is to continue operations at reduced strength to co~nplete 
tlle survey of the Henzada district during t l ~ e  ncxt season. The boundary estab- 
lisl~mcnt wl~icll had completed its work in Henzada was therefore withdrawn, 
l111d i t  llas been absorbed anlong ctlier parties in India. The reduced 
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party, according to present orders, will be ~ i t ~ h d r e w n  from n u r ~ n a  in October 
1885, leaving a small detacl~rnent behind to excute the settlelnerlt revisions 
during 1885-86.* 

BENARES AND BAST1 DISTRICTS, NORTH-WEST PROVINCES. 

(No. 4 PARTY, REVENUE BRANCH.) 
129. This party resumed the cadastral survey of the 13enares district, 

Personnel. which has beer1 completed, and commerlced 
similar operations in district Basti. 

nlajor W. Barron, s o., Deputy Soper in tende~~t ,  
oficintinp 2nd grade, it1 ciinrgtr lrom i3 t  to 31st AIajor narron's health having failed, he 
Oc,oher 1883; nn furlough from 9 t h  Sovcmher 1883. was granted furlough to Europe, alld the 

Major 9. H Cnwt~n, 8 0.. Deputy Soperintrndent, 
4th grade, in charge from 11th L)ecemb~r 1883. party was conducted into the field by 

Mr. a. H. Cooke, officiating Deputy Sllperin- Mr. G.  11. Cooke, who superintended the 
tendent,  4 th  grade, in  chnrge from 1 s t  Novrn~her to 
10th December 1883. Doing d u t y  from 1 1 t h  field operations till 10th December 1883, 
December 1883 to  16 th  ~ u g n s t  1884. when he was relieved by Major Cowan, 

Mr. H. T. Hanby, Surveyor, 3rd grade. 
,. W. C. Price, ditto, 4 th  do. under whose charge the subsequent oper- 
,, S. O. Dladras, Assistant Surveyor, 1 s t  grade, ations have been carried on. 

u p  to  26th April 1884. 
N r  E. P. S. HIII, Assistant Surveyor, 1 s t  glade,  130. In  Benares the field work corn- 

joined 3rd MHJ 1884. 
Mr. L. F. Berkeley. Assistant Surveyor, 2nd 

nlenced on 20th October 1883, and pro- 
grade gressed steadily throughout until the 

Mr. ~ f .  S. WiIIes, Assistnnt Surveyor, 3rd grade, conlpletion of the survey on 27th April 
u p  to  1 s t  October 1W-l 

firr. B. R. Hughes,  Assistnnt Surveyor, 3rd grade, lb84,  when the main party returned to 
joined 16th  October 1883. 

Mr. W. E. Jol~nson, Assistnnt Surveyor, 3rd grnde, 
recess quarters a t  Naini l'al. In  district 

joined 18th d u g u s t  1884 Basti operations were commenced ill 
25  Suh.surveyors and others. January 1884, but as the conditions there 

Teinporary Establish~i~ent.  were less favourable than in Benares, the 

338 Field surveyors and others. 
area taken up  for dctail survey was not 
completed till the end of May, a small 

detachment remaining in the field throughout that month. 

-- - 

blejor Hutcl~inson ogoin reports most fnvournhly of Mr. Litt,lewnod n8 follows:--" H e  ia most ,judicinua in hia 
~nannyelnent of nativps, is posnesred of sound judqnlent, rind llns on nll nccnsions displnyc~l tnr.t,, p!lticncc, rind 
perneverance in his work;" and ndds t h a t  be  is well fitted for t h e  senior dep;~r tmcnt .  Mr. I ) O ~ V I ~ : I I I  i n  81li1l to llnve 
el~own himeelf zenlous and nhle in his work, nnd Mr. Smar t  t o  llnvc sustained Iris reput:ntion as 11 Grrt rlnss R I I I ~  ZCRIOUB 
surveyor. M r .  I)onne l ~ n s  ngnin cnndncted the d l ~ t i e s  of  tile revision camp w i ~ h  much crcdit. hlessrs. I 'e~~rose nud 
Ewing a re  reoortcd to have workcd well and giveu satisfaction. 

131. I n  the ~ e i a r e s  district the sirvey of the Chandauli tahsil, on the 
right bank of the Ganges, had been completed during 1582-83, with the excep- 
tion of a line of villages along the river: this year tlleso villa.ges were surveyed, 
and also the tract remaining for survey on the left bank, including the city of 
Benares. One hundred and nineteen square miles of the Maharaja of Benares' 
family domains lie in this part of tlle district, and it had been the intention to 
survey this area on the 2-inch scale only ; but on tlie Maharaja undertalcing to 
pay the cost of a cadastral survey, the Board of Revenue, North-Wcst Provinces, 
sanctioned it, and this part of tlie family doinains was included in the 16-inch 
survey of the district. One village of district Ballia lying on the right bank of 
the Ganges, consisting of a large tract of riverain land, l ~ a s  also been surveyed 
on the 16-inch scale : i t  had been included in the 4-inch survey of 1882-83, as 
part of district Shahabad witliia the juriscliction of which it is situated, but 
as the revenue therefrom is paid in Ballia, the Scttleinent Officer required 
a field-by -field survey and Ichusru. 11, Basti, the survey brolce ground a t  the south- 
west corner of the district in pargana Amorah : a good outturn of travcrsing 
mas obtaiued, a n d  two complete tuppas (subdivisions) and part of a third have 
been surveyed cadastrally. 

132. The  separate areas surveyed, in the several districts ment,iolied, are 
shown in the follotving statement :- 

DIST~ICTS. 

... ... Ballia ... , . . ... ... B c n a r e s  ... ,.. ... D i t t o  ... .,. ',. 

... ... Bnsti ... ... 

~r~ilrs .  
Arcn in Rquaro 

l l , , h l  
611'09 

10 .98  
lOO.ti6 ---- 
734'14 

Scnle or sorrry. viIIqc.. Numl~cr 01 

I6 i ~ ~ r h e s  = 1 m i l e  
Ditto ditto 

32 inches  = 1 milo 
16 inclicu = 1 mile 

Totnl ... 

1 
1,420  

,I 1 
30!) - -  

1,774 
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133. The area surveyed on the 32-inch scale includes the city of Benares 
and suburbs, which was a very intricate and laborious piece of work. The 
number of fields surveyed is 872,144, the average size of which in the 
Benares district is 0.59 acre, and in Basti 0.34 acre. 

134. The joint operation of survey and preparation of settlement records 
has been continued, as in the previous year, under the system known as the 
Benares system, the procedure of which was described in the Annual Report 
for 1882-83, pages 26-27, and appendix, page 88. The work has been carried 
on according to the hand-book of instructior~s compiled by Major Barron, as 
mentioned a t  page 27 of the same report, except that in the Basti district, 
where some changes were introduced in the division of labour which threw 
more work on the Survey Department. The results of this year's work have 
confirmed the favourable anticipations of greater expedition, and reduced cost 
under the combined system of survey and record-writing; but a complete 
statement of the actual expenditure on the Survey and revised Record-of-Rights 
of district Benares cannot be furnished until the work of the Settlement Depart- 
ment is finished. 

135. Regarding the operations of the season, Major Cowan reports as 
follows :- 

"The great difficulty in former seasons used to be the obstructiveness of the villagers 
in not giving the information and the free labour required; but this has been much 
diminished siuce the department began to write the khasrns (field registers). This season 
the chief hindrances to the work have been :- 

(1) The weakening of the establishment by the detachment sent to make a cadastral 
survey of the Debra Dhu and by the repeated drafts of inspectors and attains 
requisitioned for the same survey. 

(2) The want of a suficient area traversed in advance to admit of only one amin being 
told off to each patzcari's circle, and in Basti the necessity for completing 
a defined limited area, which made it unavoidable that three and occasionally 
four anzitzs should be kept at work within a pntwnri's oircle. 

(3) In most of the Maharaja of Benares' villages throughout the district his 
karandns (agent) gave a great deal of trouble by not furnishing the labour 
required, and by making a point of contesting every claim to occupancy rights. 

(4) The nbsence of boundary marks in the villages of the Mabaraja's family domain 
and the consequent disputes and confusion. In other parts of the Benares 
district also the demarcation was imperfect and disputes numerous. 

(5) The opposition of the Settlement Officer of Basti to the " new system " (of the 
Survey Departmeut writing the records). 

136. The work was, as usual, subjected to thorough test in all its branches. 
Correct bearings for the traverses were secured by observations for azimuth 
a t  60 stations, of wllich 36 were on tho main circuits a t  an average distance of 
seven miles apart. In  the Benares district no stations of the Great Trigono- 
metrical Survey fall within this year's area; but in Basti four principal stations 
were connected with, and the trigonometrical data has been used for 
correcting the traverses. The largcst error of the chain measurements, shown 
by comparison of the direct distances between the stations with the distances 
given by the Trigonometrical Survey is - 3.04 feet per milc, and the least error 
is + 0.57 feet. The dctail survey was testcd by 2,015 linear miles of check 
survey, of which 674 miles were run by the European assistants and 1,344 
miles by the native inspectors. Out of 872,144 fields that have been 
cadastrally surveyed, tho Ichasras and j'an~abandi (rent roll) slips of 31,213 
fields were tested on tbe spot by the Europeans, and those of 129,833 by the 
inspectors. 

137. The theodolite stations have all been permanently marked ; those in 
Bnllia and Benares by pottery cylinders, where the total number of stntions 
mnrked is 4,332, at an average cost of 5 annas per station. The stations in Basti, 
which number 6,716, have been marked by prism-shaped stones 2; feet long 
with 5 inch eides. Tliesc stones were procured from Cliunar and Mirzapur, and 
the cost of marking the stations therewith, after deducting the amount recover- 
able from land-owners, has averaged 93 annas per station. 

138. Three jr~nior Civilians, Messrs. Oakeshott, Rice and Brereton, were 
attached to this party during a portion of the field season for instruction in 
surveying, in nccordanco with the orders of the Government of the North-West 
Provinces. 

P 
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139. The  mapping of the present season includes 1,3 10 sheets surveyed 
on the 16-inch scale, and 62 sheets on the 32-inch scale: none of these have 
yet been sent to Calcutta to be printed, as until the work of the Settlement 
Department, including the final attestation of the records, is finished, small 
alterations and corrections are frequently required. The  smaller scale 
maps consist of 6 sections on the 2-inch scale (for reduction by photography 
to 1-inch) of district Benares, and a compilation of the general maps on the 
scale of the Atlas of India of districts Ballia and Benares has also been 
made. I n  the original 4-inch sheets of the tracts lying along the banks of the 
Ganges and Gogra rivers, which were kept back for reasons mentioned in 
paragraph 146 of the Annual Report, the village boundaries according to the 
former surveys of 1842-44 and 1863-64 have been inserted: thus a direct com- 
parison has been provided on one record of the boundaries as they existed at 
the dates of the several surveys. 

140. Valuable assistance was rendered to the party b y  Mr. F. W. Porter, 
the Settlement Officer of Benares, who facilitated to the utmost the work both 
of survey and of the khasra-writing. 

141. The recess office of the party was inspect,ed at Naini Tal during 
October 1883 by the Deputy Surveyor-General in charge Revenue Branch. 
H e  considers that Major Cowan deserves credit for the state of efficiency in 
which he found all brancl~es of his large establishment, and for the nlanner 
in which his establishment carries out the new duties connected with writing 
the village khasras.* 

CHHATTISGARH DIVISION, RAIPUR DISTRICT, CENTRAL PROVINCES. 

(DETACHMENT FROM NO. 3 PARTY, REVEKUE BRANCH.) 

142. This detachment was deputed to the Central Provinces in October 
1883, under the orders of the Government of India, Revenue and Agricultural 
Department, in their letter No. 3948, dated 11th September 1883, for the 
primary purpose of conve ing practical instruction in surveying to palwaris. f 143. T h e  history o the employment of a survey party in the Central 
Provinces is somewhat peculiar. It was originally proposed that the survey 
party, which had been engaged on the topographical survey of the Doab, 
between the Ganges and Jumna rivers in the North-Western Provinces, 
should be transferred to Sambalpur in November 1883, to commence 
a cadastral survey of that district. After a careful consideration of all the 
circumstances of the case, the Chief Commissioner arrived a t  the conclu- 
sion that the Sambalpur district was not yet ready for a cadastral survey, 
and he then proposed to employ the party in making a nlouzawar survey, 
on the 4-inch scale, of that portion of the Bilaspur district which had been 
left unsurveyed by the Revenue Survey Party, when formerly in Bilaspur. 
The area of this portion is said to be over 2,000 square miles, consider- 
ably more that half of which is under cultivation. The Survey Department 
deprecated the resuscitation of the old mouzawar system of employing a pro- 
fessional survey party to make a survey as a check on a settlement survey, and 
advocated that any survey which is required for settlement purposes should be 
undertaken by professional agency. The idea of the mouzawar survey was, 
however, immediately given up by the Chief Con~missioner for the reason of 
the disproportion between the cost of the survey and the land revenue of the 
district. Finally, two small parties were asked for with the object, it was under- 
stood, of their being employed, as far as possible, on work which will be of 
utility to the administration of the ~rovinces, a t  the same time that advantage 
is taken of them aa a means of instructing patwaris in anticipation of the 
general survey of the district. The  method on which such survey should 
eventually be conducted was left open for further discussion. 

hlnjor Cownn reports very highly of  the cordinl end efficient asnistnnce given by Mr. Ci. 11. Cooke, officinting 
Deputy Superintendent, nnd of the  s e ~ c e s  rendered by Measre. Hanby and Price, wbo hncl charge of cndnntrnl con~ps  
nnd who apnred no labour or pulns to  aecure a large outturn of reliable work: Mr. Price's work includes the 
Henaras city survey. The other European nseintnnts are olso very fnvourably reported 011, and the follo!ving member8 
of the  native entnbliahment nre mentioned as having worked consyicuouely well :-Computrrs. Lnlmohl~n Gnnpopnrlhya, 
Shew Narain, nod Kanoyn Lnl; Sub-Snrveyors, Jamnludin nod Bhawrni Parsbad ; l)rafternen, Asjttd Ali A I I ~  S y n d u d i ~ ~  
A b m d  ; Euglinb writer, Ibu Hasan. 
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144. With the above object in view it  was arranged that a strong 
detachment, in lieu of the two small parties, should be organized for the Chhat- 
tisgarh division for the field season of 1883-84, and that Major E. H. Steel, 
Deputy Superintendent of Survey, should superilltend the professional work 
of the detachment, and be deputed to Nagpur to confer with the Chief Com- 

Central Provinces, on the method of survey which would best 
suit the requirements of the province. Major Steel arrived a t  Nagpur on 
20th October 1883, and after considerable discussion with the Revenue Secretary, 
mid a clear expression of opinion on the part of the Chief Commissioner that 
the revenues of the provinces were not sufficient to bear the cost of a profes- 
sional cadastral survey, i t  was decided-(1) to adopt the " field block" system 
for the general survey of the district, i.e., the skeleton surve of the bounda- P ries of villages, together with those of moderately sized b ocks of fields, the 
interior fields of which are afterwards to be filled in by patwaris, who should 
also write the Records-of-Rights ; the supervision of the Survey Department to 
end with the survey of the field blocks; further, that the Surve Department K should supply maps showing the boundaries of villages and of t e field blocks, 
and furnish the area of each block; (2) to make a cadastral survey of a 
certain number of villages in order to test the accuracy of the former settle- 
ment maps ; (3) to organize a survey class for the instruction of covenanted 
civilian officers, native officials and patwaris; and (4) that the above operations 
should be confined to the Raipur district. 

145. A detachment therefore of the strength as per margin was with- 
Personnel. 

d r a m  from NO. 3, Revenue Party, and 
placed under the direct charge of Mr. 

Mr. P. A. G.  Coffley, Surreyor, 1st @%de, in P. A, G, Cowley, Surveyor, 1st pade ,  who 
chnrge. 

MI.. o C. Snioey, Assistant Swreyor, l s t  grade. received definite orders on 15th Novem- 
6 Sub.Surrcyors and others. ber 1883 for the work required. 'I'he field 

Temporary Establishn~enl. operations were continued till 20th April 
25 Field Surveyors and others. 1884, when the party proceeded to Nagpur 

for recess. 
146. The area surveyed is given in the following statement :- 

A minute survey of the city and civil station of Raipur was also made 
at the request of the Chief Commissioner. 

147. The village circuits were traversed and then sub-divided into blocks 
varying from 60 to 80 acres ; the field surveyors surveyed the boundaries of 
the fields contiguous to the lines forming these blocks. The angular work of 
the traverses has becn checlted in the usual way by a number of observed 
azimuths, and the chain measurements have closed well, but no trigonnmetrical 
stations wcre available to connect them with for the purpose of affording 
n rigorous test of their accuracy. The survey of the " field blocks " has been 
tested by 275 linear miles of check survey run by the inspcctors and sub- 
surveyors, and as a further proof on these tests the European Assistant has 
carried a chcck line through very ncarly every village that has been cadastrally 
surveyed. 

148. The Deput Surveyor-General strongly protested against the adoption 
of this " 8eld block % aystem for the general survey of the Central Pro- 
vinces for reasons which may be here recapitulated. By this method 
two agencics for the construction of the final maps must be employed. 
The faults of the principle of such a system must generally be allowed, for 
under it the profcssional surveyors, who are the most competent to turn out 
a colnplete map, arc required to leave part of the work undone, though passing 
over the ground and taking measnrements for their share of the undertaking, 
which requircs to be only slightly supplemented to permit of a complete map 

F 2 

P.\naAna. 
Description or Survey. Kurnber 

Scnle 1G i ~ ~ c l ~ e s = l  mile. 

Bor~ndary traverse in advance ... 
Bour~duries of ficld bloclcs ... . . . 
Cadsstral surrey ... . . . . . . 

Total , . . 

684 
1,133 

130 ------ 
1,847 

152 
91 
22 

2G8 

2 i 6  
200 
3 1 

606 
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being constructed, and such a system can only be justified by a large saving 
of expenditure which may accrue through the employment of a low-paid 
agency to carry out the subsequent measurements. This is a point, however, 
which yet remains to be determined, and even if the result is in its favour, 
the accuracy of the maps must remain an  undeterminate quantity. Other 
disadvantages follow from the rendering of an  incomplete map. (1) The 
maps as they stand are of no practical value for assessment purposes, and it 
would be hardly advisable to print them in their incomplete state, while it 
would be obviously inexpedient to hand over the original maps to village officials 
to  be retained until the measurements could be completed. (2) The pro- 
fessional area statements are of an incomplete character, which would have to 
be discarded when the final statement to correspond with the final maps could 
be worked out. ( 3 )  The  first set or professional surveyors cannot be employed 
in writing the khasra or field register, which i t  has been proved by practical 
experience in the North-West Provinces surveys they can do with very great 
advantage as to economy, accuracy, and rapidity of execution of the joint 
operations of survey and settlement. T h  """7 and settlement of a tahsil in 
Gorakhpur worked under this combined system ias lately been completed in 
18 rnonths-a work which under the previous ordinary method would have 
occupied from four to six years. 

149. The  system under which the survey of the Hissar district, in the 
Punjab, has been carried out for subsequent cadastral surve by lvcal agency 
is one of an  entirely different character, as the professionaf survey there has 
been confined to the determination of the co-ordinate distances of points on 
the boundaries of villages and in the interior of village lands which provide for 
the projection of purely skeleton maps only, on which all the details of the 
fields and other features will afterwards be filled in by one establishment of 
local surveyors. This system is a t  least professional, in so far that i t  avoids the 
mixing up of the work of two sets of surveyors in mapping the fields, but 
it can hardly be considered a wise proposal to restrict the work of a staff of 
professional surveyors under highly-trained officers to the preparation of 
cl mere skeleton map, while the really important part of a settlenient survey, viz. 
the mapping of the fields, the determination of' the areas, and the writing of 
the Record-of-Rights are left to be undertaken by local surveyors under local 
supervision. Such a system can never be attempted, unless the thorough 
training of the local surveyors bas been fully provided for. 

150. The radical fault of both these systems Lies, fistly, on the assumption 
that numerical data and a series of lines on a sheet of paper are an efficient sub- 
stitute for the control exercised by highly-trained European surveyors; and 
secondly, in the supposition that a correct map or index is the sole aim of 
a cadastral survey, instead of an accurate Record-of-Rights of the people and the 
conditions of the land. The  value of the Survey Department undertaking the 
writing of the records is now recognized by the fact of the European super- 
vision, which they are able to give in testing the entries. In  the " field block " 
system of tho Central Provinces the writing of the Records is to be 
relegated to thc putzuari, who is usually appointed by the landholder, and who, 
as cheapness is the essential feature of the system, will be but little, i f  a t  all, 
under European control. 

151. T o  return to the operations of the party, i t  had been arranged that 
the demarcation of the field blocks should be marked out in advance by the 
Settlement Department, but Mr. Cowley found on commencing operations that 
this had not been effccted, as the civil authorities were unprepared for a survey. 
The Boundary Surveyors thcrefore laid out tlicir own blocks a t  first, and 
i t  was subsequently found that by this arrangement thc work ~rogressed much 
faster, and as i t  also saved the cost of an expensive demarcating establishment, 
the civil authorities gladly acquiesced in its continuance. Thc permanent 
demarcation of the boundaries was excellent, and all theodolite stations, 
excepting tllosc of a few villages surveyed a t  thc commencement, arc on stone 
boundary pillars which have becn marked by a crow or circle cut into the 
stone. The interior or field block stations have also been marked by stones in 
a similar manner. 

152. The principal duty of the European officers of the detachment has, 
however, consisted in the instruction of putwaris in surveying, as the Chief 
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Commissioner requested that Mr. Cowley should devote as much of his time 
as possible to this work, with the view of utilizing this patwari agency in the 
general survey of the province. Regarding this work Major Steel reports :- 

" A  survey class was 0pened.b~ Mr. Cowley, who worked on e very good system, and 
when his material was promiang, as in the case of the European officers, the results are 
encouraging; but the amount of knowledge of surveying, and the thousand and one details 
which go to make up the acquirements of a good executive officer of any grade oan 
hardly be gained in a fortnight or three weeks, which was the average time spent in the 
8UFVey class." 

In  all 185 candidates passed the examination: of this number, six 
were European officers, five were Extra Assistant Commissioners, 78 were 
tahsildars, naibs, kc., and 96 were patwaris. Of these patwaris, eight were 
emplo ed as field surveyors in the regular survey, in order to give them 
a gooB practical training for the posts of patwari inspectors. Their work has 
been clascled as equivalent to that of slow second class amins. The value of the 
working power of the remaining 88 patwaris has not been tested and remains 
to be proved. The average cost of the survey instruction of each student is 
given a t  Rs. 30-2-7. Major Steel remarks :- 

a This plan of teaching puttcaris does not seem a very promising method of introducing 
a better style of surveying into the Central Provinces. The men in many instances are 
too old to learn new ways, and are wedded to methods and customs which oannot be swept 
away by thepat of the legislature, or by the esaotion of heavy penalties." 

153. The cadastral maps of four of the villages of which a re-surve 
was made, have been reduced to the scale of the old settlement survey, whic r, 
was about 12 inches to the mile, to enable a comparison to be instituted. 
The villages, however, which have been selected are small ones, the periphery 
of which should easil have been accurately delineated, but the old survey, 
when tested even un 1 er these favowable circumstances, was found inaccurate 
both in boundary and in the interior detail. Besides these differences, which 
are doubtless due to faulty survey, there are large differences in the cultivation, 
which, however, may have so altered and increased since the time of the 
scttlement survey. Of the value of the old survey as an index to the records, 
no estimate could be formed, as it was found in~practicable to write a new khasra, 
owing to the pre-occupation of Mr. Cowley in instructional duties and to the 
difticulty of securing the necessary attendance of the parties concerned, due to 
the fact of a settlement survey not being in progress. 

154. The season's outturn of 16-inch swvey has been mapped on 222 
sheets, of which 42 sheets appertain to the cadastral survey of the tested 
villages, including the city and civil station of Raipur, and 180 sheets to the field 
block survey.* 

DEHRA DU'N DISTRICT, NORTH-WEST PROVINCES. 

155. Under the orders of the Govern~nent of India in the Revenne and 
Personnel. Agricultural Department NO. 3878, dated 

5th September 1853, a detachment, was 
Mr. W. A. Wilson, Surveyor, 2nd grndc, in witlldrllWn from NO, 4 Revenue Party, 

cllnrpe. 
,, E, F. Rcrkeley, Aa~istnnt Surveyor, 3rd grode. working in  the Benares district, to under- 

6 Sub.survcyors nt~d o~licrs. tnkc a cadastral survey of the cultivated 
Te,prpova~y E.~tnLlislrmo~l. 1a11ds in the L)elu-a L)cin district. This 

30 Ficld surveyors and otllcrs. department was asked to arrange for the 
survey of about 80,000 acres (125 square 

milcs' in that district in one scnson, and estimates and arrangements for estab- 
lishmcllt were lnade accordingly. A detachment of tho strength given in the 
nlargin was in chargc of Mr. 1.V. A. Wilson, an experienced Revenue 
Surveyor, to carry out thc survey under t l ~ c  general superiutendence of Major 
W. Barron, tho officer thcn in chargc of No. 4 Party. The arrangement for 

8 TIlr ncl,nt,y Sl~~irri~ltrn~lcnt,  Blnjor Ptrcl, tcstifics to thc xcal and ability with wllirl~ Mr. Coalcy has eotiducted 
the oprmtions, nlld to Iiin rcnlly nblc mclllod of iml~artiag instruction. The sorvicca of Nr.  Snincy arc highly spoken of, 
and tllc sub.surveyoru haw all worked a-ell. 
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the superintendence was subsequently changed, and this detachment, together 
with two others employed in Rajputana and the Central Provinces, was placed 
under Rlajor E. H. Steel, Deputy Superintendent, 4th grade, on 2nd Novenlber 
1883, and the operations have been executed under that officer's supervision 
from that date. 

156. Owing to the late date on which the orders relating to the constitution 
of the detachment was received, the preparations mere necessarily much hurried, 
Mr. Wilson arrived in Dehra on 12th October, and commenced the prelilllinary 
travrrse survey on the 22rd idem. The field operations were continued in the 
Dbn until the 25th May, and in the hills until the 15th September 1884. 

157. It was soon discovered that the area for survey had been much under- 
estimated, for though the area actually under cultivation did not probably 
exceed the estimated a m o u t ,  yet the lands under cultivation were so situated, 
and so intermixed with jungle, that in mapping the cultivation the whole 
village in the majority of cases required to be surveyed. bIoreover, in Decem- 
ber 1883, the cultivation in the higher hills, which had been altogether omitted 
from the original project, was added to the work to be undertaken by the 
detachment. Thus the area to be dealt with cadastrally was greatly increased, 
and necessitated an increase in the strength and equipment of the detachment, 
which, however, owing to the reduced state of the department, could only be done 
gradually and towards the end of the field season, when officers and men could 
be spared from the various other field parties. During April and May the 
strength of the detachment stood as follows :-Eight European surveyors and 
assistant surveyors, 10 sub-surveyors, 130 field surveyors and others. 

158. The  total area that has been surveyed cadastrally on the 16-inch 
scale is 268.59 square miles ; in addition preparatory traverse work has been 
extended over 97 square miles in anticipation of the cadastral survey in 
1884-85. '1 he number of fields surveyed on the cadastral area is 98,687, having 
an average size of 0.78 of an acre, the cultivated area of actual fields being 
comprised in about 120 square miles. 

159. 'l'he cadastral work has been carried out under the Benares system, 
in which the field register (khasra) is written up in Urdu by the amin in the 
field, sinlultaneously with the preparation of the map, while the village palwari 
prepares a sinlilar record in Nugri, writing also, concurrently, in the junzabandi 
slips the numbers of the fields as they are surveyed. The patwads copy of 
the khasra and thejamabandi slips are then sent on to the Settlement Office. On 
the completion of the map, the computation of field areas is carried out and 
entered in the amin's copy of the khasrn, which is then made over to the 
Settlement Department, together with two traces of the village map. The field 
measlirements were plotted directly on the board plans, without recording them 
in field books. Out of 316 villagcs that were traversed, 279 were completed in 
detail cadastrall~,  and in the remainder only the cultivation, together with any 
contiguous fentures was surveyed, the topographical details beyond the cultiva- 
tion being entered on the plans by pentagraph from the 4-inch scale maps of the 
Dbn, the survey of which was executed in 11373-76. 

160. The work of the field surveyors has been thoroughly tested by check 
lines aggregating 319 miles in length, carried out by the native inspectors, 
and by frequent inspections made by the Deputy Superintendent and European 
officers. Azimuth observations were taken a t  32 stations as a check on the 
angular work of the traverses, while the numerous points which had been 
determined trigononletrically by theprevious 4-inch survey furnisbed an admir- 
able check on the chain measurements, which, owing to the rugged nature of 
the country, were prosecuted under a great disadvantage. 

The villages, numbering 44, on the higher hills, could not however be 
in the usual manner with theodolite and chain; and in these the 

cultivation alone has becn surveyed, thc boundaries and othcr topographical 
features being transferred from the maps of the ~revious  survey. 'l'lre survey 
of this hill cultivation is stated to have been an exceeding y arduous and 
difficult task, but it was much facilitated by thc usc of the trigonomctrical ~ o i n t s  
of the former survey, from which additional stations werc interpolated into thc 
cultivated arcas, and supplied the frame-work for the dctail survey of the fields. 
l'hrce assistants-Rlessrs. Hamer, Coxcn, and Lillcy of thc 'I'opographical 
Branch-Pl ere deputed in tile latter half of BIarch to assist in this hill work. 
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161. The country operated in during the season is exceedingly difficult 
for cadastral operations, and presents grouild of very varied character from the 
flat cultivated land. in portions of the Western Ddn to the crest of the Mus- 
sooree range, which rises to a height of 5,000 feet above the valley. The low 
spurs and broken ground about tile foot of the Himalayas, being covered with 
thick sdl forest and intersected by deep ravines, gave an infinity of labour 
and trouble in surveying. Major Steel reports that all the European oBcers 
and many of the native establishment were laid up with fever and dysentery 
during April and May. 

162. All the tri-junction point,s of villages, as well as many other points 
on their boundaries, were found marked with masonry pillars, which were 
utilized as far as practicable for traverse stations. I n  addition to these bound- 
ary marks, 3,000 theodolite stations have been permanently marked by stones 
15 inchesx 6 inches being embedded in the ground. The numerical records 
contain the co-ordinates of each of these points and the requisite data for find- 
ing them when required. There are also the trigonometrical stations of the 
4-inch survey which were marked by masonry pillars a t  the time of that 
survey, so that the district is well supplied throughout with permanent marks, 
which a t  any future time will be available for reference. 

163. The area surveyed cadastrally has been mapped on 525 sheets, and 
duplicate traces of all these sheets, comprising 348 villages, have been supplied 
to the settlement officer. 

164. I t  will be gathered from this report that the Dehra Dhn survey has 
proved a very much larger undertaking than this department was led to 
anticipate. The area for survey proves to be three times greater than 
the original area applied for, and notwithstanding that the establishment was 
increased by transfers from several other parties, and the work prolonged far 
into the hot weather, the survey could not be completed. An area of about 
100 square miles remains unsurveyed, which the detachment will complete 
during the current season.* 

GORAKHPUR DISTRICT, NORTH-WEST PROVINCES. 
(No. 5 PARTY, REVENUE BRANCH.) 

165. This party, having completed its operations in the Mirzapur district 

Personael. 
during the previous year, was transferred 
to the Gorakhpur district, in accordance 

Mnjor J.  E. Snndemnn. Deputy Superintendent, 3rd 
grade, in chsrge. with the Resolution of the Government 

L~cutensnt F. B. Lonee, B.E., Assistnnt Superin- of the North-West  province^, communi- 
tendent, 1st grade, joined on 14th December 
11303. cated in their letter No. 961, dated 17th 

nrr. E. G .  L ~ t t l e ,  Surveyor, 3rd grnde. 
,, '1'. F. Freeman, Aesistnnt Surveyor, 1st ~ r n d e .  

April 1883, together with the decisions, 
,, T. Sbnm. ditto ,st do. that the system of survey and record 
,, J .  Morphy, ditto 1.t do. writing to be adopted in Gorakbpur, 
, 0 I .  S t  ditto 3rd do. 
,. N Bedford, ditto 3rd do. should be that followed in Benares, where 

14 snb-SUTV~YOCS nnd others. the settlement establishment work along 
Tempovary Establishmen/. with the survey establishment ; and in 

260 Field surveyors nud others. addition, that the classi6cation of soils 
should be left to the Survey Department. 

The Benarcs system of survey and preparation of settlement records was 
described in paragraphs 141 and 142 of the last annual report. 

166. The cadastral operations were commenced in the last week of 
October 1883, under thc superintendence of Major Sandeman, who took charge 
of the party on Colonel F. C. Anderson's retirement; and they were closed 
in the middle of May 1884, wllen the party returned to recess quarters a t  
Naini Tnl. 

M~tjor Sterl reports very highly of Mr. Wilaon'e ncl~ninistrntive powers and of his knoivledge of cadavtrnl work, 
and ~tatrs  that nith a very inadequate establieh~nent Ilc lrns prosecuted the survey of e lnost difficult piece of groulld 
w ~ t l ~  exceptional rigour. Messrs. Hamer, Coxen and Lilley are snid to hnve ycdorrncrl their duties zealously and well, 
and wrre of rnnch nsnistnnrc in the l~ i l l  survey; Nr  IInmer being specinlly pru~swl. 

Mr. Wilson conlmends Mr. E. F. Uerteley's serv~ccs, and snys t l~nt he gives every pron~ise of becoming n fimt-rlaaa 
qorvpynr. 
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167. A survey has been made on the 4-inch scale of the low-lying villages 
opposite to district Gorakhpur on the right bank of the Gogra river in districts 
Bellia and Azamgarh. The boundaries of the villages in Ballia were trans- 
ferred from the maps of the recent survey of 1874-76, in  accordance with the 
views of the Collector of that district, but in Azamgarh, where the last pro- 
fessional survey was made AO far back as 1836, the village boundaries have 
been resurve ed. 

168. T g e separate areas on the different scales, and in the different 
districts which have been under survey, are given in ihe following table :- 

An overlap of 16.50 square miles has been surveyed in the Sarun district on 
the 2-inch scale. I n  the cadastral area 891,996 fields have been surveyed, 
thus giving an average area for each field of 0.53 of an acre. I n  addition to  
the above outturn, preliminary traversing has been extended in advance over 
an area of 401 square miles for cadastral survey next season. 

169. Several important changes on the method adopted in Benares have 
been introduced in the Gorakhpur work, the principal ones being- 

(1) The  Survey Department completes the records and is responsible 
for their accuracy. 

(2) The  attestation is made after the completed records have been 
lodged. 

Dlsrsrcre. I Tahsil. 

The details of the procedure and of the division of labour between the Survey 
and Settlement Departments are fully described in the following papers, which are 
given a t  pages CXXV to CXXIX of the appendix, viz. a joint note drawn up by 
Mr. J. D. LaTouche, Settlement Officer, and Major Sandeman, Deputy Superin- 
tendent of Survey, dated 18th January 1884 ; a note by Major Sandeman, 
dated 8th February 1884 ; and a report No. &, dated 11th Pebruary1884, from 
the Settlement Officer to the Commissioner of the Benares Division. ''he great 
defect of the Benares system is that attestation of the records has to be done 
before the areas are entered. This has been remedied in the Gorakhpur 
system. The basis of this system is that the Survey Officer should furnish 

with the map a correct record of all undisl~uted facts of ownership 
tenancy, together mith a complete list of all disputes, and should classify 

the soils. The Revenue Officer fills up the dispute list and checks the soil 
classification : the attestation of the records and the assessmelit of revenue 
is his work also. 

170. The great advantage claimed for this system over the Benares one 
is that i t  permits of the titteetation of the records being completed during 
the season of survey on records which give the areas, and that the assessment 
follows immediately afterwards; further, that the record-writing and soil 
classification is under the same strict supervisioil as the survey. There is 
a great check on bribery and corruption from the fact that the patwari prepares 
a cluplicate record on the spot for every field, and a duplicate of the dispute 
list. Under this system the areas are all entered in the survey office under 
European supemision, and their classification for the Settlement Officer multiplies 
the checks over them to auch an extent that the statistics should be as 
faultless as it is possible to make them. 

... Gorakhpur ... ... 

... Ditto ... ... . - ,  

Total of Cadastral Survey ... 
Ballia ... ... ... Azamgarb 1 

Total of Mouzawar Survey ... 

Area in sqllsre 
miles. 

686'81 

157'60 ---- 
7 U 3 1  

49'00 

---- 
49.00 

... Deoria 

... Bansgaon 

...... 

...... 

...... 

Description and Number of 
~ c d e  of survey. villwes. I 

Cadastrnl; 
16 inches=l 
mile. ... Ditto 

...... 

Blouzawar ; 
4 inches=l 
mile. ...... 

1,455 

4.28 

1,883 ---- 
3 1 

31 





c ADASTRBL SURVEY. 41 

171. T h e  Board of Revenue, North-Western Provinces, have acknowledged 
the improvements made by Mr. LaTouohe and  Major Sandeman on the 
Benares system, and admit the success of the  present combined system of 
survey and settlement. The  Board's letter No. dated 7th March 1884, 
on this subject will be found a t  page CXXIX of the appendix. 

172. With regard to  the classification of the natural soils, which has been 
undertaken for the first t ime by the Survey Department, Major Sandeman 
reports as  follows :- 

"The natural soils are easy of recognition. They are, doras (sand and clay), matyar. 
(clay), balua (sand), bhat (cretaceous), and kaclihar (new alluvium). The responsibility for 
accuracy with regard to the above rests entirely with the Survey Department. These eoils, 
however, are again divided into conventional tracts, first, goind or home lands, which are ewily 
manured ; next n~i,~ann or ma~$ar, or the middle lands ; and third, palo, or outlying lande. 
These claeses are entered in the same column as the natural soil by enquiry from the patwari, 
and every endeavour is made to arrive at the class for each field as it is locally known, but 
as these divisions affect rent, the Settlement Officer takes the precaution of having the survey 
trace, which shows the survey demarcation of soil tracts, examined and corrected nccording 
to the opinion of a special soil mun.rarinz. The final examination of the double demarcation 
is done by the Settlement Officer, who is thus greatly helped by having before him the 
expert's demarcation and that from local enquiry; the final decision as to a safe and just 
line resting with himself.'' 

A soil map, on a small scale, of the Deoria tahsil is attached, as  an illus- 
tration of what has been done. 

173. T h e  statistics for assessment purposes a re  also compiled in the survey 
office. The Settlement Officer i n  deciding to  entrust this work to  the sur rey  
department, wrote :- 

"The Survey can do this work much better thnn the Settlement Department, and much 
cheaper. They have a staff of eight European assistants to check the work, and their men 
me much more expert at figures than any whom I could employ." 

174. These statistics comprise the soils, irrigated and dry ; the details of 
soils under cultivation ; the tenures of the holdings ; the culturable and barren 
areas ; the areas under different crops ; the cultivators, showing the numbers in 
each caste and the areas cultivated b y  each caste ; and all agricultural statistics 
with respect to  wells, plouglis, cattle, &c. The  duties and responsibilities of the 
survey officers by these arrangeinents have been very materially increased ; but 
there is every reason to hope that there will be a corresponding increase to  the 
accuracy of the records and to the gain of the Government and the people. 
T h e  old cost rate for field survey unaccompanied b y  records used t o  be 
4 annas a n  acre. The  rate for the work done b y  Major Sandeman in  Gorakhpur, 
which comprises survey, soil maps, and completed records ready for attest- 
ation and assessment, is only 4 annas and G pies an  acre. The  cost of the settle- 
ment for the corresponding area is not yet  known, so the rate for the complete 
operations cannot be given ; but as the Survey Department (with the slight 
addition to its old rate of G pies an  acre) has done such a large extent of the 
ordinary work of the Settlement Llepartment, the rate for the latter must be 
considerably reduced, and a very large saving is expected to result by the 
cordial interworking of thc two departments. 

175. Major Sandeman reports :- 

" We nlet with several clifficliltics this first season, many of which will not recur. We 
were all new to the work ; the establishment was not a good one ; the instrumental equipment 
was defective ; tho area that was prepared in advance during the previous season (owing to 
the orders for the Qorakhp~ir Survey having been issued late) was so small that often two 
or ,nore n,ni,~a were orowded into one pnt~onri's circle; the Deputy Collectors and their 
subordinates were at first not favourably disposed towards the new order of things ; and 
fiually, we oould not hit upon o, finnl plan of operations till we bad gained some experience. 
To add to the difficulties, the tenures were nearly all pnttidnpi (held in severalty by proprie- 
tors), which euomouely increases the work both in field and office, and the cultivators' fields 
were small, averaging 0.53 of an acre only." 

Further extracts from Major Sandeman's narrative report, giving details 
of his opcrat,ions, will be found a t  page XXI of the appendix. 

176. Thc ficld survey has been tested b 1,359 linear miles of check 
surveys, of which 181 miles were measured by  European oficers and 1,178 b 
nativc inspectors. T o  check the angular work of the traverses, azimut 

G 
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observations were taken a t  65 stations. The traverses have been connected with 
five trigonometrical stations, and the result of the comparison gives an average 
error of 1.84 feet per mile in the chained distances. T o  test the records, 
j per cent. were verified by European assistants and 20 per cent. by munsayims. 
The Deputy Superintendent personally tgsted a small percentage, and in 
addition there was the check of the Settlement Officer and his Deputy Collector, 
one of whom was attached to each Survey Camp. 

177. All the theodolite traverse stations have been marked by stone 
prisms, 2 feet 9 inches long, of which 6,163 have been embedded during 
the season a t  the rate of 7 per square mile, and wherever practicable the 
stations have been fixed on the actual boundaries of villages, so that ample 
permanent marks have been provided for any future additions to the present 
survey, as well as for the identification of the boundaries. The cost rate of 
this permanent marking, after deducting recoveries from land-owners for stones 
embedded actually on boundaries, is Rs. 2-6-8 per square mile. 

178. Regarding the boundaries of the Gorakhpur district, Major Sande- 
man reports that the survey of the boundary with the Sarun district has been 
made according to possession, but that a territorial boundary has still to be 
decided by the Governments of the North-West Provinces and of 
alld that some boundary disputes remain un~ett~led. Another question awaiting 
decision is the boundary on the Gogra river with the districts of Azamgarh 
and Ballia. On this subject Major Sandeman writes :- 

In the last survey maps of Ballia, those of 1877, this boundary is shown in mid- 
channel, whereas by law it should be the deep stream. Pending the settlement of the ques- 
tion, and by the Settlement O5cer7s directions, the mid-channel has been adopted a8 the limit 
of the villages on the Gorakhpur side, and the deep-stream boundary is also shown on the 
maps in dots. 

6 6  A great number of boundary disputes arose between villages within the district : the 
direct cause of these is very evident, for the old settlement maps were found to be very 
defective and to overlap each other." 

The Settlement Officer, to remedy this difficulty in future, has advised that 
accurate surveys, where they do not exist, should be made in all cases of disputed 
boundaries, and bis letter on the subject, No. &, dated 15th November 1884, 
is given at page CXXIX of the appendix. 

179. Two junior Civilians, Messrs. Guthrie and Saunders, were attached 
to this party for three months, for instruction in surveying, under the orders 
of the Government. This duty was undertaken by the Deputy Superintendent, 
as no assistant was available. 

180. From the experience that has been gained by the work of this season, 
certain alterations in the division of labour and in other matters of procedure 
have been made for the working of the two departments next season, which, 
i t  is expected, will tend to improve the results. The important changes, as far 
as the Survey Department is concerned, are - 

(1)  That disputed entries are to be made in all the records in red ink, 
on the responsibility of the patwari, instead of being left 
blank. 

(2) The demarcation of soils, both natural and conventional, is to be 
made over entirely to the Survey. 

(3 )  The papers now will not be sent backwards and forwards between 
the survey and settlement officials. 

The revised rules for the working of the Surve and Settlement in Gorakh- 
pur during 1881-85 are printed in full at pages C ~ X X I  to CXXXIII of the 
appendix. 

181. The Cadastral Survey in Gorakhpur has been mapped on 1,500 
sheets on the 16-inch scale. A separate series of standard sheets of the 4-inch 
survey, comprising the area between the permanent line of village boundaries 
on both banks of the Gogra river, is in course of preparation. The compila- 
tion of the 2-inch topographical maps by reductiou from cadastral maps 
will not in future be undertaken by the field parties. I t  has been Pound 
advisable to have these geographical maps prepared in the Calcutta office 
uuder the superintendence of the Assistant Surveyor-Gencral. The cadastral 
sheets of Mirzapur, which remained incomplete at the time of the last annual 
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report, have been sent to Calcutta to be printed, with the exception of those 
of a few villages which have still to be kept back pending the settlement of 
boundary disputes. The 2-inch reductions of the area which has been 
surveyed cadastrally in Mirzapur are still in the field office under completion, 
but are nearly finished and ready for despatch to Calcutta. The preparation 
of these geographical maps has been dela ed for want of the topography of 
the hill portions in 81 of the 16-inch ca d astral sheets. This was surveyed 
during 1883-84 and tested by the Topographical Survey party now employed 
in the southern portion of the Mirzapur district. 

182. The recess office of the party was inspected by the Deputy Surveyor- 
General in charae Revenue Branch at Naini Tal in September 1883, who was 
highly satisfied with the arrangements that Major Sandeman had instituted to 
cope with the vast amount of extra work which now devolves on the party by 
the additioual duty of writing and completing the records and of compiling 
statistics for the Settlement Department, a work which was new to himself and to 
all his subordinates. The success of the new procedure in Gorakhpur is largely 
due to the excellent management of the party by Major Sandeman, and to the 
energy and professional ability which he has devoted to the work. 

183. Major Sandeman acknowledges the very great assistance he has 
received from the Settlement Officer, Mr. La Touche, in the new and important 
work now entrusted to the Survey Department, and to whose cordial co-operation 
in the joint inter-working of the survey and settlement much of the success 
of the undertaking is due." 

KAMRUP DISTRICT, ASSAM. 

(No. 6 PARTY, REWNUE BRANCH.) 

184. This party, on the completion of the operations connected with the 
Personnel. river survey, was directed to 

Mr. E. C. Dnrrrtt, Deputy Superintendent, 4th grade, the cadastral survey of the 
in chnrgc. Kamrup district in Assam, which was 

,, J. S Pernberton, Surveyor, 2nd grnde. 
,, J. H. OIL)onel, ditto, 4th do. authorized by the Government of India 
,, J. Connor, ditto, 4 th  do in letter NO. 257-109, dated 9th June 
,, J. McCay, Assistnnt Surveyor, 2nd grade, died 

24th September. 1883, from the Secretary to the Govern- 
,, C. S. Krnal, Assistant Surveyor, 2nd grnde 

ditto, 3rd do. 
ment of India, Revenue and Agricultural 

,, J. C. Kclly, 
27 Sub-surveyore and others. Department, to the Surveyor-General. 

Temporary Establislment. The professional establishment left 
Calcutta for Assam on the 28th Octo- 

108 Field survcjors nnd othcrs. ber 1883, and the boundary traverse 
operations were commenced on the 10th November: the field survey mas 
started on the arrival of the cadastral establishments from Calcutta on the 
17th December. Field work was finally closed on the 22nd May 1881, when 
the party started for recess quarters at Shilloag. 

185. Operations were confined to the right bank of the Brahmaputra river, 
and the most highly cultivated tract in the district, lying bctween latitude 
2C'-15' 
- and longitude was selected for the co~nmenceinent of operations. 21iU-37' 

At the request of the Chief Commissioller the system recently adopted for 
thc cadastral survc in the Benares district, North-Western Provinces, 
of rcquiriug the ficl~survcyors to write the ficld registers (kharra) in concert 
with the nzundal or village official siinultaneously with the measurement of 

Mnjor S ~ ~ n c l ~ ~ i l a n  r~pur tn  011 the Europenn officers nud nntivc estnblishment ntt,nchcd to h ~ s  pnrtg ns fallows :- 

' a  L,cntcn:int B. 11. Lo~rgc, R.B., hns hccn zenlor~e in the p c r f n r n ~ n ~ ~ c o  of his duties. Messrs. Little and Shn\v. 
i l l  charge of c~~dnstl.n\ mrnps, I~nve shown rnllrked cnpncitg rind resource in ndnyting themselves and their c s t ~ ~ h l ~ s h .  
~ncnts  to  n IICIY procedure i~rvolving rnolly rlew nnd rcspunsible dutiep. 

"Mr .  Frrc~nnn drscrves grent crcdit for tho lnnlrner in which hc hns worked his Trnverse Cnrnp. 1 hove I I ~  

herder wnrklny or morc t ~ u s t n ~ n r t h y  nssistn~~t.  Mcssrs, Murphy, S ~ n n r t ,  nnd Hedlortl hnvc nll worked wcll. 
01' Llle nlitive eslnblisl~ment, tlre E n ~ l i e l ~  writer l'urnn Chnnd l ~ a s  pivcn g r e ~ ~ t  sntiefuction, I I I I ~  the followiny 

nicn nre drsrrvil~g of n i~nt ion  :-Lnclimnn Si l~g ,  Nidbn Lnl, Lnljimnl, (folnrneo~rs Kllnn, Jonln Pcrah~~d,  Fnznldnd l ihnn,  
A l l d ~ ~ l  Hndi, Jnir111n Sing, Hnri Sing, Amount Ilnseiu. Abdul Hnurid, Jni Snrnic, Shib Shni, Har  Slini, nnd Nnjibullnh." 

c; 2 
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fields has been carried out. The details of the procedure are given in the 
appendix to this report. 

186. The area of cadastral survey completed is 228.16 square miles, corn- 
prising 148,438 fields, the average area of which is 0.98 acre. I n  addition to 
the completed area, 340 square miles of traverse survey has been prepared in 
advance for cadastral survey next field season. The unit of survey in the Kam- 
r u  district is the l1 field," which, however, is different to the fiela unit of other 
ca x astral surveys, as i t  includes all contiguous plots of the same class of land 
owned by the same individual. 

187. Three stations of the Great Trigonometrical Survey have been con- 
nected with the work, and their values have been used for correction of the 
measured traverses. Azimuths were observed at 36 stations to check the 
work. The field survey has been carefully tested by 556 linear miles of check 
lines, of which 224 miles were done by the European assistants and 332 miles 
by inspectors and sub-surveyors. 

188. The triple junctions of village boundaries were marked previous to 
survey by the district staff with stone prisms measuring three feet long and 
one foot sides, and beyond these marks no demarcation of the boundaries 
was attempted. The boundaries were surveyed on information obtained on the 
spot. I n  addition to the trijunction marks, all the theodolite stations of the 
b0unda.y traverses have been marked by the surveyors with cylinders of baked 

, measuring from nine inches to one foot in length and from three to four 
illc "'"K es in diameter, buried just below the surface of the ground. 

189. The cadastral establishment was a t  first composed chiefly of Hindus- 
t a n i ~ .  Several Bengali amins, who had been employed in the late settlement, 
of Cachar, were entertained early in the season ; but as they were unacquainted 
with the professional system of surveying, they had to be put into training for 
some weeks before they could be entrusted with independent work. Towards 
tile end of February, the establishment of field surveyors consisted of 29 
Hindustanis and 42 Bengalis. The daily average outturn of the Hindustani 
surveyor was 24.5 acres, while the Bengali only accomplished 14.7 acres. 
No natives of Assam proper have as yet offered themselves for employment as 
field surveyors ; but as survey classes have been opened in the Kamrup district, 
under the charge of the Deputy Superintendent of Survey, i t  is expected that 
some of the pupils may offer themselves for service during the next field season. 

190. The work was carried out under conditions of considerable difficulty. 
On this subject Mr. Barrett reports as follows :- 

a Such is the natural fertility of the soil that every square yard of country not under 
the plough was found closely covered with tall grass and reeds through which the surveyors 
had to cut their way. The villagers a t  first offered considerable opposition to  the progress 
of the survey : they refused to point out their boundaries and to clear lines for the traverses, 
andeven objected to  the Mahomedans of the survey party remaining in their villages. 
A considernble amount of friction was the.nntura1 result, and it  was only owing to the energy 
and determination of I&. Stack, the Director of Agriculture, that rnouzndurs and others came 
to understand thnt opposition on their part would not be tolerated. The surveyors, however, 
had to contend against an equally potent cause of delay in  the natural sluggishness of the 
people. The Assami is the most slothful of mortals. His  wants are few, and are easily 
met, and a5 he considers it  degrading to carry a load or to work for any one, the difficulty 
in securing the labour necessary for clearing the traverse lines may be imagined." 

A worse enemy, however, appeared later in the season in the shape of 
sickness, which nlaterially interfered with the progress of the survey. Towards 
the end of March fever of a virulent type set in, and within a fortnight 30 per 
cent. of the establishment was incapacitated for work : on1 ~ i x  deaths 
occurred, but 79 men were invalided, many of whom, i t  is believex would have 
died had they not been sent away. 

191. The outturn of cadastral survey has been mapped for reproduction 
on 381 sheets. Khasra and trace maps of all villages have been made over to 
the Settlement Department for examination. Differences in classification and 
area between the records of the survey and of the old settlement have becn 

over to revision parties for examination in the field. A revision squad 
consists of a settlement lnunsarim and a survey inspector or sub-surveyor : the 
joint working of settlement and eurvey is thus maintained. The work of 
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revision has progressed slower than had been expected during the recess, owing 
to sickness, but it is still hoped that most, if not all, of the survey records will 
be finally passed by the settlement before the close of the year.* 

HANTELAWADDY, PEGU, AND SHWEGYIN DISTRICTS, 
BRITISH BURMA. 

(No. 2 PARTY, REVENUE BRANCH.) 

192. Up to the 19th February this party remained under the charge of 
Personnel. 

Major J. R. McCullagh, R.E., when, on 
his transfer to the Mysore survey, the 

Bfajor J. R. McCullegh, R.E., Deputy Superintendent, charge devolved the AYsistant 
4th grade, in chargc to 19th February. 

Mr. E. J. Jackson, Officiating Deputy Superintendent, Superintendent, and under Mr. Jack- 
4th @e, in charge from 20th February. 

,, F. Grant, Sur\.cyor, 1st grade. 
son's supervision i t  has since remained. 

,, D. A. King, ditto, 4th do. The boundary section took the field 
,, J. McHntton, Assistant Surveyor, 1st  grede. 
,, G. E. Parker, clitb, 1st  do. 

from head-quarters a t  Rangoon on the 
,, P. A. Peters, ditto, 2nd do 22nd November 1883; the cadastral 

21 s u b - S U V ~ Y O ~ X  and others. sections on the 22nd December. 
Temporarg Establiahmenl. 193. The field operations were con- 

163 Ficld surveyors and otlrera. tinued till the 1st June 1884, when the 
main party returned to recess quarters, 

but in the hills some of the squads remained a t  work till the 15th June, in order 
that the Pegu district might be completed : the incessant rain subsequent to 
the 15th May was the canse of the work being protracted. 

194. ?'he cadastral survey has been carried on in the Pegu and Pounglin 
townships of the Pegu district and in the Okkan circle of the Hlaing town- 
ship, which has been completed. The area surveyed is shown in the following 
statement :- 

In addition to this area, boundary traversing has been extended over 184 
square miles, in preparation for the cadastral survey next season. A larger 
area of advance work would have been completed had not the Chief Commis- 
sioner intimated that no further cadastral operations were to be undertaken 
by this party after the completion of the survey of the Pegu district. 

195. Hitherto the revision of the maps to accord with the settlement papers 
has been made in the season following the survey, but on the 15th February 
the local Government, taking in view the revised programme of survey opera- 
tions in British Burma, by which this party was to be withdrawn in October 
1884, requested that in addition to the revision of the past season's work, that 

Mr. Hnrrett mnkes p~rticulnr mention of the grent msisbnnce he 110s receivcd throughout the fleld senson from 
&qr. S t ~ r k ,  t,he Director of Apriculturo in Arsnnl, to whosc hearty co-oprration Ile considrrs much of the success of 
the sengon's operntions is due. HC also cordinlly ncknowledges the nsmistnnce received from the district oficials 
yencrnlly. 

M ~ :  nnrrett  ropnr t~  on hin cstnhlishment ne follows :- 
8 1  Mr. Pe~nberton hnn lnnintnined the h i ~ h  chnrnctcr he hne nlwnys held in the depnrtrnent. He complotcd bin 

work in good time, nnd l ~ n s  given eenernl ~ntisfnction. 
11 M ~ .  O'Dnncl is n very superior cndnstrnl offircr. He worked his camp with judgment nnd skill, and exhibited 

considernblr tmct in the mnnngcmcnt of the nntivc rstebliallme~~t. 
Mr. Connor I~nd clinrgc of the hoondnry camp. He wns new to fleld work, hnving been employed during the 

previoog 1 3  yenrs in the henrl.qonrters' office, Cnlcuttn. B e  he8 rnpidly acquired knowledge of his duties, nnd promises, 
t o  rnnkc on cxcellcnt cnrnp officer. 

Mr. ICrnnI is n willing nssistnnt, nnd Mr. Kelly hns worked carefully nnd stendilg." 
Alnong the sub.surveyors nnd drnfts~nen the following nre comrne~~ded ns hnving done gold service :- 
Golnm Hgder ICllnn, Snkhnwnt Hosscin, Khurshed Hossein, Mobhn Sing, Jnnnrdban Rno, 'Ilnjuddin, Fidn Honsein 

and Onnad Ham. 
I \ I ~ O I I ~  the tempornry oatnblishment, the services of Boboo Sitnnath CLockcrbutty ore brought prominently to 

noticc. 

DIsTRlcrs. Townships. Nornbar of A r e a  in squaro 1 *uinr 1 oilas. 1 R R " ~ E ~ .  

... ... Pegu ... ... ... ... 
188 
31 
3 1 

250 

... H a n t h a m a d d y  

608'19 
4131 
32'24 ----- 

584.74 

... ... Hlaing 

T o t a l  ... 
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of the current season's maps should be undertaken. This necessitated the 
withdrawal of :jO field surveyors from the regular cadastral operations, and thus 
the outturn of survey has been considerably reduced. 

196. The field work of the revision camp began on the 12th December 
1883, and by the 9th May 1884 the whole of the two seasons' work, aggregating 
an area of 1,182 square miles, was revised, and traces of the cultivated portions 
made over to the Settlement Officer for settlement. 

The revisions are due to the usual causes, via :- 
1st.-Errors of survey. 
2nd.-Changes in the boundaries of fields and kwins. 
3rd.-Imperfect or indistinct demarcation, especially of garden land. 
4th.-Extension of cultivation. 

But the percentage of errata under the above heads is not given. 
197. Mr. Jackson reports that-" The demarcation maps were perfectly 

useless; in fact, they were no guide whatever: " consequently the boundary 
surveyors were compelled to divide the ground into conveniently sized blocks 
of 1 to 2 square miles each. All the boundaries thus demarcated by the 
professional survey have been approved and accepted by the Settlement 
Department as kwzn boundaries. 

198. The trnverse stations of the boundary survey have been made 
permanent by embedding b u n t  clay cylinders, and to ensure their due protec- 
tion, printed notices, with a sketch showing the position of the stations, have 
been issued to the head men of villages who are made responsible for the pre- 
servation of these marks. 

199. The country under survey this season was in some places very diffi- 
cult: one part of the Mayin-zayah circle is described " as a net-work of 
drainage and swamps, covered with grass 20 feet high, devoid of habitation, 
and infested with snakes." Mr. Jackson reports that i t  was with the greatest 
difficulty that the Mayin-zayah hills were surveyed : the field surveyors were 
inexperienced in hill surveying, and required to be instructed. These hills 
are said to be covered with " trees, bamboos, and dense under-growth of 
cane intertwined with various kinds of creepers, which made the operations 
exceedingly difficult." 

The operations of the season were much scattered, which caused consider- 
able trouble and harassment in superintending the different establishments. 

200. The field survey was carefully tested by the European assistants 
and native ir~spectors, the amount of check survey by the European officers 
being 149 linear miles, and by the native agency 347 miles. The work was 
found to bear the test well. The native surveyors working in the hilly portions 
were also constantly visited by the assistants. Azimuth observations were taken 
at 18 stations as a check on the angular work of the traverses : the traverses have 
been corlnected with five principal stations of the Great Trigonometrical Survey, 
and the chain measurements corrected to accord with the triangulation dis- 
tances. The number of fields in t h i ~  season's work is 241,714, and the average 
area of each field is 0.36 of an acre. 

201. With regard to the employment of Burmans, Mr. Jackson reports as 
follows :- 

&&This senson Burmans were employed, of whom 13 did good work in office as calcu- 
letors, printers, and tracers, and 58 were attached to tho field parties and instructed in  
cadastral surveying : of these 4G passed the uurvey test and received certificates. They did 
fairly well in  open coiintry, but were found incompetent for surveying in the, hills. l'wenty- 
five apprentices also lenrut a little surveying and were granted certificates. 

"The  object of the Burmans is to obtain a survey certificate to qualify themselves for 
R Thugyiship, Rc. ; but unless they take to survcying as a profession, there can be but little 
hope of their ever acquiring that knowledge which is essential for surveying." 

202. The 16-inch cadastral sheets, 1,550 in number, of the area finished 
by the settlement and revision survey-that is, of the area surveyed in t,h(: 
two field seasons 1882-83 and 1883-82-were forwarded to Calcutta for pub- 
lication between the end. of January and the early part of November 1884. 
Of the general maps on the scale of two inches to the mile, 241 sections have 
been completed and submitted to bc l~l~oto-zincographed. 

203. The health of the establishment was somewhat bettor than in  
seasons, which Mr. Jackson attributes to the men having blankets and 
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 leep ping under tarpaulins instead of being exposed to the heavy dew, but 
there was still a good deal of sickness this year, and the European assistants 
suffered considerably. 

204. The levelling squads which had been attached to this party in 
previous field seasons was transferred to the Renzada district survey; 

205. As the cadastral operations of this party have been stopped in 
accordance with the request of the Chief Commissioner, consequent on his 
inability to grant any provincial money towards its cost, the organization of 
the party bas been changed to suit i t  for topographical operations, on which 
it is to be employed in Brit.ish Burma under the orders of the Government of 
India. The trained cadastral establishment has been broken up, and the 
amins have had to seek employment elsewhere, This is much to be regretted, 
as such establishments take considerable time and trouble to train, and by its 
disbandment the value of the party for cadastral surveys has been lost.* 

PROME AND AKYAB DISTRICTS, BRITISH BURMA. 

(No. 7 PARTY, REVENUE BRANCH.) 

206. This party bas remained under the charge of Mr. H. B. Talbot 
throughout the year. Cadastral opera- 

Personnel. tions were resumed in the beginning of 
Mr. H. B. ~ ~ i b o t ,  Deputy Superin5endent. 4 th  grnde. December 1883 in the Prome district 
,, F. W. Kelly, Assistnot Superintendent. 2nd and were commenced in the dis- 

prade. .. Q. W. Jarbo. Assistant Surveror. 1s t  grade. trict : the field work was continued until 
,, J. R. Scott, ditto, - l e t  -do. 
,, J. 9. Swiney, ditto, 1st  do. the end of May 1884, when the party 
,, A. W. Smart, ditto, 1st do. returned to recess quarters at Rangoon. 
,, D. J. Collina, ditto, 2ud do. 

22 Sub-surveyors and others. 207. The work in the Prome district 
was assigned to a detachment under the 

Temporary Establishment. inlmediatve superintendence of Mr. F. W. 
84 Field surveyors and others. Kelly, Assistant Superintendent, while 

the main party under the Deputy Superin- 
tendent carried on the work in the Akyab district. 

208. The remaining portion of the Prome district, for which a cadastral 
survey was required, has been completed, and a topographical survey on the 
%inch scale of the Irrawadd river has been made from the town of Prome K southwards, extending into t e Tl~arrawaddy district up to the point where the 
river leaves the tract which has been brought under cadastral survey. The 
cadastral and 2-inch area completed in the Yrome district is thus distributed :- 

Jlahatl lnman ... ... 
I r r n w a d d y  river ... ... 

Totnl ... 

Number 
or 

fields. 

62,551 
...... -- 

62,551 

lcs le  
of 

survey, 

16-inch 
$-inch 

...... 

209. A large scale survey of the town of Prome, covering 355 acres, 
which is included io the above cadastral area, has been made on the field-book 
system, as in the case of t l ~ e  Bassein town survey. The measurements were 

Number 
o l  

kwins. 

31 
...... 

31 

Mr. Jackson reports on his cstablishmcnt as follows :- 
" Mr. F. Grant, Surveyor, conducted the  duties of cadnntral camp No. 1 most satisfactorily, and  it gives me 

plennuro to report very highly of this officer. 
Mr. D. A. King, Surveyor, was in charge of csdeatrnl camp No. 2, and did well in cornpletin~ the  work allotted 

to  him. 
" Mr. J. MeHatton, Assistant Surveyor, supcrintendod the division camp with credit and to my entire setishc- 

tion. 
" bfea6rs. Pnrkcr end Pcters, Assistant Surveyors, are cxcellcnt nssistnnts, and I hsve plessuro in reporting favour- 

ably of their working powers and the cheorrul way they nttend to their duties. 
"The sub-surveyors, ir~syectors, and a m i ~  worked very well." 
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recorded in field-books kept on the scale of 128 inches to a mile, from which the 
fair sheets were plotted on the 64-inch scale. This survey has been done in 
minute detail. Proprietary rights, which had been demarcated by baked clay 
cylinders, have been carefully fixed and clearly shown on the maps. The 
Assistant Superintendent and his assistant tested the accuracy of the work by 
5 i  miles of check survey. 

210. The principal work of this detachment, however, was the revision 
survey, i.e. the survey of the changes and extensions of cultivation in the area 
of 819 square miles surveyed during 1882-83 in districts Tharrawaddy and 
Prome, and which had been brought u ~ d e r  settlement during the current year. 
This work proved unusually heavy, and occupied 12 Field Surveyors under two 
Inspectors for five months. The revision survey includes 69,081 fields, of which 
37,973 come under the head of changes and 31,108 of extensions since the first 
survey. The area statements and trace maps were all corrected during the field 
season, and returned to the Settlement Officer by weekly despatches. 

211. The cadastral survey in Prome has been tested by 182 linear miles 
of check survey, of which 32 miles wereexecuted by European officers, and 
150 miles by native inspectors. 

212. Regarding the training of Burmans, Mr. Kelly reports as follows:- 
"At the request of the Deputy Commissioner of Prome, 14 Burman lads mere 

received for inetructim in surveying-3 from Prome and 5 from Tharrawaddy. They were 
taught the use of the plane-table, chain, and optical square, and practised in the survey of 
fields : in office they were also taught how to calculate field areas with the acre comb. The 
Deputy Commiseioner's objeot, for this training was to make these lads qualify for 
Thugyiships; but ae it is not poesible to make a Surveyor in a few months, certificates of 
proficiency could not be granted, though the most was made of the limited time allowed 
for their instruction." 

213. The season's outturn of cadastral survey in Prome has been mapped 
in 110 sheets, of which the traces and area statements have been supplied 
to the Settlement Officer for his operations in 1884-85. These sheets have been 
kept back to complete the revisions thereon. A trustworthy Inspector and 
a few Field Surveyors will be placed a t  the disposal of the Settlement Officer 
during the ensuing field season for this object. The original sheets, 1,007 
in number, of the area cadastrally surveyed in 1882-83 have been finally 
examined and despatched to Calcutta for publication. Of the 19 Standard 
Sheets of district Tharrawaddy on the 2-inch scale, 15 sheets have been com- 
pleted and sent to Calcutta, and the remaining four are well advanced. 

214. I n  the Akyab district no preparatory traversing had been done in 
advance, as the orders for this survey were not received in time to utilize the 
Boundary Surveyors there, while the party was working in the Prome district 
during the previous year. I t  had been intended to withdraw this party from 
Burnla in order to employ i t  on the cadastral survey in Assam; but this 
arrangement was subsequently counterordered, unfortunately, too late, as the 
boundary camps had been broken up and the traverse surveyors sent on leave. 
For the f i s t  month of the season undcr report, therefore, the operations had 
to be confined to preliminary operations. These were commenced oil the 
20th November 1883, and the detail survey was started about the end of 
December. 

215. In January 1884, when the work was in full swing, the Ohicf Commis- 
sioner announced the necessity of stopping all survey expenditure from the 
1st October following, in consequence of the want of funds. The Deputy 
Superintendent then received orders, in a letter Nc. 75-68, dated 10th 
January 1884, from the Secretary to the Cl~ief' Commissioner, not to tnkc up 
more work than could be conveniently completed by the end of October. The 
programme originally laid out for the scnson was thereul~on altcrcd, and tho 
survey of certa~n waste land grants, which was considered of the first import- 
ance, was directed to be undertaken. The necessary move~ncnts of the 
surveyors on this change of programme had no sooner taken placo than fresh 
orders were received from the Chief Commissioner rescinding the former order, 
and stating that since survey operations in the Akyab distzict will not be 
stopped in October next, the original programme for the scason was to bc 
carried out. The surveyors had therefore to be sent back again to their former 
ground, and thus between two and three weeks of work was lost. 
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216. The separate areas of the different townships, and the total area 
which has been surveyed in the Akyab district on the different scales, are given 
in the following statement :- . 

... Kyele . , . 
... Urittaung, West ... 
... Rathaydaung ... 

... Kalapanein . .. 

Mayu river ... ... 

Total ... 

-. - - 

TOTAL AaBA. 
Number of 

Acres. \ square milea. 

By the cadastral survey, 580,000 fields have been ~urveyed, having an 
a.verage size of 0.18 acre on the cultivated area. I n  addition to the above, 
boundary traversing has been extended over an area of 263 square miles in 
advance, in preparation for cadastral survey next season. The area of 
completed survey is small, but it is as large as could be expected under the 
circumstances. The small outturn is due to the following causes :-(i) in the 
want of preparatory traverses for the detail Surve ors ; (ii) the dela s caused by 

the large number of men sick in April and May. 
T the several changes of programme ; (iii) the sma 1 size of the fie r ds ; and (iv) 

217. The field survey has been carefully tested b 552 linear miles of 
c\leck surveys, of which 255 miles were executed by the &opean assistants and 
297 miles by the native inspectors. The work was found to be honestly and 
carefully done. The angular work of the traverse survey has been checked by 
azimuth observations taken at 46 ~tations; and connection with 12 stations of the 
Great Trigonometricnl Survey enabled the chain measurements to be adjusted 
to agree with the trigonometrical distances. 

218. The temporary demarcation was very defective, especially in the 
Ambari circle, and of little use to the Boundary Surveyors, who were further 
hampered by the want of assistance from the headmen of the villages. The 
tlleodolitu stations have all been marked with stone prisms, which will serve as 
permanent reference points for future changes and extensions. The osts by 
wl~ichtlle waste land grants in Akyab had been demarcated by Mr. H. 8onman 
in 1881-82 have not been disturbed, as the Deputy Superintendent thinks 
there is no necessity to make them more permanent: the posts, being of iron 
wood, called pyingndo, are likely to last for the next ten years. 

1 9  Mr. Talbot reports as follows on the Arakanese:- 

There were in all 26 hakanese under training during the field season : six of theae 
p ~ s e d  t l l ~  examinat,ion required of them, and were given survey oertifioatiee ; some of the 
rorunindor are now at work learnin office duties, and it is hoped that 15 of these men will 

will he in t,raining. 
!I be eniployed in plane-tabling during t e coming season, and that at least 30 or 40 more 

- 
" The Arakanese, compnred with the Burmans, are not 00 independent : they do not 

dress so well, nor squander as much money in amusements, and are ertainly not so hospitable. 
They are decidudly more intelligent than the Burmana, but they are equally fond of drinking 
hod gambling, ar~d are just as lazy and viudiotive." 
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220. The 16-inch sheets, 460 in number, on which the season's outturn in 
Akyab has been mapped, have been drawn, with the exception of a few sheets in 
wh~ch the hilly portions are incomplete. The area statements and traces of the 
208 kwins will, i t  is expected, be made over to the Settlement Officer in due 
time to commence the revision. 

221. According to the revised programme of surve operations in British 
Burma, this party is to be retained for the completion of t E e survey of the Akyab 
district at full strength up to the end of 1885-86, and in 1886-87 a t  halfstrength. 
The cadastral operations therefore will be resumed by the entire party in 
Akyab in the ensuing season.+ 

GEOGRAPHICAL AND MISCELLANEOUS. 

SIEKIM, DBRJEELING, AND NEPAL BOUNDARY SURVEY. 

222. The following shows the different descriptions of work performed by 
this party, and the officers who have been 

Pemo~lel. employed thereon :- 
Brevet-Colonel H. C. 6. Tanner, E.c., Officiating 

Deputy Superintendent, 2nd grade, in charge. 
(1)  Sumeswar Hills Survey, Mr. E. C. 

Mr. E. C. Ryall, Assistant Superintendent, 1 s t  Ryall, Assistant Superinten- 
grade. 

Mr. J. Pegton. Snrvepor, 1st  grsde. 
dent, and Mr. Senior, Assist- 

,, W. J. U'Sullivan, do., 4 th  do. ant Surveyor ; 
,, W. Robert, Assistrat do., l a t  do. 
,, W. C. a. Barckleg, do. do., 1st do. (2) Daling Hills Survey, Mr. Peyton, 
,, R. W. Senior, do. do., 3rd do. Surveyor, and Mr. Kobert, 

Sub-Surveyors. 
Sahai Din and others. 

Assistant Surve or ; %r (3) Sikkim Survey, r. Robert and 
Rinzin Nimgyl, explorer ; 

(4) Triangulation and distant sketching of Himalayan topography, 
Colonel Tanner, Mr. OISullivan, Mr. Robert, Mr. Barckley, and 
Mr. Senior ; 

(5)  Demarcation and surveys on the Nepal-Bengal Boundary, 
Mr. E. C. RyaIl and Mr. Senior; 

(6) Explorations in Tibet, the Lama. 

223. The survey of the Sumeswar hills on the scale of 1 mile=l inch 
embraces an area of 685 square miles, and was effected by Messrs. E. C. 
Ryall and R. W. Senior. Along the watershed which forms the Nepal boundar r stone prisms are being set up a t  those places where 61ie ridge is not we 1 
defined. The tract embraced b the two sheets of the Sumeswar survey is 
similar in all respects to the Sewa T ik range which forms the southern limit of 
Dehra Drin, except that the peaks are generally of less altitudo and the 
cheer or pinus longvoliu is almost entirely absent. A strip of the Nepal 
territory which skirts the boundary bas been sketched as far as circumstances 
would permit, and large errors in the existing engraved atlas sheet have been 
corrected. The operations were of the most tedious nature owing to the 
innumerable deep ravines and sandstone scarps which intersect the tract in all 
directions. 

224. The survey has not been extended beyond Tribeni Ghat on the 
Gunduk river, and i t  is in contemplation to complete the work during 1885 
down the Gunduk river to pillar No. 1 of the North- Western Provinces 
Nepal boundary. 

Mr. Talbot reports on his mis tan ts  en follows :-"Mr. F. W. Kelly, Assistant Superintendent, completed the 
anrvrs of the a r m  that  remaind in the Prome district to my entire mtisfnction. H e  is well up in all his duties, a ~ l d  . - 

-4 - - -  

will give sstisfnction whmever appointed to the ~ h a r p  of s party." 
Menam. Jarbo, Scott, Swioey, and Smart are reported to liave worked well, and to have given mtiefoctioa ; but 

the Deputy Superintendent rege ta  he cnnnot wite  in the same te rns  of Mr  Collins. 
The native csteblisbmcnt on the whole worked well. Tlle following members are specially mentioned :-Computen, 

Dindyd u d  S h ~ h i  Bhussn Ohosal; Sub-Surveyors, F.iz BuLsh, Mr. LeRive, and Isan Cbunder Ghoeal 



225. The Daling hills survey on the scale of 8 inches=l mile embraces an 
Area 29t sq,,are milea areaof 293 square miles : it was undertaken to map 

in 7 sheets on the sc.Ie of 8 inches and demarcate certaiu lands in the outer hills which 
=I tulle. had been set apart by Government for tea culti- 
vation. A trigonometrical survey was first made of the tract, and afterwards 
the lands were cut up into convenient blocks which were traversed and then 
topographically surveyed. The permanent demarcation of the tea estates is 
now being carried out-natural features only-such as streams and ridges 
being utilized as boundaries. Pillars are being built wherever the natural 
features do not sufficiently indicate the exact boundary. These maps will 
prove of the greatest use in clearly defiuing, without possibility of doubt, 
the estates of tea-planters. The work was effected by Messrs. Peyton and 
Robert, and was much retarded by the hazy or cloudy weather. Dense 
jungle clothes the hill sides and proved a serious obstacle to progress. The 
rectangular co-ordinates of the trigonometrical stations have been referred to the 
centre of the degree which embraces the work. 

226. The eastern extremity of the Daling hills touches Bhutan territory, 
and advantage has been taken of this to sketch a considerable amount of 
topography in Bhutan. 

227. Mr. Robert's survey of North Sikkim is the most important piece 
of work effected by this party during the season under review: i t  is on the 
scale of $ inch=l mile and embraces an area of 760 square miles. We now have 
a map of the whole of the soutliern slopes of the Himalayas which skirt 
Sikkim to thc north and which cut the outlying tract of Chumbi ( 'Fsu~~~bi )  
from thc reinainder of Tibet. Except a small three-cornered bit north-west 
of Kinchinjinga, me have the whole of the great spurs and mow fields 
which compose the group of that name. Every pass leading out of Sikkim 
into Bhutan, Tibet and Nepal has now been fixed, and all the routes 
have becn entered on the map. Mr. Robert's operations were carried on undcr 
the hardships always experienced by surveyors in the higher Himalayas. 
Besides the new surveys brought in by Mr. Robert, Captain Harman's section 
of Independent Sikkiin has been enlarged and incorporated with the remainder 
of the topography. North of the Donkia pass, Hooker's topography has been 
utilized. 

228. Every opportunity of extending our linomledgc of the Himalayas has 
been taken advantage of, and up to the end of Noveulber almost every peak and 
ridge that could bc seen froin the plains of Bengal has been fixed by Colollel 
Tanner by triangulation between Sikkim 011 the east and the Durbhunga district 
on the west: besides this a largc amount of work of the sarne nature has been 
carricd out by Mr. Barckley from the tower statiolls in the Cllumparun district. 
The gap bctwecn the work of Colonel Tanner and Mr. 13arckley will probably 
be filled up during the ensuing year. Smoke, haze, cloud and fog greatly 
retarded the operations. 

229. The demarcation and surveys on the Ncpal-Bengal boundary have 
becn completed fro111 the Icoosce river to Tribeni Ghat on the Gunduck, and the 
renurnbcring of all pillars and posts is now in progress. 

230. Mr. Ryall executed certain large scale surveys of small newly-settled 
portions of bountiary, whcre owing to the crosion of rivers the marks of Wyatt's 
survcy of 40 ycnrs ago wcrc constautly being wasllcd away, and these small 
portions of bo~lnd:~ry arc now being pcrnlanently demarcated with iron posts. 
The cxcnvation of the ditch and repair of the boundary pillars between 
the Icoosee and Beknatori was carricd out by ilfessrs. O'Sullivan alld 
Uarcklcy. 

1231. The intcrcsting tract of country comprised by sheet No. 6 of the 
ircw trans-frontier inapshas been plottcd from the field-books of the Lama, 
and wc now hnvc vcry complete knowledge of the whole of the country 
hetween Ilarjeeling and Lhasa. The Lama's surveys include a close recon- 
naissance of tlrc interesting Ygmdok or Palti Lake of D'Anville, of the newly- 
discovered Ialrm of 'I'igu-tso and Pho-Mo-Chang-Thang, and of many passes 
and vallcys betmcen Bhutan and Lhasa, which previous to the Lama's explora- 
tion werc altogether uuknowu. 
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TIDAL AND LEVELLING OPERATIONS. 

THE TIDAL OPERATIONS. 

232. The recording of the tidal curves by  the self-registering gauges, their 
Personnel. reduction, and the publication of the 

Major A. W. Bnird, B.B., Depnty Superintendent, tables of predicted tides have continued as 
3rd grade, in charge to 4th Apri l  1884. usual during the past 

Maojor J. Hill, s B., Deputy Superintendent, 3rd 
pear. Major Baird, 

g r ~ d e ,  in c h ~ r p e  from 4th April to 20rh A u p s t  1884. requiring six months' etLve On urgent pri- 
Mr. H. E. T. Keelnn. surveyor, 1st grade, i n  charge vate affairs, was relieved of his charge 

from 20th August 1884. 

(Tidal.)  
during that period by  Major Hill from 

Mr. T. H. Itendell, Surveyor, 4th grade. 4th April to 20th August, when he was 
,. E. J. Connor, ditto, 4th do. relieved by Mr. H. E. 'r. Keelan, Sur- 

sub-surveyor Uhondn Venagek. veyor, 1st grade, who retained charge till 
(Reoision of Height8 and L e ~ e l l i n g . )  Major Baird's return. 

Mr. B. E. T. Iieelnn, Surveyor, 1st grade. 
,, Q. Uelchom. ditto, 3rd do. 233. T h e  tidal observations were 

Sub-surveyor Narsingdase and three recorders. a t  19 stations, viz :- 

Aden. 
Kurraohee. 
Bombay. 
Marmag'ao. 
Beypore. 
Colombo. 

I Galle. 
Negapntam. 
Madras. 
Vizagnpatam. 
False Point. 
Dublat (Saugor Island). 

Diamond Harbour. 
Kidderpore. 
Rangoon. 
Elephant Point. 
Amherst. 
Mou:mein. 
Port Blair. 

Of these, Marmaggo, Galle, and Colombo are new stations. Two stations, 
Khrwhr and Pdmban, have ceased to exist. Five years' observations had been 
secured a t  KBrwBr, while a t  PBmban, on account of the long break which must 
~iecessaril have followed the damage done to the observatory by the storm of 6 the 26th ecember 1882-and as four years' observations were completed- 
the instruments were taken down a11d the observatory removed. 

234. T h e  wliole of the observatories were visited and inspected once, 
or oftener, during the past year, either b y  Major Raird or by an assistant, 
and every instrument was thoroughly overhauled and cleaned during the 
inspection of each observatory. 

235. T h e  reductions of the observations have progressed steadily, and the 
final results have been determined, so that the co-efficients should be presented 
in the manner recommended by  Professor Darwin and explained in the report 
submitted last year (see appendix). T h e  new computation forms for the 
analysis of all the short-period tides which were drawn up by  Mr. Roberts 
in accordance with the modifications proposed by  Professor Darwin were 
received in time to be used in the reductions of last year's observations; but the 
new forms for the long-~er iod  tides have not yet been completed by  
Mr. Roberts, and meanwhile the old forms are still in use. 

236. T h e  account of the working of each tidal obscrvatory will be found in 
the appendix. They all appear to have workcd satisfactorily, with only the 
ordinary accidental stoppages, excepting a t  Port Blair, where unfortunately the 
Port Officer, not understanding the scope of the operations, suspended then1 
for six weeks, and a t  Amherst again the windows of the observatory were twice 
broken open and the gauge put out of gear by some mischievous, unknown 
persons. A siiliilar statcment Ilad to bc made in last year's report (p. 4.5). 
' rhe Secretary to the Chief Commissioner has been appealed to aud requested 
to prevent the recurrence of such wanton mischicf. 

237. Major Baircl's office at  Poona has during the pant year had an 
urn~s~lal  burden thrown upon it. This officer rcportcd Inst year (vide 1). 13 
of nl,pe~idix to Annual Keport 1882-88) that I'rofessor Dar win had pointetl out 
that there had been a slight error in thc determination of t l ~ e  tidal co-efficientu, 
viz. the onlission to take cognizance of the variation of the inclination of the 
plact. of the moon's orbit to the eqnator, and as thin varies from ycar to p a r ,  
the c.on~~>uted amplitudes of the lunar and luni-solar constituerlts required 
slip-ht 111odification to render them strictly comparable ear by year ; conse- 
c\\~cntly a mass of new computa!ions had to be un J ertukcn to present t11e 
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co-efficients in a modified and strictly accurate form. This ie reported on in 
detail by Major Baird in the appendix to the present volume. 

238. Due notice of this modification of the method of presenting the co-effi- 
cients is given in the prefaces to the tide-tables for 1885, which contain predicted 
tides for 20 ports, the same number as in the tables for 1884. The usual 
interesting statements showing the errors in the predicted heights and times 
of high and low water for 1883 will be found in the appendix. The predic- 
tions for 1883 must be considered very good, and may be summarized as 
follows :- 

Percentage of predktions withit8 15 minutes of actual.~. 

High water. Low water. 

Open coast stations ... ... 72 per cent. ... 70 per cent. ... ,, ... Riverain ,, ... 70 66 ,, 

Petcentage of predictions within 8 inches in height o f  actua/.s. 

High water. Low water. 

... ... Open coast statiom ... 92 per cent. 96 per cent. 

... ,, ... ,, Riverain ,, ... 66 64 

The same remark applies regarding the Moulmein and Amherst predictions 
as was stated last year. The predictions at the former station were better than 
those at Amherst, and similarly the predictions at Kidderpore and Diamond 
Harbour were better than those for Dublat. Thuv it will be necessary to treat 
Amherst and Dublat in the predictions as riverain ports, and not as open coast 
stations.* 

SPIRIT-LEVELLING OPERATIONS. 

1.-THE OPERATIONS EXECUTED I N  CONNECTION WITH THE TIDAL OBSERVATIONS. 

239. In  paragraph 246 at page 52 of the Annual Report for 1882-83 will be 
found a brief but interesting notice of the longest line of levels ever run between 
two seas, viz, that from Kurrachee vici Mithankot, Ferozepore, Agra, Allaha- 
bad, Monghyr, and Calcutta to False Point, a distance of 2,300 miles, of 
which the last connecting link was coinpleted in the season then under 
review. During the past season a similar connecting link has been interpolated 
between Siron' and a station 38 miles north of Manm&d, on the Bombay 
and Agra Roa d , completing a line of levels between two sea-coast stations, 
second in length, by very little, to thc chain above referred to, and consisting 
partly of that same chain, i.e., from Kurrachee to Agra, but tlience to Bombay; 
and the error was only -624 of a foot, or less than four inches pcr 1,000 n~iles. 

The length of the link completed during the past season was over 425 
miles, over ground with rises and falls :~lnounting in aggregate to nearly 
21,000 feet, constituting a very satisfactory outturn. 

240. At Kurracllee a sliort linc of levels was run between the t i~ le -~au~ , . e  
station and a benchniark on Trinity Church which had 11ithcrto derived its value 
(as had indeed all the stations on tlie great li~ic of lcvels emanating fi-om ICurra- 
c-liec) from tlie value of incan sea-lcvel dctcrinined in 1855 by a short series 
oi obs~rvatio~is extending over two semi-lunations. The rcsult of the com- 
j)iirisor~ is cmincntly satisfactor , exhibiting a discrepancy of but one bun- 
dredtl~ of a foot bctwecn thc 01 CT (1855) and prescnt values of mean scn-level. 

241. I11 addition to tlic spirit-lcvelling operations, the rcvision of the 
l i ~ ~ i ~ l i t s  on tllc I<h!Lnpisura Series lias been continued aud brought within four 
h t ; ~ t r o r l n  of conll)lt:t,ion. The WI~OIC would have hccn completed but for Mr. Keelan, 

' !d:t.i,tr L3.1il.d r rpnrba  fnv<~~ i rnh ly  on t l ~ c  serviccs relldorrd I,? Mr. Itcndell, nnd also of Ullondu Vinnyek and t h e  
c~t l18.r  *1111-~11r!e~ttrq, RIIII  o r  Hlantnnntrns Ilejonjce, m e c h ~ ~ ~ ~ i c ,  c n ~ ~ ~ i a c t e ~ l  wit11 tbe Re111 wstrk-. 

blr. C ~ B ~ I I I B I  i n  I t :~ . l~ ly  coutnlr.l~ded for tic ivay i l l  w l ~ i c l ~  he nlld 1116 a t ~ l l T o l . c ~ ~ ~ ~ ~ p u t e r e  grappled with the  work. 



to whom the work was entrusted, being compelled to take 1$ months' leave 
during the field season on account of a severe attack of inflammation of 
the eye. 

242. The total cost of these operations is as under :- 
Re. 

Tidal ... ... ... ... 28,197 
s p i r i t - l e ~ e ~ g '  ... ... ... ... 17,248 
Trigonometrical ... ... ... ... 11,217 - 

Total ... 56,662 

This gives average cost-rates of Rs. 1,481 per tidal station, Rs. 401 per 
linear mile of double spirit levelling, and Rs. 701 per principal station of which 
the height has been trigonometrically determined.* 

8.-THE OPERATIONS IN CONNECTION WITH THE REVENUE SURVEY. 

243. The small party of levellers in British Burma, which had been 
attached to the Hanthawaddy district aurvey party, was transferred to that work- 
ing in the Henzada district under the superintendence of Major Hutchinson, and 
resumed its operations in December 1883 near Henzada in continuance of the 
programme arranged for the plan of levels in the Irrawaddy valley. The 
Ngawun Valley Series was commenced at the junction of the Irrawadd and 
Ngawun rivers. Starting from bench mark No. 8 of the Irrawaddy $alley 
Series, this section has been carried along the embankment on the left bank of 
the Ngawun river as far as Ngathein-gyoung : from this point a tie-line has 
been carried eastwards vili Kyanpyaw and Ataung to Daniibyb on the 
Irrawaddy, and a con~~ection again made on the Irrawaddy Series. The length 
of this section is 89 miles, and the closing error is 0,0217 foot per mile, which is a 
very satisfactory result. Having assured the accuracy of the work as far as Nga- 
thein-gyoung, the Ngawun River Series was extended therefrom, and it has been 
carried as far as Ngaputaw, about 20 miles below Bassein. At this point the 
operations had to be closed on account of the setting in of the rains. 'l'he total 
length of line of lovels measured is 169 miles, with double levelling throughout. 
The number of bench marks fixed is 169. I t  is intended to continue the Nga- 
wun Series as far as Pagoda Point, at the mouth of the Bassein river, during the 
ensuing season, and to endeavour to carry a cross line from Bassein to Pantanaw, 
closing again on the Irrawaddy Series. This will complete the scheme of levels 
as far as it has yet been projected. 

GEODETIC. 

E L E C T R O - T E L E G R A P H I C  L O N G I T U D E  OPERATIONS. 

4 The two astronolllical parties were engaged i n  the cxtension of the 
Electro-telegraphic Longitude Arcs east- 

Personnel. wards of Calcutta, and measurcd during 
(SO. 1 Aatronomicnl Party.) the season the six arcs, Akyab-Calcutta, 

jfnjor w. J. Hrnvisi~ie, B.E. .  Deputy Superinten- 
dent, 3rd erode, in rhnrpe. Akpb-Chittagong, I'rome-Chittagong, 

1 1 ~ .  1). Atkinson, B I I I Y B J ( ~ ~ .  1st  prndc. Prome-Akyab, Modmein-Prome, and Maul- 
S u b . S u r c y o ~ 8 .  

nnboo Dlaondo Bnlwnnt Joshi. mein-Akyab, thus completing the lillk 
. Tikhn R H ~ .  between Kurrachee and Moulmcin. 

(No.  2 Astronomicsl P n r t ~ . )  
Major 0. StrnIlnn, B.E., Deputy superintendent, 245. Unusual delays were met with 

zud ~ r ~ d e ,  in elrorge t o  29tll April lR84 (on Owing to bad weather, to the changes 
stlb3idiary l ~ n v e  nnr\ furlong\\ tllvrrn(ter). 

31njor W. J .  n.n., De,mty Nnperiaten- from station to station being dependent 
dentv 3rd grude, in cb~rrpe fro111 30th April. on weekly coasting ~tefimers, and to the 

Suh-Surueyor. 
U . , ~ O O  Hnrs~hni .  failure on more than one occasion of the 

Madras-Yenang cable, which threw the 
whole of the China and Straits traffic with couritries to the west on to the main 
lines t,hrough Burma, and so choked them with traffic that the line could not be 
spared for the longitude work. 

- 
a Major B ~ i r d  m a k e ~  special mention of hlr. Belcbam, t o  whom the wn~rh wna entrusted, and ulao of his nsriatnnl. 

N n r ~ i n g  DM. 



.--- 
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246. The cor~putations have all been brought up to date, some slight 
revision required for the work of 1882-83 has been completed, and the 
manuscript of the details of the observations for the three seasons 1881-82 to 
1883-84 has been arranged for print. 

247. The existence of defects in the two transit instruments has been 
commented on in the annual reports of the past two years ; and in last year's 
report will be found, at pages 53 to 57, a discussion of the errors resulting there- 
from, proviug that they changed sign with n reversal of pivots, and affording 
ground for suspicion that the locab of the defects is in the Ys. During the 
past season observations were taken (in accordance with the intention 
expressed in ~aragraph 260, page 58 of last year's general report) with a com- 
bination of what has been termed (see paragraph 251 of last year's report) 
similar and dissimilar pivots, for the purpose of eliminating, as far as possible by 
differences, these residual errors in the determination of the differential arcs of 
longitude, and of determining their values for each instrument by the exliibi- 
tion of their sum and difference ; and, in addition, independent observations 
were taken specially for the purpose of determining the residual errors in each 
instrument separately. The method of taking these latter observations will be 
found described in Major Heaviside's report, and the results of the observations, 
both regular and special, have been drawn up, tabulated, and discussed by him 
in conjunction with Mr. Hennessey, and will be found in the same report. 
The magnitudes of the residual errors have now been pretty accurately ascer- 
tained for each instrument, and very accordant results are obtained by the 
application of corresponding corrections ; but as the defects causing these errors 
were likely to prove a source of continued anxiety to observers, and more- 
over as their exact locale has not been definitely discovered-there being 
other possible causes of instability besides that suspected by Mr. Hennessey 
(page 58 of last pear's report)-it was resolved to send both instruments to 
England to be thoroughly examined and have the defects rectified by the 
makers ; and Major G. Strahan, being now on furlough in England, has been 
invited to inspect the instruments, on the maker's report of completion of 
repairs, and to see that the defects are removed before the instruments are 
returned to this country. 

248. The instruments having been sent to England for repairs, longitude 
operations are at a standstill, and the combined parties will be employed under 
Major Heaviside in observing astronomical latitudes about the meridian of 
80" along the Madras, the Jubbulpore, and the Amua Meridional Series to 
within 30 or 40 miles of the Himalayas. 

249. Major Beaviside acknowledges the cordial assistance rendered by 
the officers of the Telegraph Department.* 

' Major Heevieidc reports favowably of Mr. D. Atkinson and of Baboo Dhondo Balwant Joehi. 





P A R T  I l l ,  

THE OPERATIONS AT T H E  SEVERAL HEAD-QUARTERS 
OFFICES. 

1. These offices comprise- 
(1)-The Survey of India Offices a t  the presidency. 
(2)-The Trigonometrical Branch Office a t  Dehra. 

There has been no change in the general arrangement of these offices 
during the year under report : in all the work has increased, as will be found 
by reference to the saparate reports of each office. The amalgamation of the 
clerks of all the branches into one general list has been completed, a step 
rendered necessary by their being all brought into one establishment. 

Person? 

Colnnel J. Sconce, s.c., Deputy Surveyor-Qencrnl, in 
charge Revenue Surveys up to 4th March 1884. 

Licuteuant-Colonel H.  R. Thuillier, 11 E., Deputy 
Surveyor-General, ill charge Revenue Surveys, from 

.. ~ 

;;tide, Assistant ~ u r v c ~ o r - d e ~ ~ i m l .  - 
Lic~~tenant-Colo~~el W .  H. Wilkins, s.c., Deputy 

S~~nc~.intrndcnt.  3rd rrnde, officiating in 2ud grade, ,'--- ~~- ~- 

from 14th March 1.3~4. ' 
Major h1. W. Rogcrs, n.c., Deputy Superinte~dellt, 

3rd grrle,  Assista~lt Snrveyor-Geue~al. 
Q. H. Cooke, Eaq., Assistant Superinteudcnt, 1st  

grade, Omriating Deputy Superintendent, 4th grade, 
fro111 17th August 1684. 

Cnptain St. Q C. Gore, n.E. ,  Assistant Supcrinten- 
dcnt, 1st g r d e ,  Officiatil~g Deputy Supcri~~tendent, 
4th g r d c ,  up to 1 ltlr August 1884. 

&Ir. T. W. Babonau, Itegistmr. 

Correspondence Section. 

Mr. Bl. Fmnris, Hcntl Clcrk. 
Bnbu nnncc nInclbnb Bancrjec. 

,, C l ~ r ~ n i  Lnll Dcy and one otlier. 

Accorctrt Section. 

Mr. K.  T). A l p r ,  Hend Ar~col~ntnnt. 
Hnhn Ba~nn C ~ I I I ~ I I  C l ~ ~ ~ c k n l l u t t y .  
,, Rnj I<risllna hlookcrjec and sir  others. 

Ccnernl Section. 

Mr. T. E. Wnre, Er~lrniucr. 
., J .  A Vnllis. 

T411l)u Hl~crcrnn Sing11. 
,, Gopnl Chundcr Doss and six othcrs. 

Mr. A. C. CIIIIII~IIR~IIIIII ,  Hcnd Clcrk. 
14nl111 I<nli l'rulo 13nnerjcc. 

., 8a1n liristo Chundcr and two otl~ers, 

Mr. I". A. 1)'110zario, Her1  Clcrk. 
1llrli11 Doorg11 Nnrnin Ohose and onc other. 

Mr. A. R. llyrn, H t ~ d  Assistant. 
,. P. C. H.  Smart, &lap Curator. 
,, H. R. Vallis, Mnp Suleaman, bud six othere. 

D ~ A W I N G  OPPIOB. 
Mr. A. Chamarett. Chief Draftsman. nn to 1st  J n n r  . . 

1884. 
Mr. a. A. McGill, Chief Draftsman, from 2ncl J u n r  

1884. 
Mr. S. M. Smylie, Head Draftsman. 
,, R. C. D. Ewing, Draftsman. 
,, W Green. ditto. 
,, J. R. Adels, ditto. 
,, A. J. Musgrove, ditto. 
,, H. Sinclnir, ditto. 
,, W. P. Smith, ditto. 
,, A. S. Bateman nnd two others. 

Native Drftsmen. 
Munshi Sunaullnh. 

Nnbi Buksh. 
B;;U Haribur Sen. 
, Moheah Chunder Shnrv. 

Munsl~i hluttiullnl. 
Babu Purna Chandrn Sein. 
,, l<sdhicaprosad DOES. and 36 otl~ers. 

Surveyors and Arsistant Suroeyors on duty. 
Mr. Q. A. McGill, Survcjor, lstgrade,  up to 1st June  

1884. 
Mr. W. Todd, Surveyor, 2nd grnde. 
, J .  A. Mny, ditto, ditto. 
,, F. Adnms, ditto, ditto. 
,. W. Stotesbory, Surveyor, 4 t h  grade, from 24th 

June  to 31st August 1884. 
Mr. P. J. W. Dornn, Aesistant Surveynr, 1st grnde. 
,, S. 0. Nadrns, Aesistant Surveyor, 1st ~ r a d e ,  from 
7 t h  Ma.7 1884. 

Mr. E. J. Mnrtio, Assistant Surveyor, 1st gr.~de. 
,, B. M. m'ilson, Assistant S u r v e ~ n r ,  2nd  rude. 
., T. J. J. Mills, Assistant Surveyor, 3rd grade, from 
14th Nnrch. 

Mr. P. J. Sorrao, Aasistnnt Surveyor, 3rd grade, from 
24th April. 

Additional Establkhment. 
blr. W. Statesbury, from 1st September 1884, nod eiglht 

others. 

Mr. C. W. Conrd, Superintende~~t,  on furlough from 
16th April 1884. 

Mr. W. Donnldson. .. 0. G. Pnl~ner. 
,, D. L. Mitchell, OD furlough from 1st April 188.1.. 
,, J. Fulford. 
,, T. [i, l{o~lger. 
9, A. G. Plllmer, on furlough from 1st Mny 1884. 
., S. nr. Conrcl. 
., A. \V. N. Jilmes. 
,, A .  If. Conrd. 
,, A. I). &I. Charnsrett. 
9. E. C. Ollenbnch and 25 nntive Enarnvels, 

Copper-plate Priniing Section. 

Mr. W. T. Collins. Cnppcr-plate p r i ~ , e r ,  and 15 lllrtive 
printers and prcsamcn. 
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2. I n  the Map Record and Issue Office great efforts have been made to 
provide for the proper storing and arrangement of the vast amount of maps 
which are in the custody of this section. 

3. The  duties of the Surveyor-General's and the Topographical Branch 
Offices have been carried on by Major M. W. Rogers, R.E.* 

4. The Revenue Branch Office was supervised by Colonel J. Sconce, the 
De uty Surveyor-General in charge Revenue Surveys, up to 4th March 1884, 
an 14' subsequently by Lieutenant-Colonel H. R. Tliuillier, R.E. : these oficers 
have carried on all the duties connected with the accounts as well as the 
correspondence of the branch.? 

Lieutenant-Colonel W. H. Wilkins on his return from furlough on 14th 
March 1884 was posted to the head-quarters offices, and assisted the Deputy 
Surveyor-General in charge Revenue Surveys in general administration, I n  
addition to this duty he has been in charge of the Map Record and Issue 
Office from 19th March 1884. 

5 .  Captain St. G. C. Gore, R.E., officiated as Personal Assistant, and was 
also in charge of the Map Record and Issue Office from 10th January to 18th 
March 1884. He  accompanied the Surveyor-General to Simla, and assisted him in 
!general administration duties up to 14th August 1884, when he was attached to 
the Afghan Boundary Commission, and in his place Mr. G. H. Cooke was 
appointed Personal Assistant to the Surveyor-General from 17th August 1884. 

Map Record and Issue Ofice. 

6. The work done by the Map Record and Issue Office during the past 
year ending 30th September 1884 is shown in the following statement :- 

AInps issucd. No. 

General maps t o  Government officials ... 50,727 
Ditto to Inclin Office, London ... 2,920 
Ditto to agents ... ... 3,077 

C .  : 

*r 6 t a l  ... 56,724 
Cadastral maps to Government o5cials ... 142,333 

Grand Total ... 199,057 

Vnlue. 

Rs. 
57,431 

4,172 
4,170 

7. The number of applications received during the past year for extracts 
from original records of the revenue surveys was 535, for copying which 
Rs. 3,989 were received and paid to the copyists. 

Rs. 
Amount realized from the resident map salesman and paid into 

... . . .  the Government treasury ... 4,386 
Ditto mofussil agents ditto ... ... 4,184: - 

Total ... 8,570 

Applications received for maps by letters, indents, and telegrams 2,684 ... ... ... Letters issued ... ... 1,955 ... ... Invoices and receipts issued ... ... 1,646 
... Packets, parcels, and town despatches ... ... 2,450 ... Sheets coloured for sale and issue ... ... 24,643 
... Ditto for other departments ... ... 4,437 

nIajor Rogcrs reports as fouon-8 :- 
"Mr. tlsbonnu, the Regibtrar, bas continued to  dischnrue his dutien entisfnctorily nnd cnergctirnlly. 
~n the  Snrvrgor.Genernl's nnd l'opogrnphicsl Branch Officefl Jlessrs. Brnncie nnd D'Hosl~rio a ~ ~ d  Bnbus 

madhob Usncrjee, Doorga Nnrnin Ghose, Damn Churn Chuckcrhetty. Chnni Lsll Dey, and Mohendro C1111ndr.r ~ i ~ h  sre 
deservina of ~ ~ e c i ~ \  notice. Mr. J. A. Vnllis, Usbus Uhcccum Singh, ll!~jkissrn Mukcrjec, (1op11l Cliundrr Uuss, Okhoy 
Coomar Dut t  Hcrnnnth Dutt, and the r a t  of tlre clerks have given intisl;~ction." 

+ l o  the' Rercnue Snrveg Bronr h Office, the Deputy Snrveyor-Uenrrol speri~lly  mention^ the  services of Bleasrs. A. 
C, CuuI,inghnm, E. D. A l p ,  nod Bnbu Kali Pnclo Bnuerjec who hllve worked nssiduouely ond well. Bebus HRln 
gristo Chnuder, Haj Coomnr Yutt, with the  rest of the  clerke, bave given sntieliaettion. 

f Includes portion of value of maps sold dwing 1882.83. 
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8. The total number of maps issued is nearly 200,000, and their rbluc 
over a lakh and a half. These figures are somewhat below those of pevlocb 
years, and may be attributed to the introduction of a more judicious aystem 
in the issue of published maps. For~nerly they were issued broadcast to all 
military and civil o5cers, but now they are issued only on application, except 
in the case of certain departments which should possess all maps directly they 
are published. 

.9 .  Great care is taken that all trans-frontier and other confidential maps 
are issued only to those officers who are entitled to receive them under special 
orders of t,he Foreign Department, and t,hey are stamped " absolutely confiden- 
tial, " with a foot-note directing that all such maps are to be returned to the 
Registrar, Survey of India Office, directly they are no longer required. 
The necessary arrangements to keep all confidential maps securely locked 
are nearly completed, and they will in due course be entrusted to the o5cer 
in charge of the Map Record and Issue Ofice. 

10. During the past year the resident map agent died shortly after his 
resignation. The work devolved on the officer in charge of this office, who 
made suitable arrangements for carrying it on by improved agency. The 
work of the map salesman has considerably increased since the abolition of 
Messrs. Thacker Spink & CO.% agency.* 

11. Considerable propess has been made in the arranging and sorting 
of original maps and records, and i t  is hopetl that this important work will be 
finally completed during 1885. In addition to the work of re-arranging the 
records, a revised and comprehensive catalogue of published maps is under 
preparation, but its compilation will take considerable time. The chaos which 
has existed ever since the entry of the Survey of India Office into the new 
building, from the insufficient rack accommoclation, as well as from the want of 
a sufficient establishment to arrange the maps, is rapidly clisappearing. The racks 
have all been arranged in inetliodical order, admitting of the proper classifi- 
cation of published maps. Every available inch of space has bcen or will be 
occupied by additional racks reaching to the ceiling, fixed at a small cost in 
comparison to the great improvement made, as the accommodation will be 
more than doubled, which is necessary in view of the coming cadastral 
surveys.? 

DRAWING OFFICE. 

12. The two sections of the drawing office, viz. that which is principally 
employed in new compilations, and passing topographical maps on to the 
Photographic Office for reproduction and publication, and that which deals with 
all maps connected with revenue surveys, have done equally well. The state- 
ment given in the appendix shows the very large amount of work turned out. 
All details will bc found in that statement, but particular attention may be call- 
ed to the following which have been dealt with in section I. The district maps 
of Bengal, Assam, the North-West Provinces and Ouclh, and the Punjab on 
the scale of 1 inch=S I d e s  for administ,ration reports, a11 of which had to be 
specially drawn, with thc exception of a few in the North-West Provinces, 
were commenced: the final orders and full instructions as to how these 
were to be prepared were only received in June 1884, and sanction was 
obtaiued for the entertainment of a small temporary establishnicnt, the office 
not being able to cope with so large a task without the employment of extra hands. 
I t  is hoped that thevc maps will all be ready for printing by about March 1585, 
or earlier. 

Rough preliminary editions of thcsc maps had been prepared last year, but 
for reasons st,ated in tltat year's report were found to be unsuitable. As soon 
as they have bccn finally passed and approved by the local authorities, they 
will be engraved on copper by one of the new processes. 

18. I'rovincial index maps for Assam, Bengal, the North-West Provinces 
and Oudh, the Punjab, Ilajl~utana, and Central India are now completed, and 
all maps henccfortll published will be furnished with these new numbers. Fresh 

- - ~ 

* T11v nKmry for t11c snlc of I I I : I ~ I ~  wnu \ \ . i t l ~ ( l r ~ ~ ~ ~ n  fro111 JIvssrs. l'l:nrlicr, Spink S: Co. (luring t l ~ c  ycxr, p a r ~ ~ ~  
rw ncrf~nnt IIF H~vir ~~rrz i s l , ,~ i t  rcl'~le:~l to aulln~it t l~cir  ncro~lnts in 1)r1111er tililt., nnd pnrtly l~craufis this ofice is uow ~rb!c, 
to r~nd(.~lnhc t l ~ c  anlv (IF it" O I V I I  11111,Iirn(io11n n.i(l~ont 1 . 1 1 ~  i ~ ~ t c r v c : ~ t i # ~ n  oF nn n g n ~ t .  

t Ct~lnn~\l \Vilhins rcliol.ta t l~nt Mr. IIyrn 11nu Kivcn cvcry sati~fnction. Mr. Smnrt 11na pcrforn~cd the duties of mnp 
c~~rntor  ~nnst allici~.ntly, rind Mr. Vllllis 11:~s cdnrricd on the duties of map salcsrnan   no st satisfactorily. Blr. Dornn has 
Irn(l the charge of thc r c . a r n r ~ ~ g c m c ~ ~ t  of t l ~ e  yriuted rccords, oud Lw sho\vu ivtelligcncc and industry in carrying on , ",0'k. 
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: ..:edltiiire.otall old maps will also have these new numbers given to them, and in 

:f&:way the old, irregular indexes will be gradually superseded. Some of the 
' .  .:'bliidtsbf Central India along the eastern boundary have been either redrawn 

altogether or have been filled up to margin, the blanks being copied from the 
revenue surve s of our territory, so that the series of 1-inch standard maps 
may be unbro $ en and complete: these will be renumbered according to the new 
index. One sheet on the 4-inch scale of the Andaman survey has been published, 
as well as maps of the two volcanic islands of Narcondum and Barren. The  map 
of tlle Paropamisan mountains, by  Pottinger, was redrawn and printed by  
photo-zincography for the use of the Boundary Commission, the whole process 
only occupying six days. 

14. Of Afghanistan, a preliminary eclition of sheet No. 12 was prepared 
for the use of the Zhob expedition, whilst sheets Nos. 5, 6, 8, 9, and 11 were 
redrawn and published in two colours, the outline in black and t l ~ e  hills in 
brown. Of Baluchistan, sheets Nos. 10 N, 10 S, and 7 N were published. 

15. The  old topographica.1 sheets of the Nizam's dominions have been 
redrawn in the regular standard form on the 1 and $ inch scales, and in a style fit 
for reproduction by photo-zincography. The  materials are very old, but they 
forill the only maps of that part of the country. The following sheets have 
been completed and published :-11 sheets of Suggur, 1 sheet of Pangul, 
1 sheet of Ghanpurra, 11 sheets of Raichur, 9 sheets of Golkonda, and 
7 sheets of Koolberga. A 16-mile map of Guzerat, Kattywar, and Cutch has been 
com~leted in outline as far as materials exist: this, as well as the Punjab and 
North-West Provinces maps, on the same scale, will be eventually engraved. 
The  North-West Provinces map is still in the hands of the draftsmen. 

16. Soriie of the special maps drawn for tlle Calcutta International Exhibi- 
tion have been prcpared for publication : those exhibiting trade routes, 
distribut,ion of lanp~ages,  and river basins have just been printed : the rainfall, 
railway, and telegraph rnaps were already published. Those showing density of 
population, distribution of tlie different religions and missionary stations are 
undor preparation. I t  has been found impossible without a very great expen- 
diture of labour to prepare the forest map in such a way as to enable i t  to be 
printed ; and the data forthcoming for the crop map occupies, comparatively 
speaking, so small a portion of India, and i t  is so laborious a map to draw, 
that i t  has been set aside for the present. 

The maps of India! atlas sheets, and o'ther engraved maps have been 
kept up to date as far as possible. The  regular examination of maps 
before sending for reprocluction, the correction of boundaries according to 

orders, &c., have been carried on as usual. Besides this, a new edition 
of the military cantonment of Saugor on the 8-inch scale has been commenced; 
the necessary corrections having heen obtained from the Executive Engineer's 
office. Standard Sheets on the 1-inch scale of districts Mozufferpore and Dur- 
lhunga in Benpal, and of Gogaira in the Punjab, have been drawn, and proofs 
have been sent to the local authorities for insertion of roads and canals, and 
for the examination of boundaries. 

17. Eighty-seven 4-inch and 2-inch diagonal sheets of districts Bhagulpur, 
Z)urbhunga, Gonda, Bharaich, Icheri, and Terni, abutting on Nepal, were tor- 
rected and prepared for reproduction to scale by photo-zincography for the 
Foreign Office. These are intended especially to illustrate the boundary 
between Nepal and Sritish territory, and are to be bound up into volumes for 
easy reference. The rlccessary computations for recompiling the old Bengal 
district maps into the uniform 1-inch Standard Sheets have been steadily carried 
on, but it is a very tedious and difficult matter making the necessary connec- 
tion between tlie old maps and the modcrn triangulation. The  final drawing 
of these maps is donc by the Lithographic Officc. 

18. A good deal of extra prcssurc has becn thrown on this section by  the 
transfer of two of the assistants, both of whom were obliged to leavo Calcutta 
on account of ill-health just as they had learnt their work in this office.* 

hlnjor Strnl~nn rrportn t l ~ n t  Hr. Cl~nmnrctt, the head clraftamar~ in the T n p o ~ p h i c a l  Drnnch of tllia offirc, ired 
~ O I I  n prn-i18n altar 31 ycnrs' service, during t i l ~ i c l ~  Ile hnd d i s t i n ~ i s l ~ c c l  himself Ily acnl nnd ability. &Io WHs nllrcre,l,,d 
Ilp Mr. I;. A .  BlrC;111. vvl~o hns p ~ r f o m e r l  hin dnties in n rery antipfnrtory mnnner. Mr. Adams has been ill c ~ , l r y e  
01' the ~ I H ~ I I I I ~ I I ~  (Jcction nnd tn his exertions mny he nttrihntccl its s~~rcersfnl  nuttllrn. 

hl:. Smylir, in c l ~ : ~ r g c  of the Revenue ncction of tllc Ilrawing office, hnn done his mork thornogl~lv. 
hlr. Ewing, in charge of the Cadnstrnl Examining office, ie n rery zealolls assistant, and the ;emnining oasistnnt 

Surveyors bnve nll worhed very nntieinctorily. 
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ENGRAVING OFFICE. 

19. The work in this office may be divided into three classes-(1) the 
lettering and outlining, (2) the hill etching, and (3) the copper-plate printing. 
The outturn in (1) and (3) is decidedly greater, but in (2) i t  is less than that of 
last year. The staff of hill-etchers is at all times small, and this year it hag 
been seriously reduced by the death of one and the prolonged illness of another 
of the native engravers, in addition to the absence on furlough of two of the 
Europeans. To this alone is due the smaller outturn of work in class (2). 

20. The work of the Printing office annually increases, and is likely to 
continue to do so with the introduction of heliogravure. This process will enable 
us to engrave on copper, at a comparatively snlall cost and in a very short time, 
maps which i t  would have been quite impracticable to engrave by hand. Several 
heliogravure plates of articles exhibited a t  the Calcutta International Exhibition 
last year have been printed, and the system is being gradually introduced as 
the assistants in the Photographic office becomc more expert. 

21. The 64-mile map of India and the Himalayan route map have been 
published, and good progress has been made in the 32-mile map of India ; sheet 
No. 4 of the latter (Bengal) has been completed, and the hills are being etched 
on sheet No. 1 (Punjab and North-West Hinialayas), sheets Nos. 5 and 6 
have been already completed, and sheet No. 3 is finished in outline. Four 
plates have been machine-ruled for section paper, and twelve plates of 
latitude and longitude scales on 1-inch and $-inch for all India have been 
engraved ; one plate for projecting maps on the 1-inch scale has also been 
finished, thus completing the whole series of these graticule plates. 

22. Seven quarter atlas sheets have been finished, forty-cight are in pro- 
gress, and thirty-eight have been repaired and added to, showing an increase of 
work generally over that of last year. 

23. The total number of plates in hand during the year was 210. The 
total outturn was as follows :-1,527 square inches of hill-etching ; 50 square 
i~~cl les  of jungle etchcd ; 4,081 square inches of outlining and 259,202 letters 
cut. The I'rinting office pulled 19,054 impressions, of which 384 were 
transfers.* 

THE LITHOGRAPHIC OFFICE. 

24. Major J. Waterhouse was in charge of this office throughout the 
year. 

The number of maps, plans, drawings, &c., printed off during the year 
Pevsonne l .  amounts to 702, of which 202 (including 

Mojor J. Wnterl~ouse, s.c., Assistant Surveyor-Gcl~e- 49 f ~ r ~ n ~ )  were departmental and 600 
rnl, iu cbnrgc. 

N r .  H. L. Lepngr,* Honc! Assistnnt. extra departmental. The type work 
,, L. C. C u n n ~ n g l ~ ~ ~ n ~ ,  Head Droftsmnu. shows a large increase both in subjects 

Munshi Mnhommcd Azim, 
Sll,)llnn 1311ksll, nnd26athers,  f Drdtsmen.  printed and in the number of impres- 

Mr. 1). Dens. IIvnd Lithopraphic Printer. S~OIIS. 
,, U. \\.ilson, hsslstant dltto, ond 74 others. 
., E. DcPyvnh. Hend TYPO Pr~nter,  U I I ~  26  others. 25. A third edition of the map of India, 

F ~ v e  clerks and 1 2  others. scale 1 inch=32 miles, in six sheets, 
nrr G. A. LcFrnnc. Apprentices. 

E. i )owl~ng .  I has been prepared and published during 
Rntu~ ned from 111rlnuph on 6th July.  

the year, with additions and corrections to 
nIr A G I ~ ~ I I I ~ P ~  orir~l~recl for 111m ulltll 1st DIay, nod date. A map of Afghanistan on thc soale 

Mr L. C. Cunnlngl~~urn till 111s Icturll. of 1 inch=4 miles has been commenced, 
and one sheet, with hills drawn on stone, is nearly completed. 

26. A conllnencen~ent has bee11 made of lithographing the series of maps 
showing the material state and progress of India, which was exhibited at the 
Calcutta Exhi1)ition. Maps of India on the scale of 1 inch=06 miles, illus- 
trating the Distribution of Languages and the Principal River Basins, have been 
prepared and printed. An Irrigation Map on the 32-mile scale and a R1issiont;ry 
map on tllc 64-mile scale havc been prepared, but not printed. 

27. Furtlrcr progress has been made with the Contour Map of India, but 
it is not yet priutcd off. 

28. Among the provincial maps is one of the Nizam's Dominions, in two 
sheets, on the scale of 1 inch=l6 miles, drawn on stone by Mr. Cunningham, 
the head tlmftsman. Tlie drawing of one sheet was completed, but it has llot 
been printed. 

* 1\Injor Strollan n3ports t l ~ n t  Mr. Conrd, the head engrnvcr, took furlouglr for 6 t  montha, nnd Mr. Pnlmer w11s 
nppointc~l ten~pornrily to t l ~ e  vncnnt post till the end of the year. Mr. Conrd Mr. Palmcr, und the European nnd notive 
nssistnnts have routiuued to perform their duties sotisfnctorily. 
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29. Ten slieets of the new edition of standard sheets of Oudh on the 1-inch 
scale have been drawn, and four published during the year. Six new district 
maps, viz. Jubbulpore, Lakhimpur, Howrh ,  Chanda, Cachar, and Hoshungabad, 
have been prepared by transfer from the engraved sheets of the Atlas of India, 
and the three first have been printed off : three sheets of the Indian Atlas have 
aleo been transferred to stone and printed off. 

30. The amount of extra departmental work again shows an increase ; 496 
subjects, comprised in 500 sheets, were received, and 108,146 copies printed, 
the value of the work being Rs. 23,213. 

31. The Rainfall Chart of India, noticed in last year's report, was com- 
pleted and printed. 

32. A crown-size l i thona~hic  machine, suitable for working by hand, 
indented for last year, was regeiGed at the closeof the year. After some necessary 
repairs i t  has been set up, and is likely to prove very useful for printing jobs of 
the full size of a sheet of foolscap, such as forms and the new provincial and 
district administration maps, of which large numbers will constantly be 
required. The outturn, when working by hand, is about 300 an hour. 

33. A series of specimens of maps and drawings executed in the office was 
exhibited at the Calcutta International Exhibition and gained a gold medal." 

THE PHOTOGRAPHIC OFFICE. 

34. The outturn of the Photographic Office is shown in the annexed 
abstract. The number 
of original drawings, 
&c., sent in for repro- 
duction was 211 less 
than last year, and 
consequently there is a 
falling off in the out- 
turn of the presses, 
especially in the item 
of departmental maps. 
The extra departmental 
work shows, however, 
a slight increase. The 
total number of cadas- 
tral maps reproduced 
was 5,202, or 89 more 
than last year, but the 
number of copies print- 
ed off mas 6,825 less 
than last year. In 
addition to the ordinary 
photo-zin  cograph ic  
worlz of the oflice, s 
much larger amount 
of silver printing has 
been done than usual, 
and the collotype and 
heliogravurc processes 
have been developed 
and utilized in connec- 
tion with the Calcutta 
international Exhibi. 

Personnel 

Nnjor J. Wnterliouse, D.s.c., Ase.istant 
Survejor-General in charge. 

NEOATIVI SPCTIOA. 
1Yorinal Esiablishment. 

Mr. J. Mnckenzie, Photopropher, 11 th  
Jnnunry to 30th September 1884. 

,, nlr. A. W. Turner, Oficiating 
Pl~otopmphrr,  13th November 1883 
t o  10th Jnnunry 1884. 

C. DeCruze, A~s is tan t  Photographer. 
Ismail Khn11, ditto. 
2 Nepntive Retouchers, 2 Glans-cleaners, 

and 1 Bhistee. 

Cntlaslral Eslablirhment. 

Mr. C. Mnnhall, Photo~rapher .  
,, L. Lngnier, ditto. 
,, T. Lloyd, Assistant Photogrnpbcr. 
,, J. H Alhcke~~zic, Assistnnt Photogrn- 

p l~er ,  1s t  September 1883 to 31et 
July 1884. 

3 dsaistnnt l'l~ologrnphers, 3 Nrgntivc 
Retourl~rrr, 5 Glnss-cleaners, and 1 
Bhislee. 

P ~ I O T O G R ~ P U I C  TRAN~FBIL PIIIRTINQ 

SECTION. 
S o r ~ n n l  EataBliahme,~l. 

Mr. J. Hnrrolil, Yl~otoprnphcr. 
IIabillul Hossniu, Assistant P h ~ t o g r n ~ l ~ e r .  
2 Lnl)ourer+. 

Cadoslral Establishment. 

Mr. R. Georpv, Photngrnpher. 
2 A s s i a t s ~ ~ t  Pl~otogrnpl~era, 4 Labourers. 

HELIO~RAVUBE AND COLLOTPPB 
SECTION. 

N o ~ m a l  Estallishnlcnt. 
Mr. A. W. Turner, P l~o to~rnpher ,  

from 1s t  May 1884, for 8 months. 
Bnboo Knlly Uns Se:~l, V r n f t s ~ u ~ ~ n  nnd 

Engrnver, trnl~sferred from the 
hfmine Survey Office, ln tSep tember  
1884. 

1 As~iatont  Photogm~her .  4 pressmen, 
and 1 c o ~ ~ e r - ~ l n t ~  printer. 

ZINC PRINTIRC~ SBCTION. 
Nornral Zstablishn~ent. 

$1, R,  ~ ~ ~ k ~ ~ ~ i ~ ,  ~ i ~ ~ ~ ~ ~ ~ ~ ~ h ~ ~ .  
1 Writer, 4 zinc-correctors, 5 zinc- 

printers, 4 spollgemen, 1 4  presn- 
men, n l ~ d  3 grninere. 

Cadastral Eslablishn~eat. 
Lfr. J. Wntson, Zinco~rnpher. 
,, E. A. LcFranc, ditto. 
,, J .  B. Mnckcnzir. Aesistant Zinco- 
ernphcr, 1st August to 30th Scptenl- 
ber 1881.. 

1 Writer, 9 zinc.rorrector8. 9 zinc- 
printerr, 6 npongemen. 3 0  press- 
mcn, nod 11 zinc-grniners 

C ~ E N E R ~ L  OPBICE I<BTADLIBBJIENT. 
A'ortnal X8fablishmerrt. 

Mr. W .  hlnorc, Store-keeper. 
Unboo Ennny Lnll Sen, Clerk nnd 

Acco~~ntaut .  
1 Clerlr. 

Cadoslral Eslablish~ne~rt. 
X r .  H. H n m r d ,  Hand Assistnnt, from 

11th J n n u ~ r y  188I.  
Mr. J. Packena i~ .  Oflicintlng Hend 

Assislnnt, 1st  Scptembcr 1883 to 
~ ~ a l l U n r ~  1884' 

S I L V ~ B  P ~ I N T I ~ Q  SemIo~. 

A - W ~ ~ I  Esinbliehmenl. 

Mr. 0. O. Ilempnter, Phntopropl~er. 
1 Aseistant Pllotogr~ipllcr aud 1 Lnhurer .  

- 

tion. 
APPBBNTICEB. 

n'ormal Eslabllahmenl. 
35 .  S t a t e m e n t s  

C. J .  Menrle. showing the compara- 
J. T. hlcndc. tive outturn of the vari- 
d. U. I(nvenscrolt. 
p. C. Nicheel. ous sections of the office 

during the present and 
-- Ynjnr ~Vnter l~ i~use  report8 rnrournbly of thc conduct of the  E:urop~an nsaistnnt,. All. 11. I,. L ~ ~ ~ ~ ~ ,  ~~~d 

Aeniataut, Mr. A ( 2 .  l'lllmer, Ufficinting Hend Aaaistnnt, hlr  J .  W I I ~ ~ O I I ,  C1fficiotinK Head Pli l l tcr ,  hIr. 1,. I ) ~ , , ~ ,  ~~~d 
P r i ~ ~ t e r .  hlr. 11 C. Cul~ningham. Hen11 Drnttsrnsn, Mr .  B. Wiluon, A s r i ~ t n n t  I ~ i t h n ~ ~ a ~ l ~ i ~  Prilrtcr, and  hfr. E. 
I)el'~vnh, Type I'rinter. 'I he native drnfbmen and clerk# bave also aorkcd a a t i s f u ~ t c r i l ~ .  
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past year, of expenditure and value of work done, and of work done for other 
departments are given in the appendix. 

36. The value of the printed maps and other subjects printed during the 
year has been- 

Rs. 
... Departmental ... ... ... 23,986 
... ... Extra departmental ... ... 24,568 

... Caclastr~l ... ... ... 73,358 
Other receipts ... ... ... ... 4,721 

Total ... 1,26,633 

37. The expenditure for establishment and stores has been heavy during 
the year owing to the cost of new presses and apparatus, as well as increased 
establishment and house-rent, and amounts to Rs. 1,27,763, or Rs. 1,230 in 
excess of the receipts. 

38. Mr. H. Haward, who was appointed Head Assistant by t,he Secretary 
of State for India, arrived in January, and as he was specially skilled in working 
the photo-collotype processes, and brought out with him a fresh supply of 
the necessary apparatus and stores, a commencelnent was again made with this 
useful but delicate and difficult process. Mr. Haward has succeeded fairly 
well in overcoming many of the difficulties which beset such work in this coun- 
try, ancl has reproduced and printed off I ,  150 copies of the gold medal award 
certificates for the Calcutta International Exhibition, and has also, by way of 
practice and training for his assistants, printed several plates from a series of 
negatives of Indian art-work talten during the Exhibition. The process is 
exceedingly well adapted for delicate work of this kind, aud for other purposes 
where copies of ordiuary photographs are required in large numbers. 

39. The heliogravure processes have also inade good progress during the 
year. With the aid of Mr. A. W. Turner, Major Waterhouse has introduced 
a new process which has some advantages over the one hitherto in use, and 
appears likely to be successful and particularly useful for map work. I n  tbe 
ordinary heliogravure or photo-electrotype process, described in full in t l ~ e  
appendix to the annual report for 1881-82, the engraved copper plate is 
obtained by developing a positive pigmcnt print, or relief in hardened gelatine, 
on a silvered copper plate, and then depositing copper upon i t  so as to form a new 
copper plate which bears the design in intaglio and is capable of being 
printed in thc copper-plate prcss. 

In  the new process a ~zcgative pigment print is developed on a copper 
$ate, and the intaglio inlage is obtained direct on the plate by biting in with 
a chemical solution which penetrates the gelatine film comparatively easily 
in those parts representing the shadows of the picture or lines of a map, 
where there is little or no gclatiue, and bites the copper to a considerable 
depth; whercas, in the parts representing the light of the picture or the ground 
of a map, whcrc the gclatine is thiclter, it penetrates with more and more 
difficulty as the thiclrness of the gelatine increases, and i11 the highest lights 
~hould leave the c o l ~ ~ c r  untouched. The operation of biting does not take 
more than five minutes, and the engraved images are marvellous in their 
clelicacy of gradation and richncss of effect. The greatest care has, however. 
to be takcn with such dclicate work, and i t  is difficult to gat sufficient depth 
to stand printing without the loss of the finest tints. Much may, however, be 
(lone by rebiting, especially in line work, sucll as maps, and it is in this direc- 
tion that t l ~ o  process seems most likely to be useful, and has already been 
ernploycd in rel~roducing some of the new administrative maps of districts. 
Its great advantage is its rapidity, a day or at most two being sufficient to pre- 
pare the etched plate, whereas by tho photo-electrotype i t  takes three weaks or 
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JIATHEMATICAL INSTRUMENT OFFICE. 

43. During the financial year 1883-84 t!lis office has been fully employed 
Persoprnet. in supplying the ever-increasing dcrnancl~ 

for instruments and repairs which are 
Major R. V. Riddell, R.E. from 1st  to  18th April 

1883. made on i t  by all the departinents in 
Major  AI. \v. Rogers, B.E., from 19th  April. India. 

The equipment of two new ca- 
rn~k~hop Branch. dastral survey parties caused a large 

Mr. T. Rolton, Mnthematicnl Instrument-maker. denland for new instruments, and an extra 
,, F. I!fnrsl~all, Assistsllt ditto. 

64 Altificers on the  pe r~nnncn t  estnbl~shment. grant of Rs. 5,000 was obtained froln 
91 (on a n  nvernge) artificere on the  contingent Governmeilt and fully utilized. 

establisl~ment. 44. As was mentioned in last year's 
Stove Branch. report, the illcreased denland for current 

II r .  Q. R. Aldcrmnn. Instrument Store-keeper. repairs ilecessitated a corresponding dimi- 
Bnbu Womesh Chuuder Cbowdhry, Malerial Gtore- in the manufacture of new instru- kecpcr. 
1 Paclci~~g sircer. ments and in the repairing for re-issue 
2 Pnckcra. of ally portion of the great stock of 

Ofice Establish~~ietrt. repairable instrulnents which has bcen 
Mr. nr. O'Brien, Hend C l e ~  k. acculnulatiilg in the Store Branch. A 
,, C 0. G ~ e y ,  2nd clerk. 

6 Other permnnent clcrke. representation of tliis mas made to the 
1 Extra  clerk, from 1st April to 16th July 1883, Surveyor-General by the officer in charge, 

made pcrmnnent from 17th Ju ly  1883. and sanction was obtained from Govern- 
ment for a ten~porary extra grant of Rs. 300 per mensein for the worksllop 
establishment, by mcal~s of which i t  is hoped that some irnpression will be made 
on thc large accumulation of repairable instruments. The effect of this grant 
is not, however, apparent in the year under report, as the money was not 
sanctioned until its close. 

45. A great cliange mas introduced in the system of beeping the work- 
shop accounts, and the procedure mas greatly simplified, with the result of 
diminishing the clerical labour without impairing its accuracy and the constant 
check which it is necessary to keep on the issue and consumption of materials. 

4G. The stock was increased by a total receipt of 35,375 instruments, 
amounting in value to Rs. 1,30,059, the detail of which is as follows :-5,746 
instrurncnts, in value about Rs. 55,034, were received from England; 10,888 
were locally purchased at a cost of Rs. 10,495; 14,866 were manufactured 
in the workshop at s cost of about RY. 22,8:33 ; 3,875, valued a t  Rs. 40,797, 
were received by departmental exchange, of which 559 were serviceable ancl 
3,316 were repairable. Further, 1,428 instruments, forming part of the 
repairable stock, mere re~a i red  on the prcmises and rendered fit for future 
issue at a cost of Rs. 10,721, which, aftcr repair, were valued at Rs. 36,296. 
This, for the reasons abovc statcd, is a considerable decrease from last year. 

47. Tlle issue of instruinents to various departments during the year 
alnountedin nunbcr to 33,365 and in value to Rs. 1,61,529. Their distribution 
was as undcr- 

Survey of India Department ... ... 
Yublio Works I I  ... ... 
Marino 9 ,  ... ... 
Telegraph I 9  ... ... 
Military 11 ... ... 
Educational 9 9  ... ... 
Forest 1,  ... ... 
Miscellaneous P, ... ... 
Road Cess Uommitteos, kc., on p a p e l l t  ... 
Workshops to complete repairs ... ... 

Number. Value. 

Rs. 
66,155 
50,258 

4,104 
737 

8,080 
2,122 
4,306 

28,430 
2,194 
1,377 

Tlius the total nunlber of instruments issucd mas in excess of last year 
by more than 12,000, their valuc being Rs. 34,000 greater. 

48. Tllc nvcrnge numbcr of tlicoclolitcs and levels issued annually during 
the previous three ycars ending 31st 1Iarcli 1853 mas 96 for tllc former and 135 
for thc latter instruincnts. During the year under report the numbe1.s were 

K 
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respectively 103 and 100. of which one-third were instruments repaired and 
made serviceable from t. he stores of the office . 

49 . The number. class. and cost of the principal instruments purchased 
were as follows :- 

Number . Value . 
Re . 

Compasses. magnetio. for plane-tables ... ... 40 240 
Glasses. binocular ... ... ... 7 259 ... Levels. dumpy ... ... 1 260 

... ... Plane.tables. deal ... 370 2. 590 
Ditto stands ... ... ... 377 2. 969 

Pins for chains ... ... ... 9. 300 869 
Rules. sight. for plane-tables ... ... ... 375 1. 125 
Pcales of various sorts ... ... ... 53 111 
8qnares. optical ... ... ... lU0 750 ... Tapes. measuring ... ... 86 537 

It will be seen on comparison with former years that there has been 
a considerable increase in the purchase of articles of country manufacture. such 
as plane.tables. sight.rules. &c., which were required to compensate for the 
decreased manufacturing powers of the workshop alluded to above . 

50 . The chief a]-ticles manufactured in the workshop and the cost of their 
manufacture were as under :- 

Number . Value . 
Rs  . 

... Apparatus for earthquake observation ... 1 600 

... Bars. standard. steel ... ... 6 190 ... ... Boards. drawing ... 48 645 
Chains. measuring ... ... ... 671 5. 725 

... Clinometers. survey pattern ... ... 50 1. 440 . ... Cornpassee. magnet.ic. for plane-tables ... 59 810 ... ... Glassee. tracing ... 5 293 
... Plane-tables ... ... 57 526 

... ... Pluviometers ... 32 440 
... Pins for chains ... ... 4. 800 700 

Rules. flat. ebonite ... ... ... 450 250 
... Do . for plane.tables. metal ... ... 14 262 

... Scales. ivory. offsets ... ... 851 386 

51 . The total number of instruments repaired in the worksllop was 
3.257. and the cost of the repairs Hs . 26.613 . The principal instruments 
repaired were as follows. viz :- 

Anemometers ... ... ... 
Arithmometere ... ... ... Barometers ... ... ... ... Chains ... ... Clinometers ... ... 

... Cornpasees. drawing ... ... Ditto. magnetic ... ... Ditto. prismatic ... 
Ditto. surveying ... ... 

Glasses. binocular ... ... 
Heliographs. &o . ... ... ... Hydrometers ... ... 
Instrument boxes. 1st. 2nd) and 3rd sorts 

... Levels. dumpy. kc . ... 
Machines. hand and map-printing ... 

... Flone-tables . . ... 
Rules. flat. parallel. and eight ... 
Range-finders ... ... ... ... Squares. optical ... ... 

... ... Sextants ... 
fitands for vnrious instrument8 ... ... Staves. lovelling ... ... 
Tnpee ... ... ... 

... ... Telescopee ... ... ... Theodolites ... ... Thermometers ... ... 
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The number of theodolites and levels, which require the greatest care and 
good workmanship, was 261, being a small decrease from last year, when the 
number was exceptionally great. The system of local nmnufacture mentioned 
in paragraph 297 of last year's report was carried on with good results, careful 
inspection being made of all articles supplied. 

52. The profit and loss account of the workshop shows a profit of Rs. 14,  
the charges having amounted to Hs. 51,208, whilst the work done was calculated 
at Rs. 51,222. This shows that the percentages for supervision and the prices 
charged for the work were very correct. The cost of the remaining portion of 
the establishment, including supervision, packing expenses, office accommoda- 
tion, &c., was about Rs. 18,548, which may be considered as representing the 
expenses connected with the receipt and issue of about 60,491 instruments, 
valued at about Rs. 3,08,000. 

THE TRIGONONJ3TRICAL BRANCH OFFICE. 

DEHRA Du'N. 

53. The principal work of this office is the final reduction and publication 
of the triangulation of all 

Personnel. parts of India, including 
W. H. Cole, Esq., M.A., Offg. Deputy Superintendeot,3rd grnde, in charwe. the principal and second- 

Computing Branch. 

Mr. C. Wood, Surveyor, lst grade. 
,, H. W. peycbers, Surveyor, 3rd 
grade. 

~ ) ~ b ~ ~  ~~~~a Pershnd, Computer 
,, CnNy Mohnn ahose, Computer. 
,, Knlly Coomnr Chatterji, Compu- 
ter, nnd 10 other compotere, kc.  

Printing Branch. 

Mr. B. V .  Hughes, Printer. 
12 Compositors ond npprentices. 

Correspondence, Stores, $c. 

Mr. J .  Bond, Offg. Surveyor, 4th grnde. 
2 Native writers. 

Photo-zincogrzphic Brunch. ary operations of the 
M ~ .  C. a .  Ollenbach, Zincogrnpher. Great Trigonometrical 

19 C. D ~ s O n l  Photogrepher. 
2 Native drnfcsmen. Survey, and also the pub- 

drnftsman* lication of the Topogra- 
Ma~.keeper*  phical Surveys executed 
Drawing Branch. by the Trigonometrical 

x r .  O. w. E. Atkinson, Surveyor, 2nd Branch of the Department, 
grade. 

Mr. H. Sindon & 5 othcs drnftsmcn. 
as well as by the Forest 

19 Assistant drnftsmen and mnp Survey Department. &lost 
colorists. of the publications being 

Solar Photography. necessarily of a technical 
Mr. L. H.  Clnrke, Surveyor, 2nd IlatUre, and the office 

grnde, Solnr Photogmpher. 
Mr. C. F. Gutbrie, Assistnnt to ditto. being located a t  Dehra 

Ddn, at a considerable 
distance from Calcutta, it has small drawing, photo-zincographing, and printing 
establishments of its own ; it is thus independent of all extraneous assistance in 
publication, excepting as regards book-binding, which is done mostly at Calcutta 
and Roorkee. The office has also a depOt of instrumelits and stores attached 
to it, chiefly of the higher class of instruments appertaining to the Great 
Trigonometrical Survey, of which it was long the liead-quarters office. 

54. The final reduction and publicatioil of the various operations of the 
Great Trigonometrical Survey ]lave been proceeded with ; but the progress has 
not been so great as could be desired, owing to much cxtraneous work having 
fallen on the computing branch. This consisted in the preparation of A-K's 
narrative of his explorations and tabular data for the press, and the reading 
of the proofs as they were printed ; in the translation and preparation for the 
press of a report on Dardistan for the Foreign Office; in the equipment of 
the Afghan 13oundary Survey Party, on which n~uch time and labour were 
expended ; and, lastly, iu affording assistance to tlle two Astronomical Parties, 
besides minor dut,ies. 

55. The reduction of the astronomical latitude observations has continued 
to be carried on. I t  was at one tilnc hoped that the actual calculations mould 
have bcen colnpletcd rlnder the able superintendence of the late Deputy 
Siirveyor-General, Mr. Honnessey ; but there is still a good deal to be done 
before the results can be prepared for publication. 

56. A conlnlenceinent has been made with the final reduction of the prin- 
cipal triangulation of the South-Wcst Quachilateral ; but it is not intended to do 
more at present than can be accolnplished by one pair of computers, because 

 joy Tto~rrs rcl~orts most fnvnul.nblg scrviccs of Mr. T. Ilolton, t l ~ e  M a t l ~ c m n t i ~ l  Illstrument-makcr, al~cl oT hie Assietnnt Mr. F. Mnrsl~nll ; tllc Illstrllolcnt store-kecllcr llns llot altogetller given satisfaction, but ,.,itll tllis 
ctr.cption tllc store nnd office estubliel~mcot llave col~t~uucd to uork well. 
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so mucli remains unfinishcd in connection with those quadrilaterals, of which the 
principal triangulation already utands reduced, especially in connection with the 
secondary triangulation. The  syiloptical volume of the Assam Lonsitudinal 
Series, comprising also the Assam Valley Series, and a coiisiderable anlount 
of secondary work, has been made ready for the press. 

The  remaining work performed by the Computing Branch is of a some- 
what miscellaneous character, as will be seen by reference to the appendix. 

57. As regards tlie publications of this ofice, those synoptical volumes-i.e., 
volumes furnishing abstracts of trigonometrical data suitable for local wants- 
which mere in the hands of the binder last year, have since been published, 
as  have also volumes XIX, X X  and XXI of the N. Phrasnhtll, N. Mhlhncha, 
the Calcutta and Brehniaputra Meridional, and the E. Calcutta Longitudinal 
and Eastern Frontier Scries. A pamphlet of levels from False Point to 
Howruh has also been published. 

The  synoptical voluille of the S. Phrsanith and S. Mh16ncha Series is 
nearly ready for the binder. 

58. Of works in tlie prcss, there are the details of the principal triangula- 
tion of the Southern Trigon ; the details 01 the Eastern S ~ n d  and Jodllpore 
Meridional Series ; the Electro-Telegraphic Longitude operations of season 
1881-82 ; the synoptical volun~e of the Assam Longitudinal Series ; the spirit- 
levelled heights between Bombay, Uadras and Icarwar, aud sundry other 
publications. 

59. The  time of tlie Drawing Office has been also much occupied with 
extraneous work ; and the publication of the level c11al.t~-on whicli are shown 
the results of the levelling operations for canals, railways, and other public 
works, after having been cor~nected with the main lilies of levels of this 
surrey and reduced to mean sea-level-has been impeded. Those sheets now 
in  hand, of wlricli some mill very shortly be published, are Nos. 6 (2nd cdition), 
1 2  (3rd edition), 67, 81, 83 and 88. The  importance of tliese charts is very 
great. 

60. A revised map in 3 sheets of A-K's explorations, with an  indcx 
showing a sketch of the JAngthBng, and also a plan of LhBsa, mas prepared a ~ ~ d  
published ; and maps for the use of the Afghan Boundary Commission were 
compiled and printed. 

61. All the new maps received during the current year from the Guzcrat 
and Cutch Parties were exalnined and published, as  also several second editions 
of maps of Kattymar. For the Forest Survey Department, 14 maps were 
printed, and an ancicnt classic, called Janum Sakhi, a book of 460 pages in the 
Gurmukhi language, was reproduced for the Punjab Government. 

62. The  protection cf the principal stations of the Great 'l'rigonometrical 
Survey has been a subject of care as heretofore. There are now 3,590 stations 
in 339 districts on the lists. Of 317 district officers from whom annual reports 
were due, 68 failed to submit them. 

63. Solar photograplis for the Solar Physics Committee, South Kensington, 
have been taken throughout the year as directed by  the Secretary of State 
for India. The  sun was invisible on 78 days, and three other days were lost 
owing to the illness of the photographer. 

64. The large photo-heliograph for taking sun-pictures, 12 inches in 
diameter, has not given satisfactory results. It has recently been reported on 
by  a Committee, consisting of Colonel Haig, Major IVaterhouse, and Mr. Cole, 
who have investigated tlie causes of failure, and have recoinmcnded that the 
object glass and enlarging lcnses should be sent to England for examinntion, 
both as to their absolutc powers and their relation to each other, wlrich it is 
feared is faulty." 
- % 

Mr. Cole mnken spaeisl rncntlon of Meqsrn. \Vooil, Atkinson, Peychers, Bond, nnd Unboo 0n11qn Pcrsl~n,l, nn(1 
lpe&s favourably of the service8 re~~c lerc~ l  by Mrssrs Clarke, LIughes, Ollcnbach, Dyson, nnd O a t l ~ r ~ r ,  nnd or N.lboou 
Cally Mohan Ohone, Sbivon tth, nnd Sbosl~ee Uhushan. 
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Edrac t  from the Narrative R ~ p o r t  Of MR. 8. D'Souz~,  Siirveyor., 1st grade, in charge 
Seconda~y l'riangzdation Party ;-season 1883-84. 

THE station pillars and beaoons which were built mere made over to the village 
05cials for safe custody, and receipts for them, in  due form, were obtained. 

Mr. Potter was engaged throughout the season on the approximate work, outting rays, - - - - 
and building beacons and stations. 

- 

I had provided myself with a large wooden trestle (which I had constructed a t  the 
- .  Jobra workshop a t  Cuttack) 12 feet in  height, on which the 

L0CUlC. 

Coast of Orissa. usual instrument trestle codd  be placed for ';;bservations, thus 
giving me a height of 17 feet to make my observations from ; 

and the signa!s were s h o r n  from a scaffolding 14 feet high, made of bamboos, over the 
station mark. Yet, with all these appliances, rays had to be cut in every case in order that  
the stations may be mutually visible. Ray, outting in  such a country as this is a most 
trying work, for not only is the country covered with dense jungle, consisting generally of 
tangled thorny bushes, bamboos, and the juugly date (hnrtal), but it  is subject to the over- 
flow of the tides, and is so swampy that the men had on several occasions to wade knee-deep 
in slush while engaged in cutting the rays. Numerous tidal creeks, dangerous to cross 
~ t h o u t  a boat, ancl in  many cases embanked so as to form deep permanent channels, added to 
our difficulties, and we were obliged to construct rafts to carry the men across-a course 
whioh entailed much waste of time, inasmuch ae no ray took less than from 10 to 12 days 
to cut, and one a t  Jambu very nearly a month. 

Sicfi,tess.-Although the country has the reputation of being very unhealthy, the party 
suffered b11t little from sickness. There was, however, one czse of sporadio cholera a t  Jambu, 
to wllicli the patient succumbed within 48 hours. Every preoautionary measure was taken to 
prevent the disease spreading, and the party was removed as soon as possible to a more healthy 
part of the oountry. l h r e e  other men were attacked with the same disease i n  the railway 
train wllile on their way to their homes. One of these died a t  Uenares, but the others 
recovered. 

De,yo.+liorz of co11,ttr-y.-The country through which the survey operations mere 
carried on is the coast of Orissa from Pooree to Balasore, about 170 miles in  length and 3 
miles in breadth, covering a n  area of about 610 square miles. This tract may be 
divided into three parts, as eaoh has a distiuct natural aaspect which is very remark- 
able. Tho first is the coast line from Pooree to the rnouth of the Devinadi. 'l'his tract, 
lyiog in the Pooree district, is nn open, barren, sandy strip of land, having on one side 
a range of sand-hills of the average height of 30 feet skirting the sea-coast, and on the other 
rich arable lands. 

Tllere are two rivers which flow through it-one the Eusbhadra and the other the 
Nunnadi; the former a distributary of the Kaokye, from whioh i t  branches off a t  about 13 
miles south of Cuttaclr, and flowing in a southerly direction enters the sea west of the 
Devinadi ; the latter is a deep river, navigable by country boats, which passes by TeliLud 
thana, and flowing parallel along the coast joins the western branch of the Devinadi before 
it  debouches into the sea. 

No dificllltics of any kind were experienced in this portion of the work, as carts can be 
used escrywhere, and provisions and labour mere readily supplied by the zemindars t h o u g h  
whose lards the triangulation was oarried OU. 

The coast line irom the mouth of the Devinadi to the Dhamra river, the greatest 
portion of which is in the Cuttack district, is very unhealthy and preseuted serious obstacles 
to the progress of the work, being covered with dense jungle and interseoted with rivers and 
tidal creeks. I t  resembles the margins of the Sunderbuns bordering the sea-coast, which are 
subjeot to tile overRow of tlle tides, and are notoriously malarious. This tract is almost 
destitute of iullal~itants, and boats had to be resorted to  as the only means of communioation 
and carriage. Provisions and labour had to be procured from villages in the interior, i n  
eomo instances mnuy miles from our work, and building materials had to be brought from 
towns s~lch as Pooree, Cuttsck, and Balatiore-chiefly by boats-the distance from any  
of them to the places where thcy were required often exceeding ono hundred miles. DepBts 
were formcd io d~ffcrent portions of the work, 80 that  uo time mas lost in  supplying the 
materials ns they mere mnnted. 

Tho third or remaining portion of the coast line from themouth of tho Dhamra 
to Balasorc is n barren strip of salt wasto (a few small muddy streams crossing i t  here and 
tllero, whoso banks are fringed with mangrove jungle and subject in  some places to the 
overflow of tho spring tides) : portions of this trnct are takeu up for the manufacture of 
enlt. Carts 2nd pack bullocks cnu be used here, but  these are with difficulty obtained, as 
tlmy nre ver-y much in d e m a ~ ~ d  for conveying rain to the different ports, and for the con- 
struction of tho now canal from Charbatia to #idnapore. 

I i ~ i n r n k  T(,rry)/e or Black Pnqoda.-One of the most notoworthy plaoes in this 
trnct ia the templo a t  Kanarak ~ ~ ~ ~ , ' ~ , 2 3 , ' ,  :::,'::. It is now in ruins and forms a conspicuous 
lnnd-mark for coasting vessels. This ruiued temple, known also as tho blaok pagoda, 
is dedicated to Jngnuuntll. Thero seem to have been two buildings, the outer aud inner hall : 
of tllcse, tho formor only remain8 ; the other has been destroyod and lies in  a heap of stones 
covered with trces and tauglcd creepers. 

a 



Rive,.s alld esttmries.-Beside~ the Budhabalanga, on the bank of whioh is the tom of 
~ ~ l ~ ~ ~ ~ ~ ,  there are three noble estuaries by whioh the three great rivers, viz. the Dhama,  the 
uahanadi, and the Devinadi, empty themselves into the sea. The Dhamra, with its branoh the 
~ ~ i ~ ~ ~ ~ ,  is the largest river in Orisse. I t  receives the oombined waters of four large rivers, 
the Bnitarni, the &ahmini, the Kharsua, and the Matai, all of whioh are navigable to 
a certain by craft of 100 to 200 tons burden. The ohannel of the Dhamra is broad 

deep, and is capable of admitting vessels of 5c0 tons burden up to Chandbali. Point 
Palmyrae palm, an intersected point of the old triangulation, was formerly used as a land- 
rnnrk by entering the harbour, but it has been blown down. Two beacons have now 
been built here, one on Budara station of pakn masonry 1 5  feet high, obelisk-shaped, 
a little south of the old of the palm ; the other a wooden cross of about 12 feet in height, 
embedded in a masomy on Gordon island : both of these will be of great assistance 
to making for the harbour. The beacon on Fhr t t ' s  island, where i t  is proposed to 
build a light-house, has also been fixed by triangulation together with the buoys in the 
harbour. Passing olose to the False Point light-house where it debouches into the sea, 
there is a sandy shoal across the mouth of the river Mahanadi through which a passa e was 

by the stream in 1863, and another in 1874, called the southern entrance, vhic! is in 
a he h t h  the direobion of the oourse of the river as i t  leaves Barkud. The channel is 
deep and broad for a considerable way up, but the sand bar and heavy breakers a t  the 
mouth present serious mcul t ies  to vessels entering it, though oountry and cargo boats and 
small river steamers do ply continually up and dam, conveying grain and salt to the different 
marts, and to False Point harbour by the Barkud creek for shipment to other ports. 

The Devinadi, a branoh of the Kathjori, falls into the sea in e;B. $ g. It is broad 
and deep for eome considerable distance inland. This estuary would make an excellent 
harbour but for the shif ting shoals and heavy surfs a t  the mouth. A t   bout 10 miles £ram the 
mouth is a trading river port of some importance ; and when the canal thereto from Cuttook 
ie complete, I have no doubt it dl form one of the principal trading oentres of the district. 
From the Devinadi to False Point and from False Point to the Dhamra, there is a oontinuous 
waterway through tidal creeks and by canals. 

~ ~ ~ b ~ t o . s . - T h e r e  are six harbours on the coast between Pooree and Balasore, viz. False 
Point, Ohandbeli, Dhamra, Chumman, Laichanpur, and Balasore. 

False Point harbour, EdB, 2, ia, however, oonsidered to be the best and safest on tho 
OO&,. Although the capabilities of this port were known many years ago, i t  was not made 

use of either by Government or the mercantile public till 1866. A port was then 
required for the importation of grain for the relief of the famine-strioken people of Orissa, 
when False Point harbour was found to be, not only a convenient, but a safe one for the 
purpose. since the opening of the Kendrapara oanal, by whioh direct oommunication wae 
effected with Cuttack, a great impetus has been given to the trade in grain and other produce. 
The anchorage is commodious and well sheltered by Dowdeswell and Long islands, and 
veeeele of large tonna e can anchor here in perfect eecurity during all weathers. There are 
two channels that lea f into the interior from the harbour-one by the Jambu river into the 
Kendrapare canal to Cuttack, the other by the Barkud creek into the Mahanadi to Butmundi. 
To the east of the harbour is the barren sandy Dowdeawell island, also oalled Hookey- 
tollah, about 54 miles in length by about one thousand yards in breadth in its widest part, 
on which reside the Port and Custom House officers, and where there is also a traveller's 
bungalow, a refuge house, a tide gauge, and a post and telephone office. As there are no 
bazars on the island, supplies have to be brought from Jambu. 

The plrtca is unhealthy ; all who have resided there for any length of time having sde red  
more or less from malnrious fever. A settlement was formed some yems ago a t  Jambu, on 
the mainland opposite to False Point harbour, where some very nice bungalowa were built; 
but they have since been abandoned, and the community a t  present oonsists of a native 
merchant, engaged in exporting rice, and a small village of Coringies, who have settled down 
there. Besides the country rice sloops and vessels of heavier burden that call at this port, 
the British India Steam Navigation Company's steamers touch here every week and the Inland 
steamers tmice a week. 

False Point Light-house, -1, lies six miles south of the harbour. 
Chandbali, 2: ::: 'i::, is on the left bank of the river Baitami in the Balasore district. 

It is about 18 miles inland from the mouth of the river Dhamra. This town has risen to 
some importance only within the last few years, since the opening of the canal which connects 
it with Cuttack. There now reside there at present, besides a number of native traders 
and two European firms exporting grnin and other country produce, a Sub-Colleotor 
and Port Oficer, who ia also a Magistrste. Three weekly steamers ply between this port and 
Calcutta, conveying merohandise and a large number of passengers to and fro, mostly 
pilgrim0 on their way to the famous Hindu shrine of Jagannath at Pooree, and domesti0 
servants and pnki bearers who resort to Calcutta in numbers in search of employment. 

Dhamm, I F ! '  ,,,,,,. ,, ,,,, is situated on the left bank and olose to the mouth of the river 

Dhamra. It hns a good and safe anchorage, but is not of much importance, as the trade of 
the country is taken up mostly by Chandbali, which is but a few miles up the river. A number 
oE native craft call here for freight, which is chiefly rice. I t  is under the euperintendence of 
the Port OEcer of Chandbali and has also a Custom House oEcer. 

(.huraman, Lat. 21' 7' ' I ..,. ,,, ,.I 1s a emall sea-port town on the (3ammi river, about 26 miles north 
of the mouth of the Dllnmra, and ia under the supenision of the Port Officer of Chandbali. 



It is reported to have been at one time one of the best trading ports on this side of Calcutta. 
The river has, however, silted up now, and vessels cannot enter it, but have to anchor 5 or 6 
miles from the shore. The only vessels that are able to make the ort are rice sloops of 
200 tons burden or thereabouts. The canal connecting Charbatia wit! Midnapore, which 
is now being excavated, pusses by this port as well as Laichanpur, and will soon transfer the 
entire trade to Oolaberiah on the HoogLly, as i t  is more accessible to vessels and steamers 
than either of these ports. 

Laichanpur, :::, is 5 miles north of Churaman on the Kusban river. It is 
a small collection of temporary huts on the bank of a small muddy oreek which is almost dry 
at  low tide. The only vessels that are able to enter it are rice sloops, larger vessels having 
to anchor out 12 miles from shore. This port, like all the others on the ooaat, has been ruined 
by the common enemy silt, and it is now only acoessible to a jolly boat by carefully 
watching the tides. 

Balnsore, ;:$, '9: ,  is on the Budhabalanga river and about seven miles inland. The 
channel leading to the entrance of the river is obstruoted by a sand bar whioh requires very 
oareful navigation and watching the tides to get over it. Two steamers ply between this 
and Caloutta weekly: o very large trade is carried on here in the exportation of rioe. 

Extractfionr the Narrative Report  C CAPTAIN J. R. HOBDAY, Assi~lant Superintendent, Slwvey 
of India, in  charge No. 4 Party, dndarnan Topographical Sitruey ;-season 1883-84. 

BY Surveyor-General's Notification No. 187, dated 21st A u p t  1883, I was appointed 
to the charge of this party. 

The available datum on which to base the survey was the position of a ~ o i n t  on Chatham 
Island in the harbour of Port Blair, the latitude and longitude of which had been determined 
astronomically in 1863 by Mr. Nicholson of the Great Trigonometrical Survey, so that in 
order to undertake a systematic triangulation i t  was necessary to measure a base line and 
determine an initial azimuth. 

The party arrived at Port Blair on the 27th November, and from that date till the 30th 

Commencement of field season. 
December we recorded 21.14 inohes of rain, or an average 
of 0.62 inches per diem, so that we found the country in 

a very swampy state, the nature of the soil being such that, whether riding over the hills or in 
the valleys, our ponies sank into the mud up to their hocks, whenever an attempt war made 
to leave the metalled road. The valleys cleared of forest were studded with rice fields, on 
which the water did not dry up till the month of February. 

The whole of the islands, with the exception of the small cleared patohee fringing 
the harbour of Port Blair, are covered with dense primeval 

Remarks On the inhabit- forest. Some of the trees exceed 200 feet in height, and 
nnta. 

most of them grow perpendicularly up for about 100 feet 
before the branches commence. The Padouk ie the most valuable tree found in these 
forests. The amount of undergrowth varies ; in some parts it is found very thin, whereas 
eleewhere it is almost impenetrable. 

Bamboo jungle is abundant in some parte, the reed being always hollow. Thcre are 
two conepiouous ranges of hills in the South Andamans, one skirting the eastern coast, and 
the other running down the centre of the island as a sort of backbone. The highest point 
on the eastern range is known by the name of Roynb (red earth, with which the aborigines 
mear  their bodies), 1,510 feet above sea-level, and Cholzoiga (spring), 1,057 feet elevation 
on the oentral mnge. 

Creeks, with mangroves on either side drooping down to the water's edge, run for 
considerable distnnoes into the interior of these islands. The northern portion of lZutland 
Island is very mountninous ; Ford's Peak or Kala Pahar, the highest point, attaining an 
elevation of 1,426 feet. 

The Andamnnese nre a race of Negritos, with very dark skins, of very smnll stature, 
but well mnde. There are said to be nine distinct tribes, each speakiug a different dialect, 
and inhabiting the ialands ns follows :- 

Aka-Chnriar . . . North of North Andaman. 
Akn-Jnro . . . South-enst of North Andnmnn. 

A ka-KCd6 South-west of North A ndarnan. 
Interior Island, and north-west of Middle hndnman. 

Aka-Jum,:: . Centro nnd west of Middle Andamnn. 
Aka-Knn~ . . . Nort h-enst of Middle Andaman. 
Aka-Uojigybb . . . Between Ilomfrny's and Andaman Straits. 
Aka-I3nlnwa . . . Arcbipelngo. 
Aka-Bojigngiji . . . Enstern pnrts of South Andaman and north of Rutland Island. 

Little Andnman, North and South Sentinals, south-mest and 
Aka-Jhrama ... ( south of South Andaman, south of Rutland Ialond, Cinque 

Island, &o. 

The tribe British rule has sucoeecled in training is h o r n  as the Bojigngiji in the im- 
mediate vicinity of Port Blair. Our relations also with tho remaining tribes, with the exception 
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of the Jbrawas, are said to be on a friendly footing, especially with the Aka-Chrtriar, Jaro, 
~(hdd, and ]3a]Rwa ; but nothing is known of the interior of these islands, and the inform- 
ation is generally of a very scanty and doubtful nature. 

The Andamanese appeer to be a mndering race, moving from place to  place, building 
temporary shelters of a lean-to type, formed of a few branohes or leaves, and living ohiefly 
on pig8 (the strs d~rdnnrnrrensis), fish, turtles, 

The JLrawas, or Little Andamanese, have ever been openly hostile : they are in  short 
professional meckers, and within the last 15 years two or three expeditions have been sent 
to punish them for b~rbarities committed on ship-wrecked crews. Notwithstanding these 
crstigatious, they still hold aloof, and retnin their reputation for treachery and cruelty. 
Of late years visits hnve been paid them annually by the Chief Commissioner, when presents 
have been given with a view to bring about a more amicable relationship. B u t  their language 
ie quite ~mintelligible, even to our tame Andamanese, and after accepting our presents, 
they have been known to come down and charge on the party when returning to the boats. 
On the occasion of our visit mentioned further on, several hundreds of them showed themselves 
on the beaoh in H u t  Bay, on the east of the island. After taking the preseuts we deposited 
on the beach, they appeared sulky, and hid themselves in  the forest, when i t  was thought 
expedient not to press them further, as they evidently meant mischief. 

The Jirawas, inhabiting the Little Andamans, appear to be a more populous tribe than 
those found in the other islands, and are thus supposed to have been the dominant tribe. 
They also buildlarge, substantial, thatched huts, dome-shaped, a t  least 60 feet in diameter and 
30 or 40 feet high. W e  landed and entered one of these huts on the north of the island 
when the occupants were absent, or had fled at  the eight of the steamer. 

I should fancy these huts afford shelter for about 30 or 40 people. The thatching is 
propped up by long poles, which are set up in three circles within the hut. Small cots mere 
found on which they slept ; also a rocking cradle. The cooking is evidently carried on inside 
the h ~ i t ,  nnd the eatables are slung up above. A11 round the interior of the hut, about 3 feet from 
the ground, were closely arranged pigs' skulls, trophies of the chase, beautifully cleaned and 
neatly bound up. I t  is believed that the Little Andamanese obtained the notion of building 
these dome-shaped huts from the Car Nicobarese ; the only difference between the huts of 
the Nicobarese and Little Andemanese being that, whereas the former are built on piles, the  
latter rest on the ground. 

The hostile Andnmnnese, who inhabit the western and southern portions of the South 
Andnman, are also termed Jtirawas, and it  is surmised, though not yet satisfactorily proved, 
that they are identical with the tribe inhabiting the Little Audaman, haviug migrated north- 
w a ~ d  by the Brothers, Sisters, Rutland Idand,  &c., kc. 

R h ~ l s t  the station of Chol~mga mas bein cleared under the superintendence of % Mr. Campbell, some of these Jirawas laid an nmbus on the track that had been cut between 
the camp and the station. When the clearing party arrived at  the spot, a flight of arrows 
was suddenly difichnrged from a very close distauce at  the leading man, who happened to be 
a Pathan sepoy belonging to the police force at  Port  Blair. One arrow pierced his back Dear one 
shoulder blade, the head of the arrow re-appearing close to the other. Shots were fired, but 
without any apparent result, the enemy having fled down the slopes of the hill into the 
forest. Punitire expeditions were organized the day after, and one party came acrops the 
colony of Jarnwas to the west of the central range, when a man and boy were captured, one of 
our tame Andamanese having put an arrow into the man's thigh. 

After treatment for some months a t  the hospital, the J i rawa  a t  length recovered, but 
I have since heard that he has succeeded in effecting his escape. 

Some self-supporting convicts were also killed by the Jirawas in  the south of the South 
Andaman Islnnd, within a few miles of the settlement, but it  is 8 ve1.y difficult matter to 
catch, or even trace, them in these forests. The nrrows of the Andamnnese have broad, 
diamond-ahaped heads, made of iron, with barbs. Thus an arrow wound is generally a very 
ugly one. The arrow heads of the little Andamanese are made of tough wood, well pointed. 

At the end of January, Mr. F. 12. Mnllet, Deputy Quperinteudent. Geolonical Sorvev. 
arrived in Port Bl& tb investigate the kineray resources ii' 

Survey of tho volcano of Nnrcondnm the ~ ~ d ~ ~ ~ ~ ~ ,  and Barren Islirnd. It was supposed that  a workable  upp ply of 
sulvhur miaht be found on the volcano of Barren Islnnrl. nnd - - , --- 

an expedition was accordingly planned in ~ h e r  to ascertain the quantity and quality of that 
substance in deposit. 

I took the advnntage of accompanying this expedition, which started at  night on the 2nd 
February in  the S. 6 .  C'clrrity. W e  arrived the following day, and after much difficulty, 
owing to the heavy sea then running, mannged to effect a landing on a small beach situated 
on the west of the island, where there is a breach in the outer crater, which allows the com- 
parntively recent lava from the inner cone to flow into the sea. On the bcach we discovered 
a hot spring, the temperature of the water being about 116' Fahrenheit. The water wns 
decidedly brackish, but drinkable when placed in vessels and allowed to cool during the night. 

Mr. Mallet end myself pitched our camp on a small hillock of ash, close to the landing 
place, and the aame ofternoon I rnaneged to measure a base Line with the crinoline wire 
chain, on which the subsequent srirvey of the island depended. W e  remained on the island 
till the 8th Februnry, by which time I completd the survey of the interior. An  attempt to 
run a circuit round the const with the crinoline wire proved unsuccessful. One of the 
ship's oficere and myself started df in a Rob Roy canoe with one end of the crinoline wire, 
when a large sbark came up to the surface of the water in  uppleasant proximity to tho 







canoe, causing us to paddle back : i n  the meanwhile the mire had sunk, and getting entangled 
with the corn1 below, snapped. 

W e  returned to Poi-t Blair on the 9th February, and organized another expedition to  
the island of Narcondam, situated about 75 miles north-north-east of Barren Island. W e  
started a t  midnight of the 11th Febiuary, arriving the following day. After steaming round 
the island we found an anchorage close into shore near a small rocky eminence on the north- 
nrest coast. About 3 r.nr. the same afternoon, Mr. Black, one of the ship's officers, and 
myself, started to ascend the mountain ; after cutting our way through dense undergrowth, 
and clambering over enormous boulders of rock, we a t  length gained the summit, just a t  sun- 
set, and b e d  a flag on a tree. When the moon arose we attempted to descend, hut after ad- 
vancing some dozen paces found i t  quite impracticable owing to the deep chasms between the 
boulders of rock : so nothing wasleft to us but to bivouao on the rocks, without food or drink. 
During the night the thermometer read as low as 64", and owing to the heavy dew we were 
often compelled to dry our clothes before a fire we had lit. A n  aneroid barometer gave us 
2,320 feet as the height of the summit above sea-level, which agreed within 10 feet of the 
computed value afterwards obtained by measured base. I believe we were the first Europeans 
who had ever succeeded in gaining the summit. A Mr. Ball of the Geological Survey made 
the attempt some years ago, but after three hours' clambering was forced to retire. 

During the next two days I succeeded in completing a n  omnimeter traverae round the 
island, in  order to define the coast line. The instrument was set up on outlying rocks, and 
the interior details of the island sketched in on a plane-table as we proceeded; the com- 
putation of the distances being conducted in a boat, i n  which we mere pulled from station 
to station. 

On the evening of the 15th February we started for Barren Island, arriving the fol- 
lowing morning. I n  two days I completed an omnimeter traverse round the coast in the 
same manner as before explained. Without this instrument i t  would have been impossible 
to plot, with any degree of accuracy, the coast line of these islands, which consists for the 
most part of precipitous, inaccessible cliffs, running down to the water's edge. V e  mere also 
fortunate as regards weather, for with any sea on this method would not have availed. 
One day there was a slight swell on the occean, when it was found that getting the instru- 
ment on to the rocks, nnd then observing whilst the sea occasionally dashed up  and 
washed over ones legs, kept the observer constantly on the ql i i  viac. My best thanks are 
due to Mr. Black, the chief officer of the Cclcrlty, who took a great interest in  the work, 
and who, paddling on in a piivate canoe, acted as my forward man with the 10-foot pole. 

W e  left Barren Island on the evening of the 15th February, arriving a t  Port 
Blair a t  daybreak the following morning. The two islands were surveyed on a scale of 
eight inches to the mile, and the maps when published will, i t  is to be hoped, posses8 
a peculiar interest both from a geological and geographical point of view. For  want of 
t h e  and means, the positions of these islnnds were not determined clstronomicdly, nor 
were the Andamans ever visible from their summits ; but as far as we were able to  
deduce from observations with the ship's sextants and chronometers, their positions as 
denoted on the marine charts are approximately correct. I t  is hoped that their positions 
d l  be more accurately determined during the ensuing field season, when the Andaman 
triangulation is extended noi-thwards. 

Bnrren Island is situated in the Bay of Benpnl in  approximate latitude 12' 16' north 
and longitude 93' 50' east. The total area of the island is 3.07 square miles : i t  is circular i n  
shape, the greatest length being about two miles i n  a north-north-easterly direction. The 
main crater is in  the form of an ellipse, whose major axis in  a north-north-easterly direction 
is 1 4  miles, and minor axis one mile. I n  the centre rises a cone to a n  elevation of 1,015 
feet above sea-level. The base of this cone is about 300 feet to the east, and to the west 
100 feet above sea-level. The walls of the main crater are from 700 to 800 feet elevation 
on the north, and increase to about 1,150 feet to the south. The slopes of the central cone 
vary from 32' to 34' ; fine volcar~ic ash lies on the surface, rendering the ascent a laborious 
nudertakiug. The same loose volcanic ash lies to some depth on the summit and slopes off 
the nortl~ern part of the main crater, as well as on its summit to the south. A small crater 

exists on the top of the cone, also elliptical in shape ; 
L 

major axis 300 feet and minor axis 190 feet; greatest 
depth 74 feet from summit. When looking a t  the 

"\- island from the west, two small knobs of equal height 
riso, forming the north and south walls of the small 

- -- crater on the cone : between these R rock of lava is 
plainly visible, as shown in the margin. Steam or 
smoke n-as issuing from the northern knob. 

When digging for sulphur on the summit of the cone we found the tempernture of the 
rocks, &o , very high, the heat being felt through our boots. There was evidence of three 
dietiuot outbursts of lave from the sides of the cone, situated a t  about one-third to half the 
distance down the slopes: one to the north, another to the east, and a third to the south. The  
most recent and extensive flow emannted from the outlet to the north. Sulphur was found 
deposited on the northern knob above quoted, and a greater quantity near the exit of the 
lava flow on the dope to the north. 

The comparatively recent lava emanating from these lateral vents lies around tho base 
of the cone, nnd extends as far as the water's edge on the west of the island, presenting the 
appearance of loose cinders or scorire of various sizes, heaped together in  confused masses. 



The main orater is formed of old lava, ita outer slopes being covered with thick vegetation, 
the prinoipal tree being o, speoies of fig. South-west of the cone, and between the reoent 
lava and the inner slopes of the main orater was found a short tongue of alluvial soil, on 
which grass was owing to a height of 2 or 3 feet. A similar tract of maller dimensions 
occurs to the nortfeast. There is a good anchorage to the south-west of the island, opposite 
a narrow Line of beaoh. The island appears to be infested with rats from foot to summit. 
They show themselves in great numbers at dusk, and even during daylight. Not being 
aocustomed to the presenoe of man, they appear almost tame, and can easily be knooked 
over with a stick. A specimen was caught and sent to the Calcutta Museum, but I have not 
heard whether it has been olassified as a distinct species. Bats and large orabs were found 
on the summit of the outer crater. The beautiful Nicobar pigeon, with white plumage and 
black points, was also eeen both on Barren Island and Narcondam. I am told these 
pigeons are not to be found on the Andamans. 

By constructing an elevation from the plan of the island, and continuing the outer slopes 
of the main crater, it is found that the lines meet in a point immediately above the present 
flue of the cone, b which it is conjectured that a t  some remote period the shape of the 
island was almost that of a perfeot oone, and that its height was about double that of 
the existing oone above sea-level, after which a prodigious eruption is supposed to have taken 
place, blowing off the upper portion of tho oone and leaving the present truncated orater ; 
the existing central coue having generated since in the usual manner from suooessive overflows 
of lava and ash. 

The voloano is known to have been in an active state at the close of the last, and 
beginning of the present century, but beyond this no records are, I believe, a t  hand by 
which its age oan be determined. The temperature of the water issuing from the hot spring 
above mentioned is considerably lower than that given by explorers who have previously 
visited the island, by which it is inferred that the volcano is rapidly cooling. 

The island of Naroondam is situated approximately in latitude 13' 26' north and 
longitude 94' 16' east. The total area of the island is 2.78 square miles ; it  is alrnond- 
shaped, its greatest length in a north-easterly direction being 24 miles and greatest breadth 
14 miles. I ts  general appearance is that of a lofty conical mountain, 2,330 feet above sea- 
level, and oovered with dense forest. The whole island is composed of traohytic lava, 
which lies in huge boulders on the steep slopes near the summit. No trace, however, of 
a crater was anywhere found, by whioh it is assumed that the island was merely thrown up 
by some violent convulsion of nature at some very remote period. 

Flocks of hornbills, or toucans, uttering a peouliar shrill note, followed us during our 
nscent and descent. A large iguana or lizard with long prehensile olaws, was captured, 
and now edorns the Calcutta Museum; and numerous Nicobar pigeons were also seen 
flying about the rocks, close to the anchorage. No water was found on the island, not an 
uncommon failing in volcanio regions, owing to the porous nature of igneous rocks. 

The currents running round these islanh are very strong, and the soundings 
very deep. Fish seem to be very plentiful. A sort of rook-fish, coloured green and blue, and 
beautifully marked, was caught off Barren Island, weighing 90b ,  and measuring 4 feet 
4 inches in length, 8 inches broad, and 20 inches in depth. Off Narcondam an enormous 
black skate of unprepossessing appearance, end generally known by the name of Devil-fish, 
appenrs to be very plentiful. Some rare orchids were also found on Naroondam. 

I n  the mcanmhile the South Andaman Island triangulation was progressing under 
Mesers. Keating and Campbell, but on account of the denseness of the forest, the gigantio pro- 
portions of the trees, and the peouliar difficulties oonneoted with convict labour, the 
progrees wm slow. 

On the 25th February the station steamer CeLlily left for Caloutta, and was 
finally sent to Bombay and sold. The Qunr~qlzrrzg was sent to take her place, but did 
not arrive in Port Clair till the loth April, so that it was impossible to make any protracted 
expeditions by sen in the two steam launches, which are only intended for harbour purposes, 
and which, moreover, nre constantly breaking down through defective machinery, kc. On 
the 18th April, tllo Chief Commissioner, Colonel Cadell, v.c., started on an expedition to 
the Little Andnmnn Island, and with a view to extend the triangulation southwar&, if 
possible, I ncco~~~panied the party. We landed on the Brothers, then steered across to the 
South Sentinc.1, tlien back again to the north of the Little Andaman, and finally steamed 
com letely round thnt island. We rowed up two creeks on the north and one on the west 
of t ! o ielnnd, lca-iing presents in the canoes of the savagee. 

All thefie i~lnnds nre very flat, and covered with thick forest growth. On the Brothers 
we found innumcrnblo pigeons of lovely plumage, one beautiful bird with long, bronze 
hackles ; nlso the Nicobar and Imperial pigecns. From the South Sentinel we took away 
~pocimens of thc Uurgos Latro, an uncommon nnd large crab. On the return journey we 
lauded on the 'l'~vo Sisters, arriving at Port Blair on the 23rd February. Owing to the short 
t ~ m e  me wero nblo to y end on the islands, and the main objeot of the expedition being to  
offcr friendly overtueu to the Little Andamanese, I was only able to complete a rough 
reconnaissance, fixing tho positions of the islands and the general run of the main creeks in 
the Little Andnmnn. 

The Chief Con~ll~ieeioner left in the Qrtnnglrcng for the Nicobar Island on the 
27th April, returning on the 10th May, on whichdate tho monsoon commenced. 

On hressrs. Renting rind Campbell completing tho triangulation allotted to them, t h ~ y  
mero deputed to planc-tublc in order to complete the detail survey of sheet 14. 



vii 

From the 26th to the 30th April I eucaeeded in oompleting my observations for 
the azimuth of Chatham Island, G. T. S., the weather being favourable. Observations 
were taken with a 14" transit instrument on four zeros to two circumpolar stars a t  maxi- 
mumelongation, one elongating east, and the other west of the meridian. The resulting 
azimuth, as deduced during the recess from the means of both elongations, gives a difference 
of only 0.1 second. 

Eztractfrona tAe Narrative Reporat of LIEUTENANT-COLONEL R. GC. WOO~)THORPE, R.E., OJciat- 
ing Deputy Siverintendent, Sicrury of iz,lia, in charge No. 6 Party, North-East A.ontie, 
Topog~apf~ical Survey ;-seaso)& 1883-84. 

THE original programme of this party wne to explore the extreme north-east corner of 
Assam, including the EpurCes of the Noa Dehing and the Patkai range ; but as we were pro- 
ceeding to our destinat~on, news of the Aka raid on Balipara was received, and in acoordance 
~ t h  the wishes of the Chief Commissioner of Assam, we arrested our steps at Tezpur to 
await the course of events. When the military expedition to resoue the oaptive Babus carried 
off by the Akas wae decided on, we received orders to join the force proceeding into the 
hills. 

While waiting for the expedition to be organized, we employed ourselves in observing 
from the three great trigonometrical stations, Singri, Sildubi, and Kamakia, and in clearing 
and observing hom two points on a low range in our own territory, called the Guinuja and 

hills. From all these we were able to fix a few points and identify others already fixed, 
and also to do a little preliminary sketching to help us when the advance took place. We 
had a large establishment of coolies with us, engaged for the Singpho exploration work; 
but under the altered circumstances we did not require them all, so when l&. Elliott 
considered that i t  was necessary that an advance should be made before a11 the transport 
and commissariat arrangements had been completed, I was able to place 150 coolies a t  the 
dhpoaal of the military authorities, and a start was made from Dirju Mukh on the 17th 
December. This advanced force was under the oommand of Major Beresford, 43rd Assam 
Light Infantry. The morning was wet, and we were all soaked through very shortly: 
the afternoon, however, was bright, and we pitched camp in a fairly open spot, just within the 
hills, onthe banks of the Dirju, up which our path lay. Here cholera attacked our party, and 
we lost several coolies and two klassies within 24 hours. We continued our journey on the 
18th ; but cholera accompanied us, and we did not get rid of it for several days. I t  demora- 
lized our coolies, and much as the Mikirs dreaded the Akas, they dreaded the cholera still more, 
and on the 23rd, at the Maj Bhoroli, fifteen decamped, and were no more seen. W e  reached the 
Maj Bhoroli (Maj, Assamese, for " middle " portion, this pmt being the middle link of tho 
big bends made by the Bhoroli in the hills) on the 19th. Here the stream is from 60 to 80 
yards wide and very deep, with a swift current and strong rapids occurring frequently. 

This river detained us on its south bank for several days malting rafts on which 
to cross the camp. On the 23rd we were all across, and that night the Akas attacked ue in 
force ; they were benten off, and on the 26th we advanoed again. On the 27th we descended 
to the Tenga river, and found the Akas in great force, drawn up to oppose our passage. As 
our supplies were running short, and we were at some distanoe from our reinforcements, 
Major Berosford fell back to our lost onmp, only f mile from the Tenga and about 1,300 feet 
above it. There we received orders from General Sale Hill to carry on reconnaissances only 
till he himself should nriive from Dirju Nukh with two mountain guns. General Hill 
arrived on the 5th January, and till that date we employed ourselves in doing what work we 
could in the neighbourhood of the camp, and with reconnoitring parties, and from a point on 
the road where i t  crossed the ridge between the Bhoroli and Tenga rivers. There 
mas here a natural clearing which we enlarged, and from this point, which was on the edge 
of a deep preoipice, and collunanderl an extensive view from south-east round by south t o  
south-west, we did a good deal of work, and established heliographic oommunicat,inn with 
Dirju Mukh and Mnj Bhoroli camps. Mr. Ogle's knowledge of military si nalling, which he 
roquired in his leisure hours in Shillong in 1882 when a class was krmed there, here 
proved of the greatest service, and enabled him to supervise the native signallers who 
rilmays accompanied 11s. Mr. Ogle also displayed great skill in the construction of etookades, 
in which he materially assisted Mnjor Beresford. 

The pnssnge of the Tenga river was forced on the 8th January, and from that date to 
the 23rd Jnnnary, when the evacuation of the country was commenoed, we were stationed a t  
Lnbi's villngo. We vitiitcd and cleared two points on the high ridge to the north of Mehdi's 
and Labi's villages, whence we obtnined a widely extended view of the oountry lying between 
11s and the lofty snowy peaks of Tibet. Military considerations did not allow of our visiting 
much of the Aka count~.y, or we mi ht  in afew days have very largely increased our topogra- 
phicnl knowledge. When we left the hills, a .mall fome under Major Beresford toot an 
alternative route from Labi's village to Dirju Mukh, kee ing entirely on the right bank of 
the Bhoroli river. Thia was found to be a better mute on tt%e whole than the one adopted for 
t11e advance. I wns suffering from the sting of some insect, which lamed me, and I was unable 
to accompany Major Berosford, but Mr. Ogle went with him, and did some very ood work. 
I returned by the way we hnd gone with the rear gunrd. While we were in the hills,%r. 
hnd cleared Natkari, which I subsequently visited, and had surveyed as much as he 





stream, crossing whioh, and ascendin the opposite hill, we found ourselves, late in the 
afteruoon, a t  the first villages of the &en Ahors. Here we were well received, and we 
encamped for the night in the fields olose b y :  the next morning Dr. Grant had many 
npplicants for relief, and disposed of all cases whioh could be treated simply and quickly, while 
Mr. Ogle and I went up  above to a new clearance to determine our whereabouts. The 
dense jungle, through which our path had run hitherto, had prevented our seeiug very 
much, and our want of carriage for provisions had prevented our remaiuing anywhere 
t o  make clearances, and we had not done much work up to the time of our arrival a t  these 
villages, situated advantageously on a promontory running out from the main range to 
the north into a curious, flatly open valley, an unusual feature in  this country, of steep 
hills and narrow confined valleys. I had, fortunately, one evening, from the signalling 
station above the Maj Bhoroli, by the light of the afterrloon sun, just caught a glimpse 
between the intervening hills of these Tagen Abor fields, and had taken a plane-table 
ray to them. W e  had thus a oheok for our position in latitude, and a trigonometrically fixed 
peak nearly due south gave us another for longitude, and enabled us to fix our position ; we 
could then do a large amount of sketching and laid a good foundation for our work in 
advance. 

On the 5th we advanced into the "Miri Pothar," so called, I am told, from the 
fact that under the oppressive rule of the Assam Rajas some Miris migrated to this fertile 

from the plains. Thisvalley is long, flat, and open, another surprise in these hills. 
I t  is very swampy, and the villages and cultivation ocour prinoipally on the slopes just 
rising out of the plain on either side of the populous valley through which runs, with 
many a ourve, the Papu river, its banks fringed with castor-oil planta. W e  encamped 
under the village of Badri, a very influential Daphla, and the next day moved down 
to t h e  Papu river. W e  passed through the village en route, and a point above it  
afforded an excellent view of almost the entire valley; and while Dr. &ant treated the 
sick with medicine and entertained the whole with musical-boxes, kc., Mr. Ogle and 
I did a large amount of sketching, or rather Mr. Ogle did the sketching, I merely 
looking on and assisting him with "guesses a t  truth." The weather was so exceedingly 
cloudy and dull that it was very difficult to determine the direction of some of the smaller 
valleys. A comparison of our different views, and a discussion thereon, generally, however, 
resulted, I believe, in settling the question with a very fair degree of nccuraoy. On the 
7th we halted, as our supplies needed replenishing, and without halting we could not 
expect to get in anything from the village. The halt was productive of much good owing 
to &. Penny's exertions and powers of bargaining ; and on the 8th we resumed our onward 
march and reached the Kameng river, the easterly branch of the Bhoroli, on the 9th. 
Here we were detained for a few days making rafts whereon to cross this wide stream, 
60 yards broad here, with strong currents, and receiving visits from chiefs on the other side. 
The Daphlas who had taken us to the Kameng were anxious that we should not cross, 
naturally wishing to divide all the presents we had brought, among themselves. Thanks, 
however, to Mr. Penny's experience and ~ki lful l  treatment of these trans-Kameng chiefs, 
we were ultimately able to make several excursions across the river, and do as much as the 
very bad weather would allow. It was moet unfortunate that we had no olear weather just 
then, as me were quite unable to form any idea of the geogrnphy of the country around the 
upper course of the Kameng. Hnd we not been pressed either for time or provisions, and had 
the time of year been earlier, I believe we might have penetrated milch further than, 
under the circumstances, we were able to do. On the 14th Maroh we visited the village of 
Sin kole, the principal chief aoross the Kameng, and did agood slice of work; and on the 15th, 
our supplies heiug nearly at  an end, and uot sufficient being forthcoming from the villages 
to justify our further stay in  the hills, we turned our faces towards Assam again. W e  
travelled back along nearly the same route as that by whioh we had gone into the hills, and 
our increased knowledge of the c o u ~ ~ t r y  enabled us to fill in many important gaps which we 
had been o5liged to pass over during our hurried advance. W e  reached D i b m  Mukh again 
on the 22nd, not having an ounoe of provisions left when we reaohed our godown; and 
on the 24th we mere once more a t  Balipara, having been out of all communication with 
the great world beyond the Daphla hills for just one month. 

Mr. Ewing finished what he wns able to do early in April, and by the middle of that 
month the wl~ole party was back in Shillong, with the exception of Mahomed Hossein, 
who hnd been deputed for some work in Deha-Dlin. 

All throi~gh the season we had been unfortunate in the weather, which seeme to 
have been mi~cli the s,lmo as wns experienced in the D.zphla Expedition i n  1874-75 and 
ns Licutennnt JInrmnn and I encountelg~d in the hliri hills in 1877-78, which leads me 
to iningine t l ~ n t  on tlie unrtll bauk of the Brilhmnputra, in Assam, the -ter season js never 
our of u n i n t e i ~ ~ ~ p t c d  ~unshinr ,  and that after November t l ~ e  higher rauges are seldom 
free fro111 rlnud or rain. l'his state of tllirlgs is especially annoying wherl, as in the Aka 
lirld I)nl)l~ln hil!s last scnson, every moment is of importance, nud the 8urveyor cannot afford 
to whit anywhero tlll the weather clcnre. 

Om visit to t l ~ e  1)nphla hills gave us important information about a branch 
of the 1311oroli river, nmnely the Kameng, of the existenoe of which no one had ever 
~)rcvioi~sly drcnn~ctl. This is a lnrge atrenm, by far, I should imngine, the larger of the 
two forders of tlir Bhoroli, and in order to assign it  a ~ufficient drainnge area to account 
for its volumr it  will be necetq2ry to restrict cousideraLly thnt hitherto assigned to the I(hrn. 
Had tho wcnthcr bcou clearer when we were worlciug on the Kamcng, we might possibly 
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have been able to mark with some definiteness the actual position of the water-parting 
between the Kameng and the K ~ I .  

From the foregoing remarks i t  will have been gathered that the amount of 

Triangulation. 
triangulation done was exceedingly small; indeed, the 
number of points fixed in previous seasons rendered 

work of that sort almost unnecessary, even if it had not been rendered impossible by the 
weather and the conditions under which we were obliged to work. 

Concerning the Daphlae, I have little to add to the able reports of Colonel Godwin- 
Austen and Lieutenant Harman in 1874-75, though it  is necessary to state that confusion 
seems then to have existed in the public mind as to  the proper application of the terms 
"Abor " and "Daphla," and i t  is necessary in reading these reports to substitute Abors 
for Daphlas and rice rersd : for instance, where i t  is said that " the Daphlas always tattoo, 
but the Abors never, " just the reverse is the oase. The Daphlas never tatoo, the Abors 
generally do, though Mr. Penny told us the custom is gradually dying out. It seems 
to have been really with an " Abor " chief and not with a " Unphla " that we had our quarrel 
in 1874-75. However, the right men appear to have been settled with, so i t  mattered little 
what we called them. " What's in  a name, " Shakespeare asks, adding-" a rose by any other 
name would smell as sweet ;" and no doubt our " Abor " enemy got quite as much out of us, 
and was every whit as satisfied with the results of the expedition as if we had never called 
him a Daphla. There is this much to be said, that " Abor " is a very vague term, and 
among the Assamese, as I have often before pointed out, means only a " foreigner." It i~ 
a term applied equally to tribes in  the Aka, Daphla, Miri, Mishmi, and Naga Hills, and 
ack~~owledged by the so-called Abors themselves only out or̂  deference to the ignorance 
of those applying the term to them, and who, as they know, would fail to recognize them 
under any other name. 

Ertract $.om the Narrative Report of MR. T. E. M. CLAUDIUB, Szcreeyor, 4th gradc, Oflciating 
in charge No. 3 Party, Balzrchistan Tqvog~aphic~zl8urrey;-tcaaon 1883-84. 

THE country triangulated and plane-tabled has on various oocasions been traversed by 
others and reported on previously, so that i t  is needless to 

Remarks on thecoontry tr~sngulsted and 
p~aue-tubled. recapitulate what has already been ably described. But  a few 

remarks on the Kachi or desert country may prove interest- 
ing. Being an immense expanse of all but, treeless waste, it was with difficulty that trian- 
gulation could be carried on. The refraction and mirage were sufEcient in themselvee to 
delude even the most experienced. Objects invisible a t  one moment would at  the next be 
Been far above the eye of the spectator, and i t  wtis only after a little training in suoh ground 
that the triangulator, watching his opportunity, would be able to take horizontal readings 
to a signal whioh at  other moments i t  would simply be impossible to observe. The soil of 
the Kachi, however, is excellent, composed as it is of loam, and where the inhabitants after 
strenuous efforts have been able to irrigate the land, the cereals that spring up are most 
excellent in quality, far exceeding in size and substance those of the same species grown even in 
favourable localities of India. Water is, however, extremely scarce, and the inhabitauts in most 
cuaes are obliged either to cart or convey it from a distance of 15 to 25 miles to slipply the 
wants of their households. B u t  as peace is gradually settling over the land of Baluohistan, 
more especially over that portion which has been assigned to the care and direction of the 
Government, but which previously wna the most lawless and turbule~it, the lowlands of 
Kachi are commencing to be thickly studded with hamlets, numerous wells are being sunk, 
and once again the people oan boast of immense herds of cattle without the dread that a t  
any moment they may be snatched away by the daring and inexorable raiders of the hlarri 
end Bugti hills. The lowlanders are all tall and robust in  stature. Longevity with them 
seems to be the rule, nnd in one instance a Patriarch was seen at the village of Dhinar, who 
had with him h i e  lineal issue of the fourth generation. 

The llilly ground plane-tabled was generally in no respect very remarkable. The main 
ranges, such as the Bambhor and Dunghan, are composed of limestone, while the other 
eurrounding features comprise rolling sandstone. Markhor and Oorial are the only fauna 
which thrive on these arid and desolate hills. 

The petroleum springs, which are in existence near the hill of Monrani in the Marri hills, 
are most important, as the supply has been pronounced to be unlimited by Mr. Townsend, 
who analysed and examined them on the part of Government last winter. The following is 
from notes by M i .  cop pin^, whose triangulation embraced the wholo of the Bugti Dera terri- 
tory, nnd which is nearly all of a hilly and broken nature, ranging in height from 300 feet near 
Dhrinnk to nbout 6,000 feet on the Siah Koh mountain. There were onlythree permnnent set- 
tlements met with. Bugti Dera, the ohief town of the Bugtie, in the v ~ l l e y  of the Sehaf river. ie 
pleasantly situated near the source of that stream in a broad expanse of cultivation, and is about 
1,800 feet above sealevel, where the climate is temperate all the gear round, the lowest reading 
recorded by the thermometer in February, the coldest month in winter, being .56" Fahrenheit. 
The water is conveyed to the place by artificial channels from the hills to the north-east, 
nnd is nlwnys abundant and good, from a spring near a shrine dedicated to Suri Pir  ; a t  its 
exit from the hillside it always maintaine a temperature of 72' Fahrenheit. Loti, another 
fixed settl~ment, lies nbout eighteen milee to enst-south-eaat of Brigti [)era, with which it is 
connected by n very good road, first made by the troops comprising Wilkiuson's Br~gade  in 



their passage through the country during the late Afghan campaign, and is still kept i n  fair 
order by the Bugtis, as it  is a portion of the principal trade route which traverses their territory 
from Rojhan in the plains of Sind on the east, to Lehri in the Rachi a t  the foot of the western 
limit of these hills. Loti is a small, fortified village, which lias only lately been built and occu- 
pied by Kechi Khan and his followers, who do not recognize the authority of the Bugti chief, 
but are on friendly terms with him a t  present. This settlement was formerly situated in  the 
valley of the Pathr about 20 miles north, but was so harmsed then by the Marris that i t  
moved to a place further south, called Thusso, where a fortified village was built, but it  was 
compelled to move again further south owing to the coofined nature of the sihation which 
did not allow of a sufficient spaoe of ground being cultivated for its purposes. ICahan, 
the third place, is the capital of the Marri tribe, and lies about 24 miles north-west of Bugti 
Dera: two roads connect it with that place, one by the Shartaf pass to the west, and the other 
by  the Barboj pass, which is 12 miles north-east. Of these, the latter is preferable as presenting 
less di5oulties for laden animals, and with a little improvement would be quite practiceble 
for wheeled conveyances all the way from Bugti Dera to Kahan. The Shartaf pass, on the 
other hand, is traversed with difficulty by laden camels, and it  was a t  the summit of this pass 
that an engagement took place between the British and the Marris in 1850, where our troops 
were first repulsed, but eventually carried the pass with some difliculty: the absence of any 
water a t  the top added to their hardships. 

The most marked features of the country are, first, the Qeandhari hill, whichis the 
southern limit of the Suleman range, and from here gradually dies away into the Sind plain ; 
the next, the Zin range, bounds the Sehaf valley on the south, and is only about 50 miles in  
length, commencing from the Dasht-i-Qoran plain, in the middle of which Loti village is 
situated,. proceeding due west and terminating the Kachi near Lehri. This portion of the 
oountry IS particularly rich in  fossil remains, every portion being covered with sen shelle, and 
very slight excavations revealing the remains of sea animals, clearly indicating that the whole 
country was under water a t  a comparatively recent date. Some beds of fossils, situated near 
Bugti Dera, mere examined by a geological surveyor, arid pronounced by him to coneist of the 
remains of rhinocerii and some species of elk. North of Bugti Dera another noticeable range, 
called Pir-ka-rob, runs parallel with Zin, and is very similar to it i n  contour, round and undulat- 
ing on the north face, but precipitous and craggy on tbe south. The Siah Koh range bounds 
the Sham plaio on the west and the Sulemans on the east. This plain is very rioh in pastur- 
age, has numerous perennial springs, and is visited annually during the dry weather by 
large numbers of the neighbouring tribes, who bring their flocks and herds here for grazing 
purposes. 'I'he chief route from Sind to Thal Chotiali, and thence to Quetta, traverses this 
plain, entering it  ou the east by the Chachar pass and going out a t  the north-west oorner over 
the Vianck pass, which crosses a shoulder of the Siah Koh range a t  an elevation of about 2,000 
feet: this pass presents no difficulty for laden animals, and water is cbundant all along this 
route to Thal Chotiali. Vitakri, an abandoued cantonment of ours, lies immediately beyond 
this pass, close to the fertile valley of Barkham, which is thickly studded with small fortified 
villages and thals (towers), and is cultivated over its whole extent. 

The chief oE these villages is Nahar-ka-kot, where the sirdar (Khetrani) resides : from 
this plaiu on the west rises the high mountain range of Jondran to an elevation of 6,700 feet. 
I t  is very difficult of access from this side, but is more practicable on the west face from the 
Kolu valley. The Bugtis are chiefly a pastoral people now, cultivating ollly suficient cereals 
for their own absolute wants, and those of the coar8est and hardest kind, such as jawar and 
bajra, with a little wheat, which require but little care or irrigation. Tho exports are chiefly 
sheep skin and wool, which are, however, imported again from India in  the shape of poshtius 
aud blankets. 

Extract fi-om the Nnvvative Report of LIEUTENANT-COLONEL C. T. HAIG, R.E., Deputy 
Supevinlendrnt, 1st grade, in charge Guzernt Topogvaphicnl Sz~rvey ;-seasorz 1883-84. 

D u ~ r n o  the past season about 155 square miles in sheet 41, rather more (about 34 
square miles more) than hnlf of sheet 42, half of sheet 43, and about three quarters 
of sheet 44 have been finally surveyed, completing the topography of sheet 41 and 
the 4-inch soale survey of the Bodhra, I(iIl01, and Hhlol talukas in that sheet and in 42 and 43, 
and adding about 200 square miles to the credit of our account with the Baroda s tate ,  
leaving us with a srlrplris of over 250 square milostornards nest  year's account. Besides 
the topography, sheets 52, 53, 54 and 47 have been prepared for final survey by 
trian ulation and traversing. & sheet 43 is the hill of PPwSgarh, which, with the remains of t,he old c i v  of 
ChAmphner at  its base, forms an object of considerable historical and archmological interest, 
a s  i t  abounds with old Jnin temples, more recent Muhammadau fortifications, mosques, 
buildings and tanks, and still more recent Hindu temples. These have been abundantly 
describedin various works, but judging from a oorrespondence I had with the late Sir 
E. (:. Bnyley, K.c.s.I., no mnp of the place had been previously made to euable the 
historian to give an adequate topographical description of it. The late Professor Dowson 
left behind him an unfinished history of Guzerat, which Sir E. C Bayley under- 
took to edit, and he mas very anxious to get a map of Phwhgarh and Chbmp6ner for 
insertion into the work, but none was procunrble, so he wrote to me about it, and I was 
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therefore careful to instruot Mr. S. Norman, to whom I allotted ihe survey of the hill, 
to be very partioular in marking the sites of all old temples and ruins, and in attaching 
the correct names to all objects of historioal and archsological interest, and to survey 
the hill and the old oity with all the accuraoy the scale admits. I visited both hill and 
oity iu the early part of the season, but was not able to go over it  a sin and inspect 
Mr. Norman's survey, as i t  was not quite complete when 1 left;  but t % is was done by 
Lieut,enant-Colonel Badgley, and I have no doubt that all that  can possibly be required 
for Professor Dowsou's history will be found in the map. Unfortunately Sir E. C. Bayley 
has recently died, and I have not heard who is oarrying on the editing of Profeesor 
I)owson's work. 

Eztract from the Narrative Report of MAJOR T. T. CARTER, R.E., Deputy Superintendenf, 
Surrey of India, in charge No. 2 Party,  Bhqpal and Naltca Topographical Szcrvey ; - season 
1883-84. 

THE triangulation carried on this season in sheets 58 and 59 was ohiefly in  Dungarpur, with 

Remarks on the country trinnylated. 
portions of Oodeypore and the Mahikanta Agency (Bombay 
Presidency). Both sheets are for the most part covered 

thick jungle, are hilly, and the ground intricate ; there are fair tracts almost all over 
where laden camels may be taken, and no diffioulty was experienced in moving camp, except 
to the eastern limit of the work, near, and to the north of, the villages of Katharia and Valicha, 
where the ground is very much broken up by deep ravines. 

The northern half of plane-table 58E is pretty open, but has some good-sized hills to the 
north near the junction with the Qwalior and Central India Survey ; the southern half is 
more broken up with small hills, and is rather intricate north of the high road passing from 
Sagwar& to Lhngarpur. To the north and west of the Thanna village of Atri are the 
famous Pals of Hirathu and Mandu, whioh the detail surveyor must be careful in  entering ; 
some difficulty was experienced in poling the ground, and timely notice had to be given to the 
Dungarpur Durbar, which had to make special arrangements whenever those parts had to be 
entered. 

Plane-table 5bW has also some open bits to the north, but the hills are more massed 
than in the adjoining plane-table ; there is a Pal  called Padri a t  the foot of the low range run- 
ning north and south near the boundary between Dungarpur and Oodeypore, which the 
plane-tabler must be careful in entering ; the southern portion of this table is hilly and covered 
with jungle, and gets rather intricate to the south and south-west. 

The upper half of plane-table 59m is about the most intricate piece in  the whole of the 
work, being a mass of hills with small table-lands covered with thick jungle, and difficulty 
will be experienced by the plane-tablers in seeing points ; the southern portion of this half 
breaks into low hills and undulating ground, also covered with jungle. With the exception of 
one range mnning north and south, the southern portion of this board is a low table-land 
covered with very tl~iok jungle. Plane-table 59E is also a mess of hills, especially a t  the north- 
west corner ; the southern portion has low hills and undulating ground covered with thiok 
jungle. 

The whole of this sheet consists of hilly ground forming portions of the Native States 
of Oodeypore, Banswara, and Dungarpur ; the river Som, 

Description Of country which enters this sheet a t  the north-west cgrner, m n s  dlle Sheet No. 50. 
east, half way through the sheet, when taking a bend it  flows 

in a south-easterly direction to its junction with the Jaknnm river, near tho village of 
Bilodia : up to this point it  forms the boundary between Oodeypore acd D ~ l n g a r ~ u r ;  i t  
then oontinues its course nearly due south up t o  its junction with the Mahi a t  Benisar, a well- 
know,] place where an annual fair is held. The country south and west of the Som con- 
sists of low hills intermixed with numerous small valleys, except to the north-west corner, 
where the hills rise to a height of 1,200 feet, the height of the banks of the Som river, 
~t its juncture with the Mahi at  Benisar being 550 feet above sea-level ; in  the ground 
rising to the west the slope is considerable, and the general level of the country eeems to 
have been washed away, leaving innumerable small nodular hills, rising about 50 feet 
above the ground, forming a tangled mass of low hills covered with small pieces of quartz ; 
they are quite bare, kut so intricately massed together that much patience and care htld to  be 
exercised by tbe detail surveyor in sketching them. The valleys lying between 
these hillocks are, however, very fertile, and thin portion of the aheet contains several large 
villages ; the valleys are well studded with Moha, bmaia lo~tgijolin, mangoe, magni.fi,ra 
indica, and sit&, phaaix aifccsiris, trees ; numerous well8 also exist, the water of which, together 
with that of the Som along its whole length, is utilized for irrigation purposes, being raised up 
to the level of the surrounding country by means of Persian wheels, called in  these parts 
Rnhnla. 

Turning to the putern portion of this sbeet, we have the Mahi river entering ab0llt 
five miles from til,- rlorth-enst corner nud flowing in a south-westerly direction, which fornlR 
f o r  - . l ~ ~ u t  eix miles the boundary between Unnswara and Oodeypore, and for the remainder of 
its course thr, ~ g l i  this slleet the boundnry between Llsnswarn and Dnngarpur. A portion of 
I j ~ n ~ a r p u r  (orea of 65 square milea) lies between the Jnknam and the Mahi ; if i t  was not for 
thia, the Born up to its junction with the Mnlu a t  Benisar, and thence the courRe of tll0 Mnhi 
eclstwuds, would have been the southern boundary of Oodeypore. The whole of the 



oountry represented by this portion of the eheet is wild, while that north of the Mahi river 
and west of the range of hills forming the water-shed, is almost entirely inhabited by Bhils ; 
but the portion falling within the extreme south-eastern oorner of the sheet is very fertile 
and contains several large villages. The low ground on the left bank of the 90m river is 
undulating, and the intricate nodular hillocb, distinctive of the country on the right bank, 
are here met with, the river apparently dividing the country into two different formatione 
of rock ; the hills on the left bank being composed of igneous rocks, such as granite, &c., and 
(at Lohargarh, Pansola and Khemera, there are considerable quantities of iron stone) the 
roclis on the right of the river being more of an aqueous description, silicioue rooke as well 
as limestone formation being chiefly met with. 

The western portion of this sheet consists of small nodular hills, if anything more 

Shcot No. 52. 
intricate than those described in sheet 50 ; another peculiar 
feature of the country being the numerous tauks formed by the 

closing up of the water-courses by mud embankments : these tanka are constructed for irriga- 
tion purposes, and towards the end of April nre for the most part dry. The Mahi river 
runs through the sheet from north to south, forming the boundary between 1)ungarpu.r and 
Benswara : about two-thirds of the sheet lies in the latter State. A t  the north-east corner 
the hills are more massed, rising to a height of about 1,000 feet above the sea ; the eastern 
portion of the sheet surveyed the previous field season under Major Wilmer's supervision is 
more open, nearly the whole of i t  being covered with villages, and the land being 
brought well under cultivation with wheat, gram, sugarcane, &o. The main road between 
Banswara and Dringarpur passes through this sheet, and a few miles west of Talware 
runs a rnnpe of hills, which rise to 8 height of 975 feet a t  their highest point, containing 
several Bhil Pols under the petty Thaknrs of Amja and l'alwara. 'I'he inhabitants of these 
Pals seem to be a marauding gang, aud travellers should be on the look out for them; 
IUY post bag was twice robbed on this road, and I heard of one Pindari who was robbed of 
Hs. 600 in the same neighbourhood. 

The natural features of the country being hilly and full of streams, it was by no 
means an easy sheet to survey, requiring great care and patience; fortunately, excepton 
the more lofty hills mentioned, the features mere bare. 

This sheet is comprised alinost entirely of Banswara territory, with the exception of 
a small portion of Dungnrpur, in the north-west corner, and 

Sheet No. 64. of Sunth (Hewakauta Agency, Bombay Presidency) in  the 
south.west coiner ; the boundary of Kusalgarh, which forms a compact domain in  the 
south of Banswara, and' the boundary of Kl16ndu, are shown to the east of the sheet. 
The chieftains of Kusalgarh aud Khindu belong to the reigning family of 13answara, 
being descended from Pretvi Raj ,  the first Chief of 13answara. Kusalgarh contains 170 villages, 
and Khtindu 40 ; the Rao of the former holds the position of a guaranteed feudatory to  
the RBwal of Banswsra. The KhBndu obief is a first class noble; the boundary of hi8 
domain was show-u in sheet NO. 53 already published, and has therefore been continued 
iu this year's work ; the greater portion of Kusalgurh will enter into the work of the 
Ciuzerat party. 

A large p r t i o n  of Banswara entering into this sheet belongs to the Rao of (3arhi, the second 
largest first class rioblo ill tho State ; he owlis 126 villages in Bansmara, the majority of them being 
situated in the tract of country south of the A n i s  and between that river and the Sunth State. 
The whole of this country a t  one time belonged to h n t h ,  and was known as the Chilkari 
district, being together with Kusalgarh and Khindu, almost entirely inhabited by Bhils. 

The Garhi tenitorp, however, is not sufficiently compact to admit of its being shown sepa- 
rately. The whole of this sheet, west of the Anas, and its tributary the Haran, is of the rough& 
deacrjption, comprising one mass of hills clothed with dense forest ; the surveyor's diffioulties 
were therefore considerable, and their progress slow. East of the Anis, except for about three or 
four miles from the river bank, the country opens out, and one of the most fertile tracts in  Bans- 
warn is here met with, extendiug from about three miles south-west of Banswara City to Kusal- 
garh, and containing several flourishing villages, the inhabitants of which are all cultivators ; 
the land produces vrry fine crop8 of Indian corn, rice, wheat and gram. Although nearly the 
whole of this sheet is iuhnbited by Bhils, they appear to be well controlled by the Eaos of 
Garhi, l<usalgnrh and Khandu, and in oonsequence of the judicious management of the 
8UVeyOrS employed, no diffioulties arose. 

There are no forts in  this year's work, but a t  Chandarwara and Shergarh, two thana 
stations of Oarhi, as also a t  Bhopntpura, a thnna of Bans- 

Forte warh, and Partabqarh, thaua of Sunth, there are wnlled 
enctmrlrea about 40 yards square with towers nt 1 l~eir  four corners ; the walls being about 
15 feet high ; ni Rl~opatl~lirn the walls are of mud. but a t  other places of brick; within the 
nnc~losures their block 11011scs are evidently built as places of refuge, for protection iu cane 
of any sudden rising of the Uhils. 

'Towns nlnd c ~ l ~ e n  
There are no large towns in this year's work, but the follow- 

ing are the principal villages which enter into each sheet :- 
Parsola, - ~ ~ r t l K ~ ~ , " , " ~ , $ : ,  populnti3n 840, in Oodeypore, a thnna statio~l on aooount of its 

Sheel N t. 60. 
iron mines, of which there nr* several, a l ~ d  from whioh 
n peculiar description of iron-ore can be obtained, but the 

manufacture of iron hns fallen off considerably of late. A t  the time of my visitiug the 
there were only three wind furnaces at  work. 



Qhatol, ~ ~ $ y ~ ~ ~ ~ ~ ; ,  population 1,138, one of the largest villages in Banswara on the 
r o d  to Danawad in Oodeypore. 

Jagpura, !&XEE' population 400 and Doogaria, kkE. ~ 1 ~ : : 5 ~ ~ ,  population 264. These Long. 74'28'~d"' 

are here mentioned as they are thana stations situated among the Bhil villages in the northern 
 ort ti on of Banswara. 

Motagaon, Lnt. e90,@18" opulation 1,014 and Qamri, :ZIT:,:, population 588, are the Loor. 7r017'suu9 P 
residences of two of the Choban Thakurs of the first rank ; the former holding 7 and the 
latter 11 villages in the neighbourhood ; but like most of the villages the residences of these 
Banswara nobles are chiefly oonspiouous for their having been thoroughly neglected and 
allowed to fall into ruins. 

Bankora, b34wx, population 2,060 ; 272 villages ; Salaj, A t x =  population 
Long. 74' 1' 38" Lollg. 7J0 21' 99"' 

1,500, 14 villages ; Sable, -.=, LOIIR. 740 1s' 01' population 1,388, 34 villages; Nnndli, ~ ~ ~ K ~ ~ 4 ~ ~ , : ~ : : ,  

population 412, 54 villages ; the residences of four of the first clasa nobles of D u n g q u r .  
Aspur, the thana station of the eastern portion of Dungarpur, A!!X57''"" population 

Lour. 7.ro 7' 8"' 

1,022. 
Loaria, Lst.290Sb' population 1,024, at one time a place of considerable importance on 

T.nnr. 74' 16' 44" ' - - -. . - - - - 

~ccount of its iron mines ; the iron-ore being obtained from four small hills to the south-west 
of the village, but the mines are now abandoned. 

Banswara, -'=, I.nnc 7b0 29' ZY" population 6,000, the capital of the State; a walled city, - - - n. . . - - - - 
but the walls in many places have fallen into disrepair ; 

Sheet No. 52. several of the tradesmen's houses are built of stone ; the 
palme stands on rising ground to the south of the city, and is surrounded by loop-holed 
walls. The kutchery and publio offices, which are small, are in a walled enolosure on 
the level ground to the west of the city, which also contains one of the residences of 
the Riwal; on the level ground. between the city and the kutchery a fair is held annually 
in November, the booths are ent~rely composed of the stock of the shops of the town, which 
are closed during the fair by order of the Durbar. Cloth, pots and pans, bangles and other 
cheap ornaments seem to be the chief artioles for sale ; the fair is well organized, and is 
orderly and clean ; detachments of sepoys from the regiments of the first class Thnkurs 
assist in keeping order ; the purchasers seem to be entirely Bhils, who flock to the fair in 
great numbers. 

The villages as per margin, the residences of first and second- class Thakurs, belonging 
to Bnnswara, enter into this sheet. The Rao Lnt. 23035' 21"v population 1,502, 128 61 .  

Onrhil Long. 74" 11' 24" of Qnrhi has established a school which keeps 
lages, with a school dun the winter months. 

Lnt. 23" 3' 5'12" 
open for six months in the year, and attempted 

Metwnln, I;nm' population 481. last year to open a dispensary. but the Hospital 
Lat. ':$:: !::, population 1,450. Assistant declined to remain after a few days, as 

Arthunnl 1.ong. the place was very unhealtl~y. 
Talaarn, ~ ~ ~ g , ~ - ~ g ~ < ~ ~ ,  population 1,5i3. Padabgarh, a large Brahmin village, ~ ~ " , . , , " ~ ~ ~ ~ :  :::, 
Amjn, Bhimsur, Bhoa=n. Omvnra and U m u %  the 1,686, on the road from Banswara to re*ideoces of second claas Thnkurs. Dungarpur, and the thana station of Tezpur, also 

cuter this sheet. Crossing the Mahi into Dungnrpur territory, we have Galia Kot, 
kt2= 1,950; at one time the capital of Dungarpur, before that State was 
h n p .  l J O  3' 31" 
divided into two, about the fifteenth century, where are the matas or mouuments erected 
to the memory of the ancestors of the present hlaharamal of Dungarpur; there is also 

&fussulman shrine, which is n place of pilgrimage, much frequented by the Boras of 
(iuzerat ; a large fair is held at Galia Kot at the end of March. I t  is the head-quarters of one 
of the thanas of Dungarpur. 

Sagware, ! ~ ~ ' o V ~ W '  population 4,860 ; at one time a place of considerable importance ; 
L O I I ~ .  74 3' 6.51" 

in 1857 there was a general flight of the population to Partabgarh, ar~d it is now in a state 
of disrepair; the Mabarawn1 usually spends some weeks here on his wny to and from 
the Benisar fair. in February ; there is a Government post office and school. 

Chitri, ~ ; " , w , 2 ~ ~ ~ ~ , ' ~ , " , ~ ,  population 803, the residence of one of the &st class nobles of Dun- 
garpm enters sheet 52 ; he owns 7 villages. 

The principal places in this sheet are, Tanbesra, ,=,"%:::, population 430, the principal 

Sheet No. 54. 
village of the largest Raiput Thakur in .I(usalgarh ; there is 
a meekly market held here, besides a fair on the 15th of each 

There are 20 villages belonging to Tanbesm, Kalinjra and Bhopatpurn, thana 
stations of Banswnra. 

Chinch, et.2" 27' 65?population 1,650 ; Wagidora, i:,:. 279 ii: :A::, population 1,129, and 
Lonp. 74' 21' 11" 9 

Nognma, 1.". 2"' 2 R ' 6 Y  population 1,145, are three largo villages situated in the fertile tract of 
I A N I K .  74'  I?' 6"' 

country south-west of Banswara. 
Talwara Ghfit, a pass on the main road from Banswara to Dungnrpur, about four milss 

long; it has always been infested with robbers; the landA 
Hills and passea, sheet No. 59. about Talwara were given to the Thakur Qopinatllji, and 

he was rnised to a first class Thakur to keep the pass open ; it is still unsafe for travellers, 
but is eney to traverse. 



The Chaotra GhLt on the road from Sunth-Rampur to Qaliakot, an easy pass, 
but surrounded with densely-wooded hills. The Khnrgor 

Sheet NO. 54. Ghlt  leading from Shergarh to Bhukia is easy to traverse, 
even with carts. 

The only hills were the Uhadhu range in sheet 54, terminating on the western extrem- 
ity in the Mangarh hill, a bluff scarped hill, overlooking 

Hills. the thana of Partabgarh at the junction of the Sunth and 
Banswara boundaries ; this hill bears traces of having been once fortified ; it  is ascended by 
an easy bridle path from the south, but is inaccessible from any other direction. 

The only roads deserving the name are, the main road from Banswara to Dungarpur 
in sheet 52, passable for carts, but unmetalled and unbridged, 

Ronda. and the road from Bnnswara to Kalinjra, at which point 
three roads brench off, one to Kusalgarh uici Tambesra, the second to Jalod cid Bhopatpure, 
and the third to Sunth-Rampur cici Shergarh and Fatehpur, none of which are metalled, 
hilt are feasible for wheel traffic; the former crosses the river Haran a t  Kalinjra, and the 
two latter cross the blahi river ; as these rivers are not bridged, the roads are impracticable 
duing the rains. There is also a fair road from Sunth-Rnmpur to Partabgarh, thana 
Kherapa, and thence carts can be taken on to Galinkot and Sagwara, on the main road 
from Banswarn to Dungarpur. There is very little wheel traffic, paok bullocks and don- 
keys beinK chiefly used. Camel carriage was entirely used by the Survey Party, and there 
was no dacu l ty  in moving about any part of the country. 

The Mahi, with its tributaries the Jaknam, Chap, and Som; and the AnBs, with its 
R~vers. 

tributary the Haran, are the only large rivers which enter 
into this year's work. They are all unnavigable. 

qhe Mahi enters sheet 50 at the noi-th-east corner, takes a south-westerly course, and 
about half-way through the sheet is joined by the Som river 

The Mahi. at Benisar; sweeping south, it runs throuzh the ceutre of 
sheet 52, and passes out of this ,year's work at the north-west corner of sheet 54 ; its banks 
are ior the most part very precipitous, rising to 40 and 50 feet above the river-bed, and 
are also well wooded ; the bed is as a rule very rocky, and the banks so steep that it is with 
difficulty crossed, except at the well-known fords ; nine of which crossings, practicable for camels, 
are shown on the maps ; two of these allow of carts passing over, but nll may be made passable 
for carts without much difficulty 

The AnBs which enters sheet 54 midway from the south, and takes a northerly course, 
The Anbs. 

is met by the Haran about half-way up this sheet; 
continuing its course to the north it sweeps round to the west, 

and passing along the upper edge of sheet 54, joins the Mahi a t  Bhetran ; the banks of the 
Anis are, like those of the Mah~,  wooded and very steep ; the bed is equally rocky, and the 
river can only be crossed at well-ltnown spots, four of which are shown on the map. 

The Som river enters sheet 50 at the north-west corner, and, flowing in an easterly 
The fom. direction, traverses about half the sheet, when it bends 

sharp to the south and joins the Mahi a t  Benisar; unlike 
the Mahi and AnBs its banks are for the most part low, and may be crossed at most places 
without difficulty, except in the rains. 

The Jnknnm. The Jaknam enters sheet 50, and flows through a rocky 
and jungly country, but is crossed with difficulty, except at 

the usual crossing. 
The Haran, which enters sheet 54, is a small stream fordable anywhere without d i5-  

The HRTIIO. culty. With the exception of the Mahi and Som, the 
rivers mentioned are not perennial, but in the monsoon 

they become unfordable torrents. 
I n  Bnnswara and Dungnrpur the Bhils form the most numerous section of the popu- 

Inhnbitnnt.. . lation ; the same may be said of the small portion of Oodeypore 
and Sunth, eutering into this year's work in sheets 50 and 

54; the country mas ori:.innlly conquered from them. A11 Bhils go about amcd  with 
bows and arrows ; the head-men carry swords ; they are very wnrlike, and their most serious 
affrays arise from cattle-liftin . The men wear long hair, the women are small and ugly, those 
of rank being distinguished & the number of brass rings on theL legs, often extending fmm 
the ankle to the knee. 

As a rule they mere peaceably inclined, and with the exception of one case where 
a klassie mas severely wolmded, and another where a Bhil in Danamad, (Oodeypur) was just 
ntopped by Sub-Surveyor Sheik Oomer, at the very moment of drawing an arrow a t  one 
of his klassies, the surveyors mere not molested ; but then they were alivays accompanied 
by a vnkil and p a r d  from the durbms, nnd by one of the latter while out at work. The 
post was robbed on two occasions ; the dvminaut class are Rajputs ; the Chiefs of the first 
class are called tazimd~rs ; they are for the most pnrt conneoted by marriage mith the Rulers 
of Hansmarn and Dungapur, who themselves claim descent hom an elder branch of the 
family which now d c s  at Oodeypur. 

The following crops are grown in the winter and spring : wheat, barley, gram and sugar. 

Products, moil, BC. cane ; opium is grown to a small extent only in Bnnswara, 
but in considerable quantities in the nungarpur state. In the 

rainy season, lndinn oorn, til, arnd and several kiuds of rice are grown; k u h a  or kodo, 
a kind of Small grain of the rice species, is whet is ohiefly sown on the hills, m d  wherever 



the eoil is poor, and is what the Bhil chiefly lives on. As a rule, the soil in all the  
villages ie very good, being either blaok or a rich red loam : the lower hills are very bare of 
soil, but every small valley is dammed up, the natural drainage is stopped, and there 
is a silting up in all their villages of surfaoe scourings from the hills, and the 
crops met with are generally very good. 

Eztract from the Narrative Report of MAJOR J. R. WILMER, De))z~fy Stperintende)zt, Suroey 
of India, rn charge No. 5 Party, Nirzayur Topographical Survey ;--season 1883-84. 

THE country triangulated extended over a portion of the Kaimur range, north and south 
Country triangulated. 

of the Son river ; it presented a few difficulties, and some of 
the sides of the triangles were very small. There was 

a good deal of jungle to be oleared before rays could be obtained. 
The oountry surveyed in detail waa very much the same as that met with i n  the previous 
Country emeyed in detail. 

seasou, that is hilly, and with many ravlnes near the rivers, 
and more or less covered with jungle; sometimes very 

densely so. Thie makee the survey of it  very laborious and slow. I t  is also very unhealthy 
until the cold eeason has well set'in. The mornings are foggy until about 8 or 9 ; sometimes 
so much so aa to render surveying impossible until the mist has dispersed. Heavy dew also 
fells a t  night, making the tents es weteas if .they had been rained upon. The manners and 
cue tom^ of the inhabitants are fully deeonbed in Mr. ConnybearJs report of the Mirzapu  
district, as is also the nature of the soil, produce, &c. N o  large rivers were surveyed this 
mason, aud no large important ranges of hills. 

Extract from the Narrative Report of MAJOR J. R. MCCULLAGH, R.E., D~ptrty Superin- 
tendent, Survey of India, in charge No. 8 Party, Mysore Topographical Surcey ;- 
season 1883-84. 

THE plan of operations included triangulation in degree sheets rx and XIII, also for the 

Plan of operatiom. 
large scale survey of the Mysore city, a certain amount of 
theodolite traversing in degree sheet XIV, the detail survey 

of standard sheets Nos. 3, 51, 52, 53, 59, 60, 61, 64, and 65, and lastly the detail survey of 
the city of Myeore on the scale of 12"=1 mile. 

The country topographically surveyed this year exhibits the varied and diversified 
features usually met with throughout the province of Mysore. 

Remprka on the country h a l l y  surveyed. From the mountainous and thickly covered forest tracts found 
in the eastern parts of sheets Nos. 61 and 64, and western part of NO. 53, to the hilly but 
bare landscape es seen in sheeb 59 and 60, rolling down irregularly to the open but undulating 
plain8 dotted here and there by isolated mounds and hills, and now and again by scrub jungle 
in of no inconsiderable magnitude and density as met with in the eastern parts of Nos. 
51, 52, and 53. The Cauvery river throughout no small extent of its course, several of its 
tributaries, notably the Hemavati, Lakahmantirtha, Shamsha, and Arkavati ; the falls of the 
Cauvery at Shivasamudra, of wide known fame, and the great attraction for travellers ; 
&nother grand fall lower down the course of the river ; also the fine falls of the Shamsha and 
~ r k a v a t i  rivers, as yet h a r d y  known of, unless perhaps to a few adventurous spirits and 
sportsmen, all lie within the field of operations and have come under survey this season. 

The outturn of the meson, though 0ome 700 square miles less than the previous year, 
cannot, I trust, help being considered other than very good, 

aenerel remarke. and it  ie entirely due to the exertions of the party at  large. 
All r a n h ,  European and native, I think, deserve credit for having worked with a will to secure 
the romulte obtained, and what is of equal importance is, that the work has stood the test of 
a rigorow and searchin examination. 'l'he 16 sections of the one-inch s~lrvey havo, with one 
exception ( that  of Mr. farnee), been checked by test lines aggregating 569 milea, as well a8 by 
fixings in atlu. I n  addition to observations with the clinometer by each of the actnil 
surveyors, a very large number of additional determinations of height mere obtained wit]] the 
theodolite. These heights have materially helped to secure the accurate representation of tile 
configuration of the ground. The eleven sections of tho Mysore city survey underwent a search- 
ing investigation a t  my hands, and 1 have every confidence in  their correctness. In  thiR work 
the oontours which represent 20 feet vertical interval have been laid down with great care by 
means of miniature water-levels, and though perhaps hardly up to the stantlard of work 
executed with a spirit-level, they have every pretention to considerable accuracy. 'rhe same 
system of contouriug ie being adopted in connection with the survey of the Baugalore town 
nnd cantonment. 



Eztract from the Narrative Report  MAJOR K. BEAVAN, Deputy Superintendent, Survey of 
fildia, in charge ATo. 1 Party, Central India and Rajputana Topographical Surrey ;-aeason 
1883-84. 

THE west of the Luni  river has little to  recommend it. Near Barmer there 
are some large hills which stand up abruptly from the sur- 

Remarks on the country trianylated. rounding country, but the rest of the tract is very flat aud 
sandy ; water is scarce, and what little there is, is generally brackish, except that which the 
villagers store in  underground reservoirs or " tankas." This being rain-water, is sweet ; it 
is not, however, used for ordlnary purposes, but is kept as a reaerve in  cnse of drought in  the 
summer. There is a good deal of cultivation when the rainfall is sufficient, and vast numbers 
of cattle are to be seen grazing about the country, which is by no means a desert, although 
the soil is sandy, and if the rainfall was only more abundant, i t  would be green and fertile. 

Standard sheets Nos. 100 and i03  lie principally in the State of Sirohee, and inolude the 

Hemarks on the country plane.tohled. 
well-known sanitarium of Mount Abu. The Rajputana 
State Railway runs through these two sheets, in  consequence 

of whichlabour is very high, and it  is difficult to get coolies, even for a day's work for 
clearing jungle or cutting rays. The country is densely wooded, and, excepting the cultivated 
portions, is covered with thick thorny jungle and spear grass, which is most troublesome to 
get through ; the hills.also are very rugged and difficult to climb. There is a good deal of 
cultivation, however, in  the more open valleys, and especially west of Mount ribu. East 
cf the railway line is almost all jungle, the inhabitants of which are chiefly Bhils and 
Meenas. 

Eztract from the Narrative Report of H. HORBT, EsQ., Deuuty Superinterldent, Survey of India, 
i n  charge No. 7 Party, Burma Topographical Survey ;-season 1883-84. 

THE country triangulated lies between latitude : !  and longitude - and comprises 

Remarks ou the couutrs trinugulated. 
all the reserved f o r i t s  in the Tharr&addy district not 
previously triangulated. The nature of the couutry ie the 

same as that described heretofore ; the work extended along the western slopes of the P e p  
Yoma range, which is not very mnrked, north of latitude 18" 20,' averaging about 1,300 feet 
above sea-level; but to the south it  rises to 2,700 feet a t  Sanamongtong (elephant-trunk hill), 
latitude 18' 23' 5," longitude 95" 57' 39" and 2,650 feet tlt Kyauklada peak, three 
lniles further. From this peak the range has an average elevation of 2,000 feet until San- 
winguntong is reached, where it  rises to 2,260 feet. 

The area plane-tabled embraces parts of the Thonze and Konbilin reserves, which are 
now entirely surveyed, the Ktclin Bilin and Mokka reserves which are also completed, and 
part of the Minhla reserves. The eastern boundary of all the reserves, the Konbilin except- 
ed, is in the Pegu Yoma, which attains a cot~siderable altitude, and rises abruptly like a wall 
fiom the low hills to the east, showing a comparative height in  the Thonze reserve of more 
than 2,000 feet in about a mile from the base of the range. Further north there is a series 
of high ridges running parallel to the Yoma, and in some cases overlooking it  : t,here is a 
sudden fall then to the west, and the hills become low and intricate. The hill ranges vary 
from 1,300 to 2,600 feet in height above sea-level. 

There are several large streams, impassable during wet weather when they become 
impetuous torrents, serving admirably the purpose of floating down timber whioh is collected 
in the dry season in the dry beds of the chaungs and their feeders, which are generally 
called Myoungs. The following are the chief: the Thonze chauug, which traverses the 
Thonze reserve from north to south; the Yetho or Kadin Uilin chaung, flowing through the 
Khadin Bilin reserve ; the Mokka chaung, which passes through the Mokka reserve ; and 
the Minhla c h n u n ~  through the Minhla reserve, all which take their rise on the Yoma. 
The country is di5cult to travel over, as there are only two or three main pathways practicable 
to elephants, and it is covered with dense primeval forest. There area few '1'6s or Kareu habit- 
ations, the principnl of which are Thanga-za tB and Payow t6, both of which have been 
removed to other sites from the localities they occupied when the survey was made ; and 
Chaungwa tC and Yetho in the Kadin Uilin. I n  the vicinity of the latter there are per- 
manent paddy fields; l'anlete and Ombwate in the Mokka reserve, the site of the former 
having also altered sinoe the survey. 811 are temporary habitations, liable to be shifted 
every two or three years for sanitary purposes, the Karens being filthy in the extreme, and to 
be known by other names after t h ~  doath of the present headman or Sankes, from whom 
they derive their names. Notwithstanding the hardships to be encountered, life in  the 
forest is not unbearable. The monotony is trying a t  first, but one beoomes accustomed to 
t h ~ t ,  and after a time prefers workiug there to the bare, hot, aud dazzling plains, where 
there in nothing to relieve the eye. The Llhooia Klnssies, who come from the Hazaribagh 
dist,riot, are perfectly miserable out of the forest, and in consequence prefer this to the cadastral 
pr t ies ,  With proper precautions one enjoys fair health, still there is always a gnawing 
feelin:: of unensiness, ns the attncks of illliess are sutlden and frequently futnl. Any furttler 
description wol~ld be ouly a repetition of what was reported last y c : ~ .  

(a) There is n well beaten and cleared path from Way ~ici Eodugwe (a desc.rtetl 

k'ntlr~ngr nnd [masor. villnge site), Challugyua, Yetho, and P R , I ~ ~ ; I ~  
to Seyu:i, which ia situnteci ou the Iulullitr 



ohnung in latitude 18" 6' l2"and longitude 95' 56' 2", on the western edge 
of the reserve of that name. I t  is praotioable to  laden elephant4 though 
some parts require widening out every year. 

(C) Another from Letpadan and Minhla on the Rangoon and prome' Railway line 
vid Ehwe Makain along the Bilin chaung to Yetho through the Kyauktaga 
pass in latitude 17' 59' 5O"and longitude 96' 2' lo", about two miles west 
of the Yoma, crosses the ridge in  latitude 17' 59' 5" and longitude 96' 3' 
45" and lead8 to Shwe-we-te and Sagal%y-te. There is a Burman encamping 
grolind on the Yoma, where perennial springs exist, affording a plentiful 
supply of water. This path is practicable to lightly-lnden elephnnts after 
leaving Yetho, excepting a few chains over the Eyauktapa pass, whioh can, 
without trouble, be rendered easy by blnstinga few rocks. Kyauktaga signifies 
liternlly rocky door or opening. from Iit~nuk a rock, and taga a door or opeuing. 

(e) A third, practicable to elephants from Yetho along the Taung chaung and 
Kyauklongyi chaung cronseu the Yoma i n  latitude 17' 57' 7'' and longitude 
96' 4' 36", about four miles north of Sanwin~untong hill to Sagalay-te. 

(d )  A fourth, impracticable to elephants, from Yetho along the Yetho and Takaupi 
chaungs, crossing the Yoma in latitude 18' 2' 35" end longitude 
96" 2' 23", and lending to Shew-we-te and Luti-te. 

When the survey of the country to the east of the Yoma is taken up, i t  will be necessary 
to utilize b, c, and possibly t i  for the conveyance of provisions from the Rangoon and Prome 
Railway, a distance of 50 miles or more, as supplies are not procurable on the eastern 
slopes except from much longer distances, and it will then be necessary to  have a t  least 
15 elephants attached to the party, as local carriage is nowhere procurable. 

The ecarcity of water during the last six weeks of the field season was seriously felt, 

Scarc~ty of water. 
and time was lost in searching for springs or digging wells, 
frequently without surcess. Pools were often met with, but 

aenerallp poisoned by Burmans for the purpose of killing fish This is a punishable offence, 
but the delinquents take good care they are not detected, as they usually carry on such 
practices by moonliyht. 

Mr. Wilson introduced a system of working by sound inatead of flags, which facili- 
tated matters considerably, and the result was most satisfactory. The method adopted was 
to send a klassie about 15 or 20 chains in the proper direction, and on his taking up  
a position, he struck together, a t  short intervals, two dry and hollow bamboos, one considerably 
th~cker  than the other, which produced a sharp sound, and if there was no higher ground 
intervening, which of course bad 1 0  be guarded agaiust, the ray taken in the direction 
whence the sound proceeded was ~eldom'out by more than 15 or 20 links, which on the 
4-inch scale is not appreciable. After a little practice the ear becomes so perfect that even the 
ohainmen moved along without diverging, and very Little clearing was necessary. The system 
might with advantage be still further utilized by sending men to bends of streams and 
cutting in from two or more fixings on the ridges. The experiment will be tried, and 
if i t  does not give satisfaction for the insertion of features to be rigorously surveyed, it will 
doubtless prove useful for approximate work. 

Notes on the manners and cuetoms of the Ilirrcns hy MR. J. H. WILSON, Assistant Surveyov, 
1st yrode. 

TFIP. marriage ceremony of the Earens is an extremely simple and primitive form, 
althou h just ns binding as others more elaborate. The hill Karens never intermarry 
with Burmans : their simple modes of life would ill-harmonize with those of the Burman, 
who is viewed by the Karen as possessing the punctilious notions of the " Cityman." The 
invitatious to a mnrringe ceremony are always issued during a previous similar occasion when 
all are assembled, thus avoiding the expense and inconvenience attendant on sending 
messengers about. The bridegroom proceeds to the house of his fiancCe in the ordinary 
eastern fashion, hernlded with musio and a motley t h r o n ~  of revellers, who enter iuto the 
~ p i r i t  of the gaieties most heartily, frequently imbibing copious draughts of their home-brewed 
whisky as if to whet their lagging spirits, yet, although most of the guests are fairly urider 
the influence of liquor, added to the excitement and jostling of the crowd, anything like 
n brawl or mangle among them is unknown. The characteristic feature of this procession, 
when compared with those organized in India, where the bridegroom is lionized and 
impromptu ballads composed in his praise, is most singular, as it  consists of the bridegroom 
forming the most insignifionnt individual in the crowd, where one and all are armyed in 
gala attire and this seemingly miserable wretch is conspicuous in  his ordinary apparel and 
by ocrupying the last plaoe in the procession. 

When the house of the bride is reached, the guests ascend the bamboo ladder leading 
to the guest chamber ; on reaching the last rung of whioh, each man is helped to 8 cup of 
whieky before entering the hut, but the bridogroom, who as usual comes last, is utterly 
denuded of his clothing and favoured by a shower bath from one of the elderly dames, which he 
receives with the air of a martyr, together with the liberal allowance of whisky. B u t  now 
the scene changes, and the bridegroom on adorning himself with suitable garments seema 
already to enter upou a new episode in hie little history by aesuming the more Jignified 
position of host and benediot combined. 
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Meanwhile the company inside the building range themselves in two sets, men and 
women apart, to partake of the feast provided, after whioh liquor is again requisitioned in order 
to induce the bashful youths to  express their sentiments with reference to the maidens of their 
choice, whioh is conducted in the following manner. One of the young men addresses the lady 
of hie selection with three puzzles, which, if replied to with sufficient adroitness, is generally 
equivalent to a consent to  his implied proposal of maniage. But  if the challenge to solve 
the riddle is not accepted, the failure is considered tantamount to a rejection of the suitor. 
The puzzles invariably consist of an absurdity, and are considered as solved when met by 
equally ingenious ones. After the interchange of three such questions satisfactorily, the 
day and hour for the wedding of the parties is appointed, arld invitations verbally uttered, 
thereby forcibly illustratii~g the advantages of the system of short engage~uents over 
more civilized forms of protracted ones, resultiug frequently in breaoh of promise suits. 

Nctes or, the forest reserves by MR. C. P. TORRENS, Assisfant Surveyor, 1st grade. 

THE Minhle forest oovers an area of about 60 square miles, and is drained by  the Minhla 
&aung. A long narrow strip of ground running north and south along the length of the 
forest is given over to  the Karens, and contains the following " tes "-Gna-sa-te, Pono-te, 
Tekwa-te and Poshwezin-te. 

The GamBn forest comprises an area of about 80 square miles ; the southern portion 
is drained by the G a m b  chaung, and the northern by  the Taung chaung. This forest has 
a large patch of ground, which has been given over to the Karens, who inhabit the following 
tes-Pinding-te and Phomonsi-te. 

The Bawbin forest has a larger area than either of the above two, and covers about 
110 square miles. The Bawbin chaung, with its tributary the Eyaukpyu chaung, drains 
this tract. The Karens have two grants in  this forest, the northern and larger one contains 
two tes, Tha-dwe-to and K O  Pan-ai-te, the southern and smaller one has Tone-Snn-te. 

The Minbu forest is very small and contains only 20 square miles; i t  is d r ~ i n e d  by 
the Minbu chaung. The forest is uninhabited, and does not even contain a single Karen to. 

The Taungnyo forest covers a very large area, and is drained by the Taungnyo chaun: 
with its tributaries the Nyan-te, Sinzew, Pa-nyo-gale, Mme-gyi, and Pa-nyogyi chaungs. 
It is divided into a number of small reserves, of which the following came under survey this 
year :-Taungnyo, Nyanle, Pazinje and Kani. 

The hill of Taungnyo-Myo iu the Taungnyo forest has a history attached to it, but beyond 
the fact of its having been used in days bygone as a Burmese sanitarium, I could gather 
nothing further regarding it. 

Sabataung, a well-known hill in  the Tar~ngnyo forest, has also its history. Tradition 
says that it  wtls here the princess Sabu (after whom the hill is named) took up her abode and 
hid herself from the king of Ton-ta-long, who was in  love with her and perseouted her. I t  
is believed that her jewels and other valuables are yet hid in  some part of the hill. 

The Taungnyo chaung is a large and important stream; the manufact~rre of cut& is 
carried on to a very large extent on its banks. Cutch is chiefly made by men from Upper 
Burma, who come down in large numbers in  December, and take up their reside~lce along 
the streams. The making of cutch is very laborious, the tree has to be felled and brought up 
to the place of manufacture ; i t  is then cut up by hatchets into small chips of about 2" x 2" x 4". 
These chips are then boiled for about a day in earthen pots, when the cutch is extracted. 
The cutting up of the wooa is done by t h e  men, and the boiling by women. The cut& in 
an unclarified state is sent t o  Paungde, where i t  is subjected to a second process of cInrification 
before being exported. Although cutch meking is very tedious, i t  appears to be remunerative, 
as from what I could learn a hard working man earns RE.  25 a month and thus clears lie. 125 
during the senson. The work closes about May, when the rains set in, and the men return to 
Upper Burma. 

Notes by MR. R. A. G I ~ S O N ,  Assistant Surveyor, 1st gvade. 

THE Hie-don Kyan is a low range of hills, which forms part of the boundary between 
the &din Bilin forest refierve and the Etho Karin area. The range is named after 
a boat which is to be seen on it  ; the following information regarding which was gathered 
from a Karen resident of Yetho. 

Over fifty years ngo, long before the British took possession of the land, there 
lived a Uurmnn Chief. Desirous of getting into favour with the king, hethought of perform- 
ing a wonderful feat, and thus gain his ends. For  this purpose he had a boat constructed 
on this hill, out of an immense teak tree, and intended it  for a royal pleasure boat. After 
consulting the astrologers, a day wns fixed for launching the boat on a stream which flows 
some 300 feet below. Grand festivities were held on the ocoasion, but notwithstanding the 
number of buffaloes and men employed to drag the vessel, i t  could not be moved beyond 
a few feet. A11 who were engngod in the work of moving the boat died, as the nnts (spirits) 
did not wish the soheme carried out. A s  the Burmese are very superstitious, the bnat ww 
left on tho hill, and thero it stands to this day, whore it  can be seen, slightly damnged at  one 
end by jungle fire. Overcome with mortification a t  his faillue, the Burman Chief died. 



On the Pegu Yoma range, within the ground allotted to me for survey, there 
iR a beautiful spring, situated about 1,500 feet above sealevel, in latitude 17' 51' 15" 
and longitude 96' 6'26". I t  is called the Kunyoni Yesan after a betel-leaf plant 
which grows near i t  (Ktlnyone, signifping red stalk betel-leaf and Yesan, spring). This 
plant is held in great reverence by the Burmese and Karens of the neighbouring country, 
and is believed by them to have b ~ e n  planted centuries ago by a good nat (spirit), who is 
supposed to look after i t  still. They say the p l m t  will never wither, and i t  is a fact that the 
elephants, &inoceri and other wild animals whioh frequent the spring for water have never 
destroyed it ,  The Burmese will often travel miles to secure a few leaves of this plant for 
medicinal p q o s e s  ; i t  is also believed to possess a ~ h a r m  for lovers, and a Burman firmly 
believes that if his fiancke would eat asingle leaf obta~ned and given by him, lt would increase 
her affections for him. The plant is about two inches in diameter, and creeps up  to the height 
ot about 100 feet over the trees surrounding it, oovering the whole of them with i ts  leaves. 
Bamboo lndders are attached to these trees i n  order to obtain the leaves, which are procured 
from a height of 30 to 50 feet. 

B Z i v ~ /  fi.o,,t the Narrative Report of MR. 8. M. LAWSON, Suraueyor, 2nd grade, Oficiating in 
c/talge No. 10 Revenzle Party, Konkata Surcey ;-season 1883.84, 

~h~ work of this season lay in  the most inaccessible part of the Thina  district. The 
Western Ghats and the sea bounded the work on the east 

Limits of work. and west ; the parallels 20' and 19'45' forming the northern 
and southern limits. 

~h~ country surveyed, includes the Mokida sub-division of the ShBhipur Taluka, the 
,jawbir State, and a portion of DBhinu Talukn. 

N~~~ the centre of the eastern margin of the work is Bajgad, 3,575 feet, and about a mile 
to the north the lofty peak of Votur, 4,081 feet. From Votur 

Description of coantry. a spur running north and west f0n-11~ the Assa table land 
md the watershed of the Vag and VBl rivers. North and south of Votur peak the Ghats 
have an &1titude of from 2,000 to 2,300 feet; dipping abruptly towards the west to about 
1,500 feet, there is a belt of rolling grassy uplands, some six miles wide, seamed by steep 
rocky ravines. The country again rises to a n  altitude of 1,700 feet, forming the Suriamal 
and Kevanhla plateaux south of the P i n j d  river, and the JawhRr, Kasetwari, and Kokda 
plateaux on the north. Ten miles further west the country becomes broken up into various 
forest-clad hill-ranges, until some six miles from the sea there is a stretch of flat country, 
fringed with palm trees along the coast, and intersected by  tidal creeks and broad salt 
marshes overgrown with mangrove bushes. 

The principal hills not already enumerated are Bhopatgad (1,608 feet), south of J a w h ~ ~ ,  
l,he hill fort of Aeheri (1,689 feet), and the curious funnel.shaped hill MBhBlaxmi or S t .  
Valentine's Peak, 1,526: feet. 

~h~ of the country being limited by the Western Ghats, none of the rivers 
chain a large enough area to become of much importance ; 

Riven.  the largest are the Pinjal, the Vag and the VBI, all of whicll 
rise in the Votur hill. The nest in importance are the L)eherja and the Surya, both of which 
hare their source on the Jawhkr plateau. W i t h  the ordinary rainfall, all these rivers have 
a good flow of water up  to the end of February; and as their course is mostly between high 
hills with dense forest, the water power now wasted might be utilized in cutting up 
the timber, which a t  present is conveyed ooastwards with great disoulty, and a t  muoh 
expense. 

The country surveyed is a h o s t  deatitute of roads. The eastern portion entirely 
so. The in some parts are nearly impassable owing to the deep rocky banks 
of the streams to be crowed. There is considerable traffic on pack animals from J a n h i r  
eastwards by way of the Ghond Ghat to Nasik, and by the Dondmnri and Shir Ghat8 to 
Igstpuri. The westerly route, from Jawher to DQhinu, has a well-made road, desoending 

Uoads. 
from the high table-lands, by the Kasetwari and Deng 
passes. The latter portion of the road from Sava to Dhhenu 

is in course of construction. There are also a few cart tracks leading from the coast along 
the valleys of the larger rivers, used during the fair season for the conveyance of wood 
to the coast and the stations of the Bombay, Baroda and Central India Itailway. 

'rho Bombay Haroda and Central India Itailway runs through the western margin of 

Rni lwa~ .  sheet 81, the following railway stations falling within the 
limits of the work,--Boisur, Vnngaon and D*hinu Road. 

There are many hamle!s scattered over the count.ry, but no towns or rillages of 

T ~ ~ ~ .  importance, except along the coast. The largest, Tiiripur, 
on the south bank of the creek of thnt name, and chinchni, 

the north bank (known by the joint name of TPrBpur-Cbinchni), has a population of 7,000, 
and a small export and import trade. DbhBnu, the head-qnartera of the talul;a of that name, 
h w  a population of ;j.jOo. Six miles to the east, on the D&h&nu creek, is S a h a  bandar :land- 
ing place) where large quantities of timber are yearly shipped from the Jawhbr state. 
hfokada lies in the hilly couptry under the Ghats ; i t  is the h e a d - q ~ a r t ~ ~ . ~  of t,he suh-division 
of tha t  name* but 0tLerwlse of very little importance. Jawhir,  the capital of the j awhi r  



State, and the residence of the Raja, is on a table land whioh rims north and south between 
two deep gorges. A few years ago JawhAr-with the exception of the Raja's residence- 
consisted of only a few thatched huts. The Raja, however, has made it a place of Dome 
importance by giving free grants of timber fgr building to induce traders and others to 
settle there. There are now some well-built dwellings, and the Raja (who administers his own 
state) has built publio offices, a school-house and dispensary, and improved the water-supply. 
JawhAr is cool and henlthy, except just after the rains; the plateau is oovered with fine 
mangoe trees, and its elevation (1,519) and proximity to the sea makes i t  a most deeirable 
place for camping during the hot season. 

Eztract $-om the Narrative Report of MAJOR J. E. SANDEMAN, KC., Deputy Superintendent, 
Sz~r.oey of India, in charge No. 5 Party, Jfig-zapur Rezenue Suruey;-season 1883-84. 

THE establishment of amins was a very poor one and the proportion of b a t  class men 
was very small. The increased grant to enable 800 square 

Nature of establiebment. miles to be accomplished necessitated the employment of over 
200 amifis. Out of this number only 127, of whom 37 could not read or write Urdu, had been 
employed the previoue season. These 37 men were too ignorant to be entrusted with the 
records, and for them mulrarirs had to be engaged. 

Each camp had one European assistant in  the field during the entire seaeon, who 

European inspection. 
checked the survey, and a t  the same time 5 per cent, of the 
record entries. The camp officers were also out frequentlv, 

and 1 myself when not kept a t  my head-quarters for office work was out among the men 
listening to ccmpltrints and seeing to the progress of the work. 

I n  addition to the check of 5 per cent. by European assistants, 20 per cent. of the 

Nntive check. 
records were checked by the munsarims. All complaints, 
however trifling, were liatened to, and access to the papers 

were given to the ryots, so that opportunities for bribery might be taken away. Generally 
the corn laints were found to be groundless, but occasionally i t  was found that disputes 
had not peen entered, and in ~ u c h  cases punishment was w a r d e d  a t  once. 

The inspecting arrangements for next season have been modified and made stricter to 
still further reduce openings for bribery, and I trust the records will be in  consequence 
still better. 

W e  had great difficulty in  working out for adoption a procedure which would enable 
the survey and the settlement staff for attestation to be out of the tahsil within the 
year, and whioh would a t  the same time permit of the attestation being done oga records 
wltll orcm. 

W e  held many conferences during the field season, and it was only towards the end of 
January 1884, when the field season was half over, that we oame to a final conolusion as to  
what was best to be done. 

The new procedure necesqitated quite a novel arrangement during the recess, which hae 
so fnr answered well, although it  has its dmmbacks. I n  order to complete the statistics, a n  
establishmel~t uuder an Assistnnt Surveyor mas left a t  Uorakhpur, and thua the carriage of 
a number of settlement records to recess was saved. Mr. Shaw volunteered to remain ; and 
you were good enough to commend him for his zeal, which he well deserved. H e  had great 
difficulty iu procuring an office, and had in consequence to hold it  in  camp till just before 
the rains set in, when he sucoeeded in getting a house. I think a similar arrangement must 
be adopted for the future, as its advantages greatly outweigh its disadvantages, and the native 
establishmer~t much prefer it. 

No account has been previously given of our ofice procedure by whioh the reoords are 
completed for the settlement officer. The following is briefly extracted from a note by 
Mr. Little in charge of camp No. 2 : the several stages are- 

Account of the office procedure. 
The dispute list and completed Urdu khasm and the soil 

map having been returned by the Settlement Ue~artment- . 
( I )  The Urdu and Hindi khnsrns with thoir safititzoar (abstract) and nlilarz khasyas 

are first completed with areas. 
(2) The areas having been entered in the pnvclia jnmabnrzdis, the entries in  them 

are compared item by item with the kl~nsra to make sure that they are identical 
and that every item has its parchn. 

(3) Theparchas are then totalled and arranged alphabetically and by tenures i n  
thoks nnd p a l l t ~  into which the ~nahal  is divided. 

(4) The totals are abstracted into the to.C, and a grand total having been made, i t  
is cheoked by comparison with the sqfawnr and milun khasr-as. Column No. 6 
of the ~nilnri 1clrasr.a checks the cultivated area and column 14 of the sa#aatcar 
/chnsr.a checks the uncropped land, the details of the latter being compared 
with the columns of similar details in the milnn khasra. I f  a discrepanoy 
becomes apparent, t t ~ e  error is searched for till found. 

(5) The crop statement is now prepared by pioking out the areas under different crops 
from the kl~nsra, the oropped areas in the two harvests being checked by 
columns 9 and 11 of the srrfa'aanr. l i h ~ ~ ~ a .  



(6) The soil statement is next prepared by extracting the areas held under differont 
tenures and under various soils from the Urdu khasra, also the irrigated and 
unirrigated areas under various soils ; the former are cheoked from the tertj' 
totab of sir land, kc., and the latter from the totals of the same headings on 
the niikzn k h r a .  

(7) The area statement of castes is prepared by extracting from the tetaij the areas 
he1d.b~ the different castes, and checking the totals by the total in that 
paper. 

(8) The agricultural statistics are collected by the survey staff; the nurnher of wells 
is oheoked by the numbers in the khasra, and the area irrigsted by well8 is 
taken from the tnilan kfrasra. 

The European superintendence over this work is a guarantee that it is done honestly, 
and the procedure described above multiplies checks on the areas. 

Instead of adding any desoriptive account of the country surveyed, which is already 
fully desoribed in the North- Weste,.n Provinces Qlisetteer, 1 will here give a few statistical 
extracts from the statements attached to this report (not printed) which I deem will be of 
some interest. 

The Deoria Tahsii, comprising the one pargana of Salernpur Majhauli, and the records 
of which have been completed for assessment purposes, hns an area of 375,560.75 acres, or 
586.81 square miles, by the slimmation of the fields contained in it ; this includes an area of 
6,124.44 acres of the Gogra river; the boundary of the district being taken as mid-channel. 
'rhe pargana ia divided into 23 tappas, containing 1,455 villages, which are held under the 
following proprietary tenures :- 

1088 are " Pattidari Na-mukamil." 
25 ,, '' Pattidari Muk amil." 

some important stetistics of the Deorie 2 ,, " Bhaya chara." 
TahsiL 112 ,, " Zemindari mahid." 

228 ,, " Zermndari bilijmal." 

of the zamindari villnges many belong to the Rajah of Majhauli's estate, at present 
administered under the Court of Wards. Of the total area 289,117.11 acres are under crops, 
44,023 19 acres are culturable and 42,420.45 acres are barren. 

The irrigated area comprises 153,140.98 acres, of which 124.036.17 acres are irrigated 
from Proprietors themselves cultivate 92.649 71 acres. There are only 187 ex-proprietory 
tenants under Act XVII I  of 1873 cultivnting the small area of 567.91 acres ; 3,597 tenants 
hold 5,839 01 acres rent free. There are 103,312 occupancy tenants who cultivate 126,97676: 
acres, and 82,744 tenants-at-will holding 62 972.71 acres. Of the 9,482 masonry wells 
only 2,124 have been built during the last 10 years. 

There are no less than 2,989 inhabited sites in the tahsil, or 5 in each square mile ; there 
me 42,028 ploughs and 86,168 plough cattle. 

The area under kharif crops is 173,220.74 acres, of which rice occupies 51,817.83 and 
kodo 50,762.15 acres, and arhar with kodo 27,424.02. 

The area under rabi crops is 159,151 55 acres, of which barley ocoupies 70,543.66 acres 
and wheat and barley 33,659.76 ; the area which bears a double crop during the year is 
43,255 18 acres. The food crops in the kharif cover 150,310.42 acres and in the rabi 
147,222 33 acres, the whole area covered by food crops being 297,532.75 acres. 

Out of a total of 124,645 cultivators, 27,573 are Brahmins, cultivating 75,503.16 acres, 
and 12,452 Rajputs with 44,792.65 acres; of the other castes, the Ahirs number 16,574 wit\, 
35.965.71 acres, and the Koeris 13,502 with 30,856.44 acres of cultivation. There are only 
3,483 Mahomedans, and they cultivate 66.32266 acres. 

Of the soils doras, elsewhere generally known as doort~nt, is the prevailing natural soil, 
and out of the total cultivated area of 289,117.11 acres it covers 170,260.53 acres ; the goi,,d 
or home lands occupy 56,799 16 acres (or about 20 per cent. of the whole), of which 19,361.47 
acres are cultivnted by proprietors nnd 37,437.60 by tenants. 

I have purposely extracted the above statistics not only as being interesting, more 
especially to revenue officials and as famine statistics, but because they so clearly illustrate 
what the work of the party hns been. I t  is not too much to cay that in all probnbllity these 
statidice, owing to their having been extracted in the professio~lal survey ofice, will be 
found reliable in a degree that such statistics cannot usually be. 

Major Bmon'e Manual proved an invaluable guide to us, but owing to modificRtions in 
procedure a good mnny alterations in tge book are necessary, 

Major Barren's Manu' fOraettlement snd, as sanctioned by you, it will be fiunlly corrected during 
and aurvey. 

the next recess. 
The following recorda for every village have been made over to the Settlement Depart- 

Lint of records fur Settlement Office. ment of the Deoria tahsil, which contains 1,455 villages :- 

1 9oil trace in Urdu. 
1 Ditto in Nagri. 
1 Urdu khaara with safawar and milan khaera. 
1 Nagri ditto ditto. 
1 Dispute list. 



Jamabandi slips. 

1 TerG. 
1 Crop statement. 
3 Soil statements. 
1 Caste statement. 
1 Holding statement. 
1 Statement of agricultural statistics. 

28 Tappawar statistical statements in  English in  2 sheets. 
1 Abstract of the above by tappas. 

I may here mention that knowing what importance is attached by the Government of 

Trnining of patwaris. 
India to the training of patwaris, a t  the beginning of the 
season I offered to utilize these men for uurvey purpose8 

and to train them. But  the settlement officer was of opinion that they could not do more 
than they were doing, and that once the professional records were i n  their hands there 
would remain little for them to do, and that little they were already qualified to per f~rm.  

I mould wish you to understand, however, that I am prepared to train patzoaris, or to 
survey the country with their assistance as surveyors if required to do so. Whether such 
a survey could be a success the trial could soon prove. 

To Mr. LsTouche we are indebted for helping us to overcome all difficulties, and 

Aid given by Settlement Department. 
now that he has shown us the way, I hope we will be 
able to walk alone better and to do justice to the 

important work entrusted to ue. 
To the Collector, Mr. J. Kennedy, also our aclrnowledgments are due for all the help he 

has given us, more especially during M i .  LaTouche's abseuce in  England on six monthe' 
leave. 

Extractfioin the Narrative Report of MR. E. C. BARRETT, Deputy Superinten&nl, Survey of 
I)~dicc, in charye No. 6 Party, Kamrup Reecnue Survey ;-season 1883-84. 

ON the completion of a village the kl~asra and dug chittas were forwarded to the survey 
camp, where the two records were compared by competent 

Enaminat~on of field registora. survey and settlement ofticers, and a llst of discrepancies 
forwarded to the inspector and mu~rsarim, by whom all differences were adjusted in  the field. 
The khasva and dug chitta having been signed in turn by the inspector and ~nunsarim, 
were formnrded, the former to the survey office, and the latter to the settlement offioe. The 
field areas were now calculated and entered in the khasra, and a trace of the field plan was 
~reoared.  Both trace and IzAasra were forwarded to the settlement offioe for examination 
'and' attestation. 

A comparison of the areas and classification of all holdings by the professional survey, 
with those given in the old settlement records, was made 

Revision survey. in the settlement office. All differences were noted as 
points for enquiry in  the field " which were made over to a revision party for examination 

and report. A revision party consisted of a settlemeut nlu~lsnrim and a survey inspeotor or 
sub-surveyor. The duty of the rn~insnrint was to nscertain the true limits of the holdings 

for examiuation, aud to endeavour to account for differences. H e  had to attend to 
objections, nnd otherwise to assure himself that the khawa was a complete and aoourate 
record of existing rights. The sub-surveyor attended the ntunuurim in all his investigations, 
and, when necessary, corrected liis trace, making a report on eaoh case to the Survey office. 
After verification of the changes made by the mrrilsnri~n and inspector, a statement showing 
the required alterations in the original survey reoord was drawn up by the Settlemeut, and 
fcrwnrded to the Survey office, wllrre the necessary correotions were made, and the reoorda 
collsidered as finally paesod. I n  Major Bnrron's " Hand-b03k of Instructions" attestntion of 
the records is doue previoun to the entry of aress in  the khasrns. I n  Eemrup i t  was found 
advnntazc.ous to enter the field arens before attestation. Owners were able to oompare the 
new with the old areas of their holdiugs, and if so minded to rnise objections which were 
nt once enquired into and disposed of. 'I he new system worked expeditiously, and gave satis- 
fact~on to all concerned. 

The cadastral plans and khnsrns may be aocepted as absolutely trustworthy records of 
possession and rights during the year of survey. The 

Sorvoy C~LWCS. intention of Government is that these reoords should be 
brollght up to date year by year by mzozdnfs, who will be provided annually with photo-zinc0 
copies of each villr~go in their respective circles, on to which :dl changes and additions that 
may hove ocourred during the preceding twelve months will be entered. I t  is obviously 
neceRsary thnt before n naftria'ul can perform this duty he must have some knowledge of field 
e~~rveying. I t  wns with n view to training a body of men capable of doing the work that 
survey classes were established at  Barpeta and a t  Gauhati. On the arrival of the stlrvey 
party in Knmrup, the Marpeta survey class was brought to Hangia and placed under 
the charge of the Deputy Superintendent of Survey. This class passed 29 pupils, netives of 
Assnm, in surveying during the season. The result is undoubtedly small, but a at& 
hns been made, and better results may be expected during the ensuing semon. The Director 



of Agriculture bad offered rewards of Re. 25 to each amirt who wouid pass his mundal 
in surveying, with a view to securing the effioiency of the existing establishment of mundals. 
A t  the close of the field season it was found that 12 men were suficiently advanced to be able 
to pnss the required examination. 

The boundaries of all Lakhirai and Nisf-khirai estates and of waste-land  rants are --. 

shiwn in the plais. The survey of these hoidings was 
Lnkhirnj rind niaf-khiraj 'states and started by the professional survey under Mr. Patterson in wsste.lnnd grants. 

November 1875, but the work was subsequently made over 
to Baboo Futtack Chundre Barma, Extra  Assistant Commissioner, by whom the survey mas 
brought to a close in Ju ly  1883. The result of the examination of Lakhirai and Nisf- 
khiraj survey areas with those of the cadastral survey shows a very near approximation 
to accuracy in the total areas of holdings ; considerable differences in  classZcation, however, 
nppear a t  times. These may possibly be aocounted for by changes that have occurred since 
the earlier survey was effected. The Settlement office has been furnished with detailed 
nreas of all lakhiraj and nisf-khiraj holdings, apart from those given in the village 
khasras. 

The area cadastrally surveyed contains 46 lakbiraj estates, 
area ... ... ... ... ... 6.975.67 acres. 

517 Nisf-khiraj estates, area .,. ... ... 41,125.12 ,, 
... 2 Waste-land grants, area ... ... 455.00 ,, 

Total of lands held rent-free or a t  privileged rates ... 48,55.5'79 ,. or 
75.87 6q. miles. 

Extmct from an account of Dardistan, sztrceyed during 1882-83 in connection with the 
Trigonometrical Branch Survey of India. 

THE country is mountainous, and the ground rugged and stony. The mountains 
me arranged in ridges, and rise, in  some caees, to l t ,000 feet ;  the stone of which they are 
formed is in no way serviceable. Open maidins exist in a very few instances, and the tops 
of the mountains consist mostly of precipitous peaks. Vegetation is met with only where 
there is mnning water ; otherwise the country ie dry and barren. The higher ranges are 
well covered with grass and forest, and afford pasturage for goats and sheep. The forest 
trees consist mostly of chir, kachil, clralghoan, pencil-cedar, and birch. C/rir and kachil 
are used to cover the roofs of buildings. Weeping willow and bani trees grow both in 
the forest and in the cultivated fields. ' the latter is of a roundish shape ; its leaves 
me of a dark colour, round, and about an inch in diameter. They are to be had fresh and 
green from the tree a t  all times of the year, and afford food for goats. A fine thorn, about 
4 of an inch i n  length, grows d o n g  the leaf. Grass does not grow below the height of 
lo,000 feet, but the pencil-cedar ie met with more or less at this height. From the height 
of 12,000 to 13,000 feet, the mountains are covered with small shrubs instead 
of trees. The principal of these are known as mithriri, bednbidr, and sosat-. The mithdri bush 
does not r i ~ e  high above the ground, but spreads out latsrally ; its leaves resemble those of 
the kachll, and its wood that of the pencil-cedar. The wood burns well even when not dry, 
rind the weight of an average sized bush is about 20 arers. The Beirnbra'r rises about two or 
three feet above ground. I ts  leaf is like that of the weeping willow, and its stem is of about one 
finger's thickness. The leaf of the soaar is about 4 an inch long, and is hard like that of the 

(Lafc,sonin hevmia) ; i t  gives out an agreeable smell, and does not rise much above the 
but spreads about ; its leaves, if put among woollen clothes, will preserve them agail18t 

insects. There is no timber trade carried on in the country. 
The snow disappears entirely in summer. No cultivation is carried on on the moun- 

tain tops, but in the vicinity of each village sufficient t~ support the inhabitants is raised. 
'lhe grain produce ~0uSiSt8 of wheat, barley (of two kinds, one the common sort, and another 

husk, like wheat), ba'kla (a bean), chhra, trtrzinlbn, Itef?g?fi, and maki (Indian-corn). 
The land is prepared for wheat in the beginning of September, and the seed is sown a t  the 
end of the month. The crop is readv in the month of May following, when i t  is reaped. 

other sorts of grain are sown in April, and their harvest time is in the following 
September. 

The cattle stock consists of cows, bullocks, goats, and sheep ; there are no horses in 
the country, but asses and buffaloea are met with in some places. Ordinarily one family 
possesses four or five cows, a pair of bullocks, and fifty or sixty goats and sheep. A man 
wh3 has only one bullock, borrows a second from some other person, and returns the obligation 
by serving that person for double the time he keeps the bullock. Bullocks nre used only for 

the land. They and cowa are generally of a dark colour and small size. 
It is not customary to milk the cowa. The milk of the goat, which is in genernl 

use, is thicker, and tastes betterthan that of the corn. and comparatively a grenter quantity 
of butter ie produced from it. Butter is made from milk which has beeu kept for 24 hours 
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in a goat or sheep skin, by shaking it  for about 3 hours and putting in some water a t  inter- 
vals. The milk thus agitated is afterwards put into a wooden vessel and the butter is 
separated, the milk being used either alone or taken with bread. The butter is collecte(1 
into a lump of about 25 seers, wrapped round tightly with the bark of the birch tree, and 
then deposited in  the earth, to be taken out on occasions of feasts. It becomes black shortly 
after being buried, and smells very offensivelv, but the people of the country eat it  with much 
relish. The older the butter the more it  is liked, and the man who possesses i t  is considered 
a great personage. 

The price of a bullook, or of a cow with a calf, or big with calf is one tola of gold ; 
other cows can be had for half that price. 'Ihe goats are of every colour, and of small size ; 
their coat is short. The price of a common she-goat is one so~rc rupee, and that of a he-goat 
three sone rupees. The sheep too are small in size, and bave small tails ; they are not so 
numerous as the goats : their wool is made into cloth. The price of an ewe is a mhha  
of gold, and that of a ram two mbhas. 

The people of the countrp are Mahomedans of the S~cnni sect. Seven generations 
previously they were all Buddhists. They were persuaded to embrace Islo'm by the N9clla.s 
of Kigllhn and Kashmir. They divide themselves into four castes : S h b ,  the most respected 
of all ; Yashktcn, the second ; Ktrmin, the third ; and Dorn, the fourth in order. 

The men as well as the women are of a moderate height. healthy, and of fair, florid 
complexion; have short fat necks, broad chests, and muscular legs. The men fight well from 
behind rocks, but will not stand for a moment in the open. They are strong enough, but 
c:,nnot stand hard labour or auythinp which they are not used to. They are not wont to 
travel, and are especially very backward in carrying loads. One man can with much 
dificulty carry 20 seers for one march. 

They never willingly travel under a hot sun; when they go out, they do not take 
any cooking utensils or anything that might be useful or make them comfortable ; even salt 
is neglected, and they are content with some clothing and flour as their sole provision against 
necessity during the journey. They make use of large stones in place of vessels, and bake 
their heavy loaves (sometimes a seer in weight) in hot ashes. 

As to arms, each man as a rule possesses a sword and a matchlock. Some have 
daggers, hut not as a rule ; bows and arrows are also used in some of the valleys. I n  
general their arms are old, but whoever purchases new ones chooses those made in the Punjab 
or Kashmir. Repairs to them are done by the blacksmiths of DBrel, Tin&, and Koli, who 
visit the country round about once a year for that purpose. 

The implements of husbandry are made by the people themselves as far as the wood. 
work is concerned, but the ironwork is made by a blacksmith. They oan all make cups, 
dishes, and the like from the wood of the walnut tree, and spoons from that of the birch, by 
turning them on the lathe ; but on the whole they are not beautiful. Copper vessels are also 
in use, but they are never tinned again after the day of their purchase. I n  fact, the people 
do not observe any sort of nicety in preparing their meals; they possess no taste for the table, 
and merely care to fill their stomachs in  obedience to the call of nature. 

They make their dress from woollen and cotton cloth : the former is spun a t  
home and the latter purchased. The women in general, and some of the men, make olotl~es 
for themselves. A man's cap consists of a bag, about 10 or 12 yards long, with the mouth 
rolled up : the folds serve as a place of deposit for tobacco, needle and thread, and money. 
On the body is worn a loose sack reaching down to a little below the knees, and under the 
sack a pair of trousers, loose a t  the ankles. Besides this a choyn (over-coat), hangiup down 
to the ankles, with sleeves moderately loose and about a yard lona, is worn when needed. 
I t  is invariably made frem p a t h .  The caps of the women are made of black pattu. They 
are of a roundish shape, very loose, decorated with shell buttons and red gems, and in fact 
of quite a diflerent fashion from those of the men. The sack reaohes down to a little 
below the knees with loose sleeves about 2 yards long. I n  lieu of a pair of trousers, 
the women wear ghutanlm (half trousers) from knees to ankles, and tight ~t the latter. 
Now and then a sheet of cotton cloth or of sheep or goat skin is worn over all. On a journey 
the men wear sheep or goat's skin fastened round their legs from knee to ankle, and also cn 
tbeir feet. Women always go barefooted. They have no ornaments of gold and hardly 
any of silver. I n  the bi~rngoslr (cavity at  the lower part of the ear) they wear brass or 
silver rings with tbree or four artificial pearls or coral. Their neoklaces consist of artificial 
coral, or beads of agate, aud such like tones. Their finger rings and bracelets are chiefly 
made of brass or bell-metal ; the forme are sometimes made of silver also. 

The women wear their hair eiher all plaited in  a single tail a t  the baok, 
or let i t  hang over their shoulders in two plaited masses. They never decorate themselves ; 
no the contrary they always wear dirty and patched up clorhes. Bathing is very seldom 
resorted to ;  even washing of the fnce is looked upon as an unpleasant task. The men, 
however, are not quite so dirty : they wash their clothes now and then. They generally 
shave their heads and wear long beards with moustaches cut to a moderate size. 

The walls and towers of their forts are built of rough stone and mud, as are 
also the dwellings within. The walls of the houses, or rather enolosures, are not higher 
than 7 or ti feet. The roofs are covered with cli6 or some other wood of that kind. TbR 
houses bave either a very small courtyard or none at nll ; are very small and built close 
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to each other for protection against cold ; they are sometimes two-storied. Two or three 
families. aloselv related, live in  the same enclosure. The forts will stand musketry fire, 
but not that of guns. 

. 

Disputes of all sorts are generally settled by  the headmen of the different plaoes, 
who receive no allowance for their labour, nor are exempted, even in part, from payinn 
their share of presents made annually to the Mih i ra ja  of Kashmir, but are held in higher 
reepeot than others. A n  appeal from their deoision is made to the headmen of Chilas, but 
cases of importance are sent to  Gtilgit for final deoision. The common mode of punish- 
ment in  this country for quarrels of an ordinary nature is, to make both the parties give 
a feast to the whole villaee. that is. each ~rov ides  food for half the inhabitants, women and " ,  
children included. 

English and Kashmir coins am very little used. I n  transactions among 
themselves the people use their own sone rupee (equal to one mdsha of gold and valued at  
14  rupees of the English coin). They much prefer gold to  coined money, and never give it 
to a foreigner except in  exchange for articles (cloth, vessels, tools, &o.) of English or Punjab 
manufacture, or salt ; when they calculate the value of their one tola* of gold at  Rs. 12 
of Indian money. Copper coin and shells (kori) are nowhere used in the country. There 
are very few tradesmen indeed, all live by cultivation. The people of Koli, in  Kohistan, 
come here for the purpose of trade, and have even settled i n  some places. 

Oil is not used a t  all, either in the kitohen or for lighting purpose. A burning piece of 
firewood serves for a lamp. I t s  smoke, however, blackens not only their clothing, but also 
their faces. When asked if the black spots on the faces of the women and children could not 
be washed off, the people said that they could be, but  i t  was against the custom and practice 
of the country. 

Wheat and maki are sold a t  20 topas for a sone rupee ; barley, china, turumba, and 
other coarser grains a t  23 topas; and ghi a t  one doru. A topa is a wooden measure which 
contains 1) seers of grain. A doru contains about 2 seers of ghi. Besides topa, a sin and 
a kzil are used in measuring the grain. A kzit is equal to 6 topas, and a silr to  20. 

Peshawar salt is used throughout the country, and is brought from the Swat side. 
Gur and sugar are unknown, and grape juice supplies their place. The use of wine or any 
intoxicating substance is considered a sin, alike with theft and gambling. Adultery is very 
rare, and people found guilty of this crime are invariably punished with death. 

Manioge ceremonies are performed in the beginning of winter. Boys of 1 5  or 
16 years of age marry girls of 12 or 1 3  ; as a rule, each man has one wife, but a second 
wife is not very uncommon. The people of the sibin, highest castc, contraot marriages. in 
general among their own caste, but the practice of marrying boys of the shhz oeste with glrk 
of the yashkun, the next lower caste, is not entirely prohibited : their offspring, however, 1s 
not held in  the same consideration as that of pure shins. The gashkuus marry among them- 
selves. I n  the two lower classes, kanrin and dotn? marriages are contracted between the two 
castes, as well as in  the same caste. The people in  general do not care about saying dailyprayers, 
but they observe the Ramascm, and the women do not practice pardah as they do in other 
Mahornedan countries. 

I n  the beginning of winter a sort of fever brealts out in  the country, which often 
causes great mortality. The treatment resorted to is bleeding in the arm. When the 
head aches severely a little blood is taken from the forehead between the two eyebrows. 
I n  addition, some medicines are made use of, but their names and description could not be 
obtained. 

Narrative Report, dated 18th November 1884, by W. H. COLE, EsQ., ~ I . A . ,  OJicinting Deputy 
Superintendent, 3rd grade, on the operatioll.~ of the detnclln~ent in KnsAn~ir and on 
S I L V C C ~ S  in  the Kishanganga talky for the six ?no,lth.s crrclirrg 30th Septenzler 1884. 

THIS small detachment, which was last year employed chiefly in making a survey of Chil6s 
from the surrounding mountnine, was this year directed to continue the revision of the 8UVey 
of the Kishanganga valley in Kashmir. 

The original survey of this valley was made in 1860 under somewhat unfavour~ble 
circumstances, and a revision had for some time been thought necessary. A tract about 600 
square miles in area in this valley was revised by Ahmad Ali in 1882, and a small portion 
in 1883. H e  hae now completed the revision of the whole basin nearly down to latitude 
34' 30', with the exception of the small Jagrin Darn. This he was obliged to leave owing 
to the setting in of snow. 

Ahmad Ali left Dehm Illin on the 2nd May for Grinagar, where eome days were spent 
in laying in supplies and making necessary arrangements: he then proceeded to Gures, 
where he arrived on tho 29th. The snow still lay thick on the hills, and he was unable to 
commence work until the 10th June. Between the 10th of June and the 15th August he 
surveyed from Gwes up the Burzil valley to the Burzil puss on the north, to the Gugni pass on 
the west, and the Parashtkhar and Buroh passes ou tho east, as well aa,a portion of the Tile1 
prugana. B y  the end of September he had finished the valley in which the IiisllanRangn 
takes its rise, and had surveyed to the west of Gurcs as far as the Machhil Darn. From here 

A tolo is equal t ~ ,  B m4rhns. nnd ono m r r ~ h u  to 9 raltls. 



he continued his work westwards. Towards the end of October snow began to fall, and by the 
12th November he was obliged to close work, having, however, very nearly completed the whole 
of the work assigned him and topographically surveyed 2,100 square miles on the 4 inch 
scale. 

Besides the revision of the topography, he has taken many angular observations for fixing 
additional points to those previously determined trigonometrically, and he has also observed 
a number of heights. 

The stations visited varied from 13,000 to 16,500 feet above sea level, at most of whioh 
the obsemations necessitated a stay of two to three days, the observing being much delayed 
by cloudy weather. To the end of August the mountains all round remained covered with 
snow, and, as nothing but a white expanse was visible on all sides, it affeoted his eyes and 
brought on ophthalmia. This continued to trouble the Sub-Surveyor for a long time, and he 
has not yet q ~ i t e  got over the effects. Most of the stations being far from the habitations of 
men, supplies had to be carried with the party, and fuel had to  be brought up from the 
valleys. I n  one case, misled by the old map, which showed a path where none was found to 
exist, much time was lost in trying to cross over the range between Nagai and Tilel, and 
finally the circuitous route by Shingo valley had to be adopted ; provisions ran short, and 
for three days the party had to eke out their small stock of flour with wild vegetables. 
After August the snow melted, but the air became colder, and then also water, whioh the 
snow had before supplied, had to be brought up &om the valley. 

The Sub-surveyor having only just returned from the field, there has been no time to 
make any close examination of his work. His topography appears to differ in several minor 
features from that hitherto shown on our maps, but there are no serious discrepancies. H e  
shows a large increase of villages, which is an important addition to the old work. 

H e  appea.rs to have worked hard and well, notwithstanding having to submit to several 
hardships, and he deserves a good deal of credit for his work. 

The country surveyed is, roughly speaking, comprised withic the of 3440 
and 35" and the meridians of 74" and 75p. It is bounded on the north and south by the 
water-shed of the Kishanganga river and towards the eastern extrernit'y, where the river hae 
its source, is very elevated, the ranges on either side being covered with perpetual snow. I n  
the south-eastern corner of this region are several glaciers, none of which, however, are more 
than about a mile in length by half a mile in breadth. The valley of the Eshanganga, within 
the limits so defined, consists of the parganas of Tilel, h r e s ,  and Sh4rdi ; of these, the first 
two form a part of the Iskardo district, the last that of Muza5nrPbbd. The transverse valleys 
are in general open, the hill sides, with the exception of the high ranges, whioh are covered 
with snow, are clothed with grass and forest trees, and are used as pasture grounds. Only 
one crop, consisting, in the case of Tilel and Gures, of either barley, peas, " t14rumba," " china," 
or " kangni," and in that of Shhrdi of pees, Indian corn, or some paddy is raised in the year. 
The yield in the first two parganas is insufficient for the wants of the people and food-grain 
has to be imported. Sheep, goats, cows and horses, and in Shhrdi buffaloes also, are reared. 
Honey is largely produced in Sh4rdi ; the bees are here domestioated, and a portion of their 
produce sent as tribute to the State. Only a few fruit trees are met with, and those below 
Sh4rdi. 

I n  Tilel and Gures the inhabitants live in villages, while in ShLdi detached houses in 
fields here and there are common. I n  the former parganas a single family lives in a house 
and the custom of polyandry prevails : in the latter, two or three families live together in one 
house. The number of villages with the total number of houses in each pargana and the 
revenue paid to the State is as follows :- 

'iillnges. Housea. Revenue in chilka 
S ~ ~ p e e s . .  

Tile1 ... ... ... 26 176 1,800 
Gures ... ... ... 26 226 2,260 
ShLrdi ... ... ... 93 360 8,W 

The inhabitants are well-built and middle-sized ; they are Muhammadans of the Sunni 
sect. The language spoken in Tilel and Gures is Shins; that in ShBrdi is the same as that 
spoken in the hilly tracts of t.he Punjab. I n  the first two parganas a cap, a long loose coat 
and pncrimns (pantaloons) form the dress of the males 8s well as females, the only difference 
being in the cut of the pnijamns, which are loose for the males and tight fittin for the 
females. I n  Shirdi, a turban instead of a cap, and a shorter coat are worn. &e people 
are not traders. They manufacture t,heir own cloth, from the wool of their herds, their 
agricultural implements, and utensils for domestic use. Salt only is imported from Kashmir, 
and that of an inferior kind for oattle is brought from Iskardo. The people are unarmed. 

On the south several passes; of these, that of Satasar from the pargana of Tilel, 
those of ItCjdai6ngnn and Gusai for Gures fort, of Naunirr and Soidlir from Maohil, and 
of Son6pind and Pathre from 6h6rdi leading into the KQmrhj Ilbka of IIashmir, are well 
known and much used. They are all practicable for beasts of burden, the road over the 
Hbjde,i6ngan in  articular being kept in good repair. On the enst the papses of EBubal 
or K61lkhon, Buroh, Parflsht Khar, and another one near the Burzil pass lead to Isgardo ; 
of tllese only Parnsht Khar, on account of a dense forest on its me~tern side, is impracticable 
for beasts. On the north the passes of Burzil, Eamri, Shochhnr, Kmukdori, Duariau 
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and 1,uiilt lead to Astor, Chilis and Rhghfin ; the first form of them are practionble for 
laden animals, while the others are not diffioult ; but as no traffic is carried across them, they 
me not cared for. The path along the Kishanganga river, with the exception of the 
portion between Gures and Shirdi, is good. In  Tile1 and Gures, wooden bridges, where 
necessary, are constructed over the main and tributary streams, but in  Shirdi  rope bridges 
are common. 

The Kijdaiingan pass, by which the Kishanganpa velley wae entered, was reaohed about 
the middle of May, The pass was then found covered with some 80 to 40 feet of snow, 
the upper layer (of 2 to 3 feet) of whioh was soft and made the passage diffioult. It took 
two days to get over an ordinary day's march, and even then some of the baggage had to be 
left behiud. 

Eztract from the Nnrra/iuc Report of LIEUT.-COL. H. 0. B. TANNER, SC.,  Deputy 
Siperilltendent, Srtrvey Irtdia, irt charge DarjPeling a1.d Nepal Bourrdary Surceyfi ;- 
season 1883-84. 

MR. ROBERT started for North Sikkim last October, accompanied by Rinzin Nimgyl, 

Sikkim Survey. 
a Sikkim guide and surveyor, and returned to Darjeellng 
in the Deoember foll?wing, after having completed i n  a most 

satisfactory manner the remaining unfinished portions of lndependeut Sikkim. H e  also 
revised and amplified Captain Harman's work, which was surveyed on  a smaller scale than 
the rest of the country. The survey of this interesting section of the Himalayas has 
been going on i c  a desultory way for the past 20 years, and I have much satisfaction in 
reporting that it has now been completed, and that the maps, most skilfully and artistically 
drawn by &. Peyton, are nearly ready for publication. These maps, three in number, embrace 
a tract on which several surveyors and cthers from time to time have been engaged. First 
and foremost came Dr. (now Sir Joseph) Hooker, who about the year 1842 made a reconnais- 
sanoe survey of Sikliim and a portion of Eastern Nepal. His  sketch extends from the Donkia 
and Cholo passes on the north-east to Khambachen and the Wallauchoon passes on the north- 
west. Hooker's sketch remained untoucheduntil Lieutenant (now Major) Carter, R E., added 
to it  by hie reconnaissance survey of the country between I)arjeeling and Turnlong, which 
was executed during the march of Colonel Gawler s force in 1861. The survey of Indepen- 
dent Sikkim was again resumed by Captain Harman, R.E., in 1878, and, as now reported, was 
completed by Mr. Robert, Assistant Surveyor, in the winter of 1883. 

A t  the Donkia (Donkhyn) pass E. Robert was met by a large party of Tibetan 
officials and soldiers from Khamba Jong, wno treated him with more respect and civility than 
hitherto it  has been their custom to .accord to European travellers who have happened to 
visit the goutier. 

It is unfortunate that, although both Sir Joseph Hooker and Captain Harman hnd 
visited the Donkia pass previous to Mr. Robert's espedition, yet neither of them were 
80 fortunate as  to fix any of the great snow peaks in  Tibet. Mr. Robert was equally unsuc. 
cessful, for, though with his theodolite he intersected a number of lofty mountains, he saw 
none of them again from any other point of view. (:aptain Harmau de~cribed to me the 
mow panorama he saw in Tibet as "immense," and Hooker's little sketch quit,e confirms 
this. Countless ranges rise one behind another until they are lost in an unknown and remote 
distance. Some five or six fortunate Europeans from time to time have made their way to 
the now well-known Donkia pass, but escept Hooker, none of them, so far as I am aware, 
have brought back even an outline sketch of the grand panorama of the Tibetan snowy 
ranges visible from that place. 

Mr. Robert visited the Giagong-Donkia boundary on the Lnchung river, whioh is the 
most northerly position he reached. I t  is here that the boundary claimed by Tibet crossee 
the Lachung from east to west, and beyond this no European is allowed to travel. Hooker 
escaped over the so-called boundary by a ruse, and got round the Cho-la-mu lakes to 
the Donkia pass by riding faster than the Tibetan guard could follow him on foot. 
M i .  Robert saw the lake, the limits of which he fixed by rays. Both Hooker and 
the Lama have also laid down these lakea ; but all these authorities differ ns to the size 
of the sheet of water, and this is becauee the banks shelve so imperceptibly that a very slight 
addition to the quantity of water makes a very considerable differe~~ce ill the area which it  
covers. The same remark explains the reason of tho very considerable disorepancy in the 
size of the Kalo-cho and Kham (or Bam) Cho on the maps of Captrtin Turner (1784), 
explorer " L " and the Lama. I n  the l'ibetan winter there is very little flowing water, 
except in the large rivers, for all uature is frozen up ; but in summer the melting srlows and 
a moderate rainfall are quite anfficielit to account for the variable size of the 'llibetan lake# 
a t  different seaaons of the year. M r .  ltohert has brought back the unlooked for intelligence 
that to the north-east of Euchinjinga, that is, on the shady side of peaks and ridgos which 
vary from 23,000 to 28,000 feet. and which are nowhere under about 20,000 feet, there 
is not a single glacier. Masses of glacier ice and ?lee4 skirt the lower slopee, but in none 
of the valleys does the ice flow away to any distanca from the immediate foot of tho mouu- 
tains. Hooker's picture of Kinobinjinga shows an insignificant  lacier whioh extend8 for 
a short distance from that peak, but as a rule the whole of the enormous mass of snow which 
is depioted on the elopes of the Kinchinjirlga group is either evaporated where it  falls, or el8e 



is melted and carried off by the Lachen and other feeders of the Teesta without having first 
passed into the state of glacier ice. I n  clear wenther small glaciers may be sren from 
Darjeeling at  the foot of Kubroo, an3 I have notioed a great extent of xlacier ice betweell 
Kubroo and Junnoo, but it  hardly reaches the valleys I n  fact, K n c h i n ~ ~ n ~ a  may be said to 
have no glaciers worthy of the name, and certainly none half the size of those given off by 
a Gilgit mountain of the comparatively low altitude of 18,000 feet. A very few days ago 
I was looking straight up a valley to the very baee of Mount Everest, and there also I could 
not dehct glaciers of any noteworthy size. Along the Nepal snowy ranges for a hundred 
and fifty miles west of Everest, I have closely examined the valleys with rather high teles- 
copic power, and, except on the lower slopes, I can discover no glaciers. 

Mr. Robert made h)..way for a considerable distance up the streams which drain the 
eastern face of the Kinch~njinga group, experiencing the same diffioulties and hardships 
described as being met with by Hooker in  thut locality. The deuse growth of stunted 
rhododeudron in the Zemu v~llley was found to be a very serious obstacle. The source of 
the Zemu was found to be ~n the range which runs north, and a little east from the summit 
of the Kinchinjinna, thus necessitating a large correction in the last published map of this 
region, which depicts it  as rising many miles north-west of Kinchinjil~ga. 

The valley of Talung, which is the only one in  all Sikkim that has not been visited by 
a European, was explored by Rinzin Nimgyl, who surveyed the habitable part of the valley 
by plane-tabling and sketched in the remaiuder approximately. H e  fixed the position of the 
Talung monastery, which contains, I understand, certaiu relics of the family of the Sikkim 
Raja, in whose eyes it  appears to be especially holy, and a certain mystery attaches to the 
place. Hooker tried, but was unable to visit it. Captain Harman made an attempt to reach 
it, but the people fearing his intrusion cast stones down the mountain sides and forced him 
to turn back, which he did a t  a point where the road is confined between rugged cliffs. Should 
any one propose to visit, Talung, he is generally put off by the exaggerated accounts 
given by the people and Sikkim officials of the daugerous passage along the scarps which 
wall in  the defile from which Captain Harman was driven back. 

Near the two heads of the Talung valley are two roads ; one leads over the Eincha-La 
pass to Alathang (or Alak Thou ), and thence to Jongri, and the other by a pass without 
name to the Bemu country. The former of these has been visited by Dr. Simpson, and is 
said to be almost 17,000 feet in  altitude, but Talung has not been reached by this pass for 
many years, and never by an European. The road when in use was d~ffioult, but now it  has 
become almost imyassable, and is choked up with glacier ice and PZCVP, 2nd the slight track 
which once existed has been lost. The namele~s pass above noted is situated immediately to  
the west of the well-known and picturesque peak Dq or Simolchum, and is about 17,300 
feet in altitude, appears open and easy, and the south side only partially covered 
with snow fields, but it  is said not to be used. There is a third pass leading over the 
range north of Talung whioh is much frequented and is a good road for yaks. I t s  height 
has not been ascertained. There is no pass whatever out of the Talung valley towarde 
Pamionchi and Tassiding, the cliffs on the Pandim Narsing range, and its southern 
continuation being quite inaccessible. Viewed from Dnrjeeling, the range is seen to consist 
of a series of immense pointed splinters of rock, streaked here and there with fine lines of 
snow. I n  company with Dr. Joubert I made the attempt to scale this range so as to  get 
a view down into the Talung valley beyol~d; but after cutting our way for several days 
through the densest network of rhododendron branches and roots, me were stopped a t  the 
edge of the snow by huge cliffs which closed the valley head on every side. The water 
from the small glacier and from the snow fields above us fiuds its may tlu-ough a narrow 
cleft or gorge down which the torrent thunders in a series of cascades. Except that we 
enjoyed some remarltably fine scenery up this valley, our journey was a fruitless one. The 
famous caves of LhBrhienphGk, which we vis~ted, were really not worth going out of our 
way to look at. W e  found pilgrims there who had come from Western Tibet to pay 
their respects to the presiding spirit, but there was no idol of any kind, and the so-called cave 
was merely a cavity between great masses of rock which had fallen from the mountains above. 
From all the information I can gather respecting the routes to T~tlung, it appoars that the 
only one which is a t  all praoticable is that which was attempted by Caplain Harmen, and 
i t  is a thousand pities that his exploration of the mysterious valley was not successful ; for 
had he reached the place, we should now be fully informed of the whole of the topography 
of Independent Sikkim. Mr. Robert's sketch map of North Sikkim, now being published, is 
the outcome of a most creditable survey operation performed partly by himself and partly 
by the late Captain Harman. The notes cif the latter lamented officer and of Mr. Robert, 
whioh are in my possession, need a more extended notice than they can receive here, and it  is 
my intention to submit them hereafter, when the surveys on the Sikkim frontier now being 
condi~oted by Rinzin Nimgyl have been concluded. Rinzin's last report was sent frolu 
the Kangli  pass, and I am informed therein that the explorer had already, a t  the end of 
October, visited o high peak to the north of it, after haviug reaclled Hooker's " Yalooug." 

With the exception of a tract to the no1 th-west of the summit of Kincbinjinga, we now 
have a map of the whole of that groat mnes of mountain peaks and ridges whicll 
collectively go by that name. M ~ n y  of the different fentures comprised in the grollp 
have uames of their own. Of tI1r.w the principnl are Kubroo, Junnoo, Pandjm, D2. and 
Nareing. It may be said that Kinchinjinga is a better known mountain than anp  in the 
Himnla~ns,  and taken alto ether it  is l~erhnps, with one exception, the ~ a n d e s t  in the whole 
rmge. I t  is regarded by t f e  permanent residevts of D a r j e e l ~ n ~  with udmiration that never 



palle, and although it  is constantly, in clear weather, a prominent object in their front, the 
beholder is never wearied of studying the great snow slopes and ice fields which cover its sides. 
The ~ s p e o t  of the mountain has many phases which constantly alter lts appearanoe from day 
to day. I t  is seen to best advantage when its base is veiled in  a delioate curtain of clouds, 
so that the imagination is allowed to magnify the part which is hidden from view. 

From Darjeeling and from the Sandukphu range, Kubroo appear8 as a straiqht-topped 
and?minteresting ridge of snow, standing slightly away from the oentral peaks of Kinchinjinga 
proper ; b ~ l t  a t  a distance of 100 miles from points in  the Purnes distriot towards the south-west, 
a telesoope reveals the fact that the face of Kubroo presented towards Darjeeling is only one 
side of a huge snow-clad table-land (24,000 feet), quite smooth a t  the top with a very slight 
slope down to the westward. Near the summit Kubroo is very steep, and a considerable 
scarp bounds the western edge of the plateau, below which extends a long deolivit~ of snow. 

To  the west, and between that plateau and Junnoo, from the same point of view i n  the plains 
of P-ea, with a high power telescope I made out extensive masses of glaoiers, and although 100 
miles distant, I could still detect the broken character of the ioe blooks oomposing it. Kubroo 
is connected with the second highest peak of Kinohinjinga (27,815 feet) by a ridge, the very 
lowest depression in which has an altitude of 22,100 feet. This depression has been accu- 
mtely determined from several points of view by a trigonometrical observation, and the 
height I mention is not open to any kind of doubt, notwithstanding that Mr. Graham, 
the celebrated mountaineer, informed me that it was between Kubroo and Kinchinjinga, 
over a depression of 16,000 feet altitude, that he took his Sikkim coolies when making 
the oircuit of Kinohinjinga. Junnoo is only partially visible from Darjeeling, but from 
the Sikkim-Nepal watershed, anywhere beyond Singale La, it stands apart, and forms 
a most striking objeot, rising out of snow fieldsthrough which sharp needles of  rook protrude. 
The slope of the western face of Junnoo is sufficiently gentle to allow snow to remain on it. 
I t s  peculiar outline never seems to vary whether vlewed from the Darjeeling, Purneah, or 
Bhagalpur districts. From the Durbhunga district, after receding 120 miles from Junnoo, 
I could a t  last observe to the great chain of peaks and snow-clad ridges which run almost 
due north from the highest point in  Kinchinjinga, and from the great distance mentioned 
I was still able to fix heights of knolls and depressions. A depression which I observed 
to the north of a long hog-backed mass of snow may perhaps be the Jinsong L a  
pas#, by which the Lama and Babu S. C. D. passed from the drainage of the Arun 
river system into that of the Teesta, where they experienced great hardships, and suffered 
much from the effects of rarified air and oold. The Lama informs me that the Jinsong 
L a  is the h~ghest  point he has ever visited; and that when Mr. Graham made his circuit 
of Einchinjinga he must have crossed by the Jinsong La, for i t  is the lowest depression in the 
whole range. How Mr. Graham reached his starting point, Jongri, to the west of Kinchin- 
jinga, after making his way round to the east, I have been unable to discover. M i .  Robert 
has, he thinks, fixed the Jinsong L a  pass, but he is not certain. I t  is hardly ever used, 
either by the people of Khambachen to the south-west or by the Tibetans to the north, it8 
heieht (about 19,000 or 20,000 fcet) being too great for lnden coolies of ordinary physique, 
and firewood or other fuel is far away from i t  on both sides. It is owing to an 
error made in the position of this pass by the rough exploration of the Lama and 
Babu S. C. D. some years ago that the whole of the topography or rather geography of the 
north of Kinchinjinga ha0 been so much distorted on the last published map. West 
of Junnoo the range consists of a series of fully clad snow peaks of bold outline, but the 
passes ove? the lower and more western extremity of this ridge will probably remain undeter- 
mined, unless Rinzin has been able to fix them from the Kangla peak. It is most unfor- 
tunate that the position of Junnoo was so much out on Sir Joseph Hooker's sketch map, 
for it  has caused a corresponding error in his topography about Waloon and to the west- 
ward. Hooker's Mount Nungoo has been identified and fixed, and I believe that we have 
also secured the position of the Wallanchoon pass, the base of which was visited by Hooker. 

Away to the left (or north) of the third highest peak of Kinchinjinga the mountain faus 
abruptly, after which there succeeds a portion of the ridge (which is quite flat with 8 snow 
oliff a t  its edge) on which rises a slight rocky knoll, which may be identified from Observatory 
Hill  in Darjeeling, and again with precisely the same outline fiom the Bhagulpur distriot. ~t 
is immediately to the north of this knoll that a blank exists on the maps, for the details of 
the range which lies between the great northern spur of Kinchinjinga and the Junnoo ohain 
can be seen neither from the plains of Bengal nor from the Donkia or the Zemu country. ~t 
is probable that this unknown tract drains into the Khambachen river. Shortly to the north 
of the knoll in section 13, which stands on the smooth, flat portions of the Einchinjinga 
chain above noticed, the range dips down to a sharp and deep gorge, and immediately rises 
again almost precipitously to the eastern peak of Junnoo. The gap or depression is 22,500 
feet in altitude, and has been trigonometrically fixed. 

The well-known Pandim and Narsing eaks are the two nearest to DarjeeIing. The 
former i~ separated fmm the mnin body of %inchinjinga by the (tuicha La pass alluded to 
before. This subsidiary range has many interesting features which might be dilated on. It 
has small glaoiera which descend to some 14,000 feet. I believo Narsing and Pandim to be 
inaccessible owing to the great mass of oliffs by which they are surrounded. Dm or 8imolchum 
of Mr. Robert is perhaps the most picturesque of all the peaks of Kinohinjinga; it  has an 
exceedingly sharp summit which is just visible from Darjeeling, peering over the Pandim- 
Naming ridge. The black rock needles of it.9 base are on the largest scnle, and from the 
Bhutan frontier and that neighb~urhood, stand out in bold relief against the very 
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coneiderable snow fields on the slopes behind them. I t s  eastern spur dwindles away 
until i t  dips into the Laohen valley, but though the ridge has considerable peaks, they are ln 
no way remarkable either in respeot to  their height or form. On the slopes of Kinchinjinga, 
below 16,000 feet, there is a fair amount of game, but eo few sportsmen have explored this 
art of the Himalayas that we are almost in ignorance respecting the bemts which are met with. Fhe Sorrow is the oommonest animal on the southern slopes Associated with him are found 

in no great numbers the Ghual, and higher up the Musk deer I n  the upper feeder* 
of the Lachen and Lachoon, the Ovie Ammon or Barral is not uncommon, but there 
me no wild y a h .  The brown bear, if found a t  all, is exceedingly rare, and 
1 ehould say that i t  only ocoaeionally strays across from Nepal, and does not make Sikkim 
its home.* Hooker relates that he saw game in plenty north of the Donkiaon the flat 
ground which surrounds the Cholamu lakes, and among the animals he met with were the Tibetan 

and the small Tibetan gazelle. For a long while I laboured under the impression 
that the so-oalled Sikkim stag, or as the Tibetans call it, the Shao, was to be found in the 
oonntry under notioe, but after a careful and searching enquiry I have come to the conclusion 
thet this stag is not to be classed as a frequenter of Sikkim a t  all. I n  the Calcutta museum 
there is a stuffed specimen of this noble beast, and its habitation is put down as being along 
the Slugale L a  range. I am convinced that  he has never been seen in that part of Sikkim, 
and if he ever enters the oountry a t  all it is by one of the eastern passes. The habits 
of this magni6oent stag are described to me to be exactly those of the Bara Sing 
of KmhmL. I n  October he gives forth the same plaintive cry whioh falls so pleasantly 
on the sportsman's ear in  the lovely Kashmir valleys. I n  appearance he is precisely like 
his Kashmir brother; only he is on a larger soale. bh. Robert, I believe, is the only 
European who has seen the undulating grassy slopes above Chumbi in Tibet where the 
Shao has his home, and it  is from these high lands that in winter he makes his way down 
to the warmer pine-olad tracts, just m in Kashmir he migrates from the upper into the lower 
valleys, where he is able to graze on pastures free of snow. The horns of the Shao are 
difficult to obtain, because there is a great demand for them in China, where they are exported 
after having been sawn up into convenient lengths. The AbbC Des Qodius informs me 
that the Shao is found in the Alpine regions far past Bathang and Taisain Do (Darchando) 
and beyond; and the Lama states that in the Upper Lhobrak iu Bhutan they are 
plentiful, but I feel quite certain that between the Chumbi uplands on the east and Kashmir 
ou the west the beast is absolutely unknown. Any one who has visited the Singale L a  
range and the southern spurs of Kinchinjinga between 10,000 and 13,000 feet will perceive 
a t  once the improbability of the Shao finding a suitable home in Sikkim. Between the 
altitudes named, the rhododendron jungle is so dense and impenetrable that no animal 
could pass through it. The roots cover the ground with a su5ciently intricate network, 
and the branches of the bushes are so closely entwined with each other that one has 
literally to hew one's way through the forest with axes. Nowhere have I seen vegetation so 
dense as that met with just below the Alpine zone. The ranges present a remarkably smooth 
and shorn appearance, and tbis is due to the dense compact mass of rhododendron jungle, 
everv bush of which attains exaotly the same height. No branch dares protude above 
his fellows for fear of being out off by the icy winds. One great drawback to the Sikkim 
range is the almost entire absence of the smooth, turfy downs met with in the western 
Himalayas, rhododendron of one kind or other occupying the entire zone i n  whioh 
vegetation is met with. The oommonest bird Mi. Robert met with around Kinchinjinga 
was the Blood pheasant, which he found in the winter a t  about 13,000 feet in great 
packs. Munal are plentiful in  parts a t  altitudes between 10,000 and 12,000 feet and the 
Snow pheasant also a t  higher elevations. These birds occupy the same zone in Sikkim 
that they do in other parts of tha Himalayas. 

I n  saying a few last words regarding the lofty Kinchinjinga it  is necessary to state that 
the slope presents more naked spots than in the case of mountains in the western Himalayas 
of far less altitude. The snow fieldsare less oontinuous, and tbis to a certain extent detraots 
from the grandeur of its appearance. I t s  outline too is tame and almost ugly, but taken as 
a whole the vast pile is, with one exception, more worth seeing than any of the great 
peaks of the Himalayas. I would make Nanga Parbat, as seen from the north-west, that one 
exception, but unfortunately, besides Major Biddulph and myself, no one, as far as 
I am aware, has ever had the good luok to climb to the lofty crag whence the finest snow 
view on the globe may be obtained; hence the oomparison I draw to the disadvantage of 
Kinchinjinga has little significance. 

I t  is remarkable and perhaps to be wondered nt that only one Englishman besides 
s m e y  officers has had the curiosity to examine the topography of lKinchinjinga olo8elx, 
m d  the praiseworthy efforts made by Mr. W. W. Graham to ascend to its highest peaks 
deserve to be rowarcled with 8UCCeSS. The Anglo-Indian sportsmen who have visited northern 
Sikkim are a t  the most only two or throe in number, and this notwithstanding that the 
county is quite as acoessible as any other part of the Himalayas. During the past, six ~ v e ~ k s  
I have been engaged on fixing Himalayan peaks and ranges from the tower stations of the 
Trigonometrical Silrvey in the plains of Uengal, and a few words regarding the results of my 
examination of the Everest group may not be out of plaoe, though until further infomation 
i8 forthcoming a full report on the greatest of all mountains cannot be rendered. Iu the 
first place it  should be understood that Mount Everest cannot be approached by an European 

- . - -- - - 
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within 80 miles, owing to the persistency with which the Nepalese Government keep 
Englishmen out of their country. The survey which is now being made of the Everest 
group is therefore oonducted under the greatest disadvantages. Sir Joseph Hooker, when 
he was at Walloon and in that neighbourhood, was within 65 miles of the pea.k, but he wm 
deep down in the valleys, and the view of Everest was blooked by the great peak No. XI11 
or Makalu. Probably Hooker never saw Everest. Sandakphu, 38 miles from Darjeelin on 
the Darjeeling and Nepal boundary, commands the finest view of Everest that is a n p i e r e  
obtainable from British t,erritory. The mountain from that, place is 90 miles distant, and though 
sn remote is a fairly striking object, and would appear to better advantage were it not that 
Makaln, which is 12 miles nearer, to some extent shuts out the view ; and as the latter peak is 
exceedingly bold . . and picturesque in appearanco, it generally comes in for more attention than 
its higher neighbonr. 

The outline of Evered is rather tame than otherwise ; i t  is fairly sharp, and has a long sni~wy 
slope on its north-east flank, the south-east being preoipitous. Peaks of 22,000 and thereabouts 
encircle its southern base, and below them are seen many outlines of dark mountain masses 
which are without mow. These middle distant ranges of the Eastern Himalayas are almost 
bold in appearance, but those within 20 miles or" Sandakphu are tame and scarcely picturesque, 
and like all the Sub-Himalayas of Eastern Nepal, Bikkim, and Western Bhutan do not rise 
in artistic lines. As one proceeds north along the Sandakphu rid e, Everest gradually 
becomes hidden behind Makalu, and does not reappear until the foot of hubroo  is approached. 

From due south, near the Koosee river in the Bhagulpur district, Evered is by no 
means a marked feature in the 1~11dscape; its southern face has but 190 feet of snow, below 
which the mountain falls for 4,000 to 5,000 feet in  a series of crags of very dark-coloured 
rook, only here and there dashed and streaked with snow, below which are snow fields and 
broken masses of rock intermingled with snow and nPd. When the atmosphere is not very 
transparent the sharp tip is seen as a mere floating white speck, the rock below it bsing almost 
exactly the colour of the sky and therefore invisible. The southern face of Everest from 
a near point of view is doubtless wild, and the cliff must be very lofty ; but the great distance 
from which it  is viewed renders this aspect of the mountain uninteresting. The crags. 
as also the summit, are strongly marked with lines of stratification which dip towards 
the west a t  an angle of between 20' and 30'. I n  fact, from the south, Everest has all 
the appearance of a very moderate hill, not in the least imposing and hardly picturesque. It 
is interesting only because by a trigonometrical operation its summit has been found to rise 
11p further from the general level of the earth's surface than that of any other point. The 
finest mountains are those which expose the greatest extent of their slopes to view, and Everest, 
though 29,002 feet in altitude, only rises about 12,000 feet above its fellows. I t  is 
absolutely lofty, but relatively only commonplace. Babu S. C. D., who has nu extensive 
knowledge of Tibet, gained in several visits to that country, describes the mountain which the 
l'ibetans suppose to be Everest as having " a rounded top." NOW Everest is distinctly sharp a t  
the top, and I therefore can only suppose thst there is some other iofty mountain to the north 
or north-west of Everest which to the Tibetans does duty as the highest in their country. 
A new peak, T 45, fixed last month, has a rounded top : i t  is 27,000 feet high and situated to 
the north-west of Everest, and perhaps is the one alluded to by the Babu. The northern 
spur of the mountain was determined l ~ s t  year for a distance of 10 or 12 miles ; i t  has peaks 
8:3.500 feet or more, which rise but slightly above the general level of the spur on which they 
stand. 

Where nearly everything is absolutely unknown, it, is futile to discuss the probabili- 
ties of there being higher mountains than Everest or not. Native information on the subject 
of heights is quite untrustworthy, and as no European has been in a position to obtain any 
direct knowledge of the immense mass of snow mountains that exist between Everest and 
a point 80 miles to the westward, and again for 50 miles to the north, what man will be bold 
enough to hazard an opinion on the subject? I t  is true that Mr. Graham and his gllide are 
reported to have seen two peaks to the north-west, higher thau Everest, but how is it  possible 
that they could have ascertained the fact?  They did not know their own position, nor its 
height above the sea, nor, as far  as I can see, did they know Everest by sight. Mr. &ahom 
never arrived at  any position whence Everest was visible until he found himself in the rnidet 
of lofty mountains a t  the base of Kinchinjinga. I I e  did not go to Sandakphu to learn 
Everest and Makalu by heart, but he malie his first acquaintance with the extensive 
panorama of the snows, which for convenience I call the Everest group, from a spot whenoe, 
Everest being unknown to him, he might well take, say, No X I V  for it, and mistake the real 
Everest and Makalu for the two peaks poilrted out by the guide as being higher 
than it. From an extensive experience in EIimalayan s~~rveying ,  1 otln safely state that 
even when carrying on our work with the aid of the best maps, instruments, and requisite 
knowledge of surveying, we are liable, until we compute out the positions of our points, 
to mistake one mountain for another, even though we may have learnt their appear- 
ance hy heart from other stations. But  when without having the least acquaintance d t h  
the outline of Everest, or without knowing his position on the earth's surface, Mr Graham 
suddenly emerges from a deep vellev, and without further odo lays his finger on it, 
then I must say that I doubt the possibility of his being ablo to identify that 
peak. Two of mg assistants last year mistook other mourltains for Everest, and I myself 
record~d " Everest" against a mollntnin 5,000 feet lower than it. This was becallso I had 
not grndually worked my way up to the station of observntion after having previously 
made the a~c~uaintnnce of Evercst, but 1 commenced work in a new part of the country 



quite remote from the place whence I had seen it. I have the greatest resprct fm)r 
Mr. Graham's proweJs as a mountaineer, and admiration for his most prniseworthp attempts 
to scale the highest peaks yet attained by man, but I wish most emphatically to deny his 
power to recognize peake, the appearance of which was not known to him. The two  peak^ 
etated to have beer1 seen by Mr. Graham and his guide must have been visible to them over 
the ~lorthern epur of Everest, which I ?lsewhere etute to be 23,500 feet in altitude, and they 
must have been very far beyond this ridge, otherwise they would hnve been fixed by me 
dllriug the operation which I am now co~~duct ing ; and takiug into consideration the curvature 
of the enrth a t  very great distances, them peake, if they exist, must be enormous indeed. 
Sir Joseph IIooker, whose scientific attainments a r ~ d  whose reputation as an exact observer 
of nature are beyoud dispute, Itas given an opinion on the subject of estimating the height 
of snowy speaks by the eye alone which should be considered conclusive. So little did 
Sir Joseph trust to his own estirnales of the height of the great peaks he saw far away in 
Tibet from the Doukia pass, that having observed the altitudes with a theodolite, he assumed 
different distancee, and computed the different heights that those distances would give, but he 
never pretended to fix tlle peake absolutely. 

Witn the exoeption of the Kinchinjioga peak, NO. XI11 or Makalu (27,990 feet) is the 
finest yet fixed in the Eastern Himalayas. It stands apart from the Everest group, and 
exposes a great maas of snow towards the Sandakphu ridge. From the south, in the plains 
of Bhngulpur and Purnean i t  is the most striking object in the panorama of snow. It 
has a remarkable cup or hollow which extends for about one-third down its slope, by 
which i t  may be recogrlized. T h e n  examined with a high power telescope reat masses 
of glacier ice may be seen finding their way over the edge of the cup. #his ice has 
been collected round the sides of the .amphitheatre-like hollow and deposited in  the 
shape of avalanches to the bottom: thus it  becomes what is c ~ ~ l l e d  nhv6 and afterwards 
is formed into glaoier ice. The upper half of the mountain is composed of a very light- 
coloured rock, but the southern spur is dark like the cliffs which are seen on the 
southern face of Everest. ?'he white cc ,our of the r ~ c k  lends it a soft'ness, which is 
absent in the appearance of its higher nei rhbour. Tlie southern aud eastern faces are fully 
snow-clad, but on the west are much bare I )ck and extrrlsive streaks and patches which are 
too steep to retain snow on their slopes. No northe n spur of this mourrtain has been seen, 
but I have traced one of about 19,000 feet levation tc mards the east, until i t  dips into the 
A m n  valley. To the aouth two pictilrc ique brar :hes fully clad with snow are thrown 
off, but I caunot say that I have detect( 1 auy r *ddle or ridge connecting Makalu with 
Everest. 

From Sandnkphu about 9,000 feet d this h i k i n g  mountain are esposed to view, but 
except iu  the clip above noticed, there is no .ign c . a glacier. Makalu is remarkable for the very 
striking sharp-edged buttresses which are eared up against its huge sides, and which lower 
down become the starting points from whic I rarlges are thrown off towards the east and south. 

Now that our knowledge of the tc ?ography of the Himalayas is being extended, it  is 
thought desirable to make a table showing L comparison of the absolute height of some peake 
above sea-level, with the actual amouut of their slopee exposed to view. Such a table 
for a few well-known mountains I here fi ive, and a glance a t  it  will show that the absolute 
height of the top above the sea is no criterion of the size of the mountain : I draw 
up this table partly with a view of bringing agaiu more prominently into notice than 
I have hitherto done the vast superiority of Nanga Parbat in Kashmir over all other 
mountains a t  present known to us. 

I t  is a veritable Deo Mir* or, as the Dard name signifies, " King of Mountains, " and 
it  cannot be too often or too highly extolled. 

The top of Everest is 29,000 feet above sea-level, and at  a distance of 90 miles present8 
approximately about 12,000 feet of its side t o  view. This, or a little more or less, is the actual 
height of Everest as a mountain, for practically we have no conoern with the 17,000 feet which 
in reality form but a portion of the earth's crust. I n  other w ~ r d s ,  the general level of the 
earth's surface on which Mount Everest stands is nt that particular place 17,000 feet above 
the average level, and the summit of the mountain above its base is but 12,000 feet. 

Similarly, though the peak Makalu is elevated 27,990 feet above the sea-level, 
the aotunl mountain available for man to gaze a t  and admire embraces from top to base only 
9,000 feet of vertical height, and is seen from Sandakphu, a distnnce of 78 mile8. 
Kinchinjinga is situated 46 miles from Darjeeling, and though the top is 28,125 feet above 
€pa-level, only 16,000 feet of it8 height is exposed. (The lower estremity of the slope in this 
w e  I take to be the valley below Jongri.) 

Of Tirach Mirt  in the Hindu Kush, near Chitra1,f the base was only partially seen by 
myself, but Major Uiddulph, who passed just below its soutli-eastern face, describes it  as 
"occupying the entire view" a t  a distarlce of 40 miles. The peak is 25,400 feet above 
sea-level, and the bnse stands on ground which is 7,000 or 8,000 feet in altitude, 

leaving 17,1100 or 18,000 feet exposed to view; nnd this portion which stands 
2 outside the enrth is the real ruountain, and it  may be described as 17,000 or 18,000 feet high. 

I n  the latitude of Chitral the snow extends down thousands of feet lower than i t  does in 

Wron~ly  npolt on tho envnved ntlnn nl~oct " ninr hlur. " 
t The nnrno in dcrivcd from l k a k ,  n poplar. 'Tliczc trocs occur in grent lirolr~eion on tho lower alopce. hlir, morlntain is pronounced Mlr or MBr, ant1 orcurs in k':l-hlir, 18,.o.Mir, k c .  
f Derived from Chitr, cotton, and Al-ALin, cuuutry. Cbitrnl islho last plnce on tbc Kunnr river where cotton is grown. 
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Nepal and Sikkim, and besides forms a thiok unbroken covering without those blemiahee 
and faults whioh so mar the appearanoe of the snow mountains in the Eastern Himala~m. 

The mighty Rakaposhi or devil's tail of Gilgit, 25,550 feet, on ground which is seven or 
eight thousand feet above the sea, may be viewed from a distan.ce of less than 40 miles by 
any one bold enough to make the journey over the dreadful Sal Char* pass to Chaprot, and 
thence up to the grass downs above that place, and the splendid appearance of Rakaposhi 
will be a sufficient reward for his trouble. It is avast clean cut brilliant snow needle, 
absolutely sharp, rising thousands of feet above a mass of broken snows, below which are the 
wild preoipices and serrated ridges peculiar to the Gilgit mountains. I n  the fore-ground are 
rolling grass downs, embellished with olumps of juniper ; a deep valley lies a t  the foot, 
and on the west side rise black cliffs. Mount Blano, though but 15,781 feet, rises from 
a valley of about 3,000 feet altitude, and therefore exposes 12,000 feet of its sides ; but it must 
be mentioned that owing to the short distance from which the mmmit is viewed, the slope to 
a great extent is foreshortened, and much of the imposing effect of height is thereby lost. 

Naoga Parbat's summit is 26,600 feet above the sea, and its base stands on the left 
side of the Indus valley, which a t  that point is but 3,500 feet; it  therefore exposes 23,100 
feet of its side to an observer, who, standing as near as he may dare to the edge of perhaps 
the most lofty oliff in the world with the Indus valley 12,000 feet below him, may regard at 
the distance of less than 40 miles the unparalleled view presented by the vast snow fields, 
glaciers, and crags of this king of mountains. It is a scene that is not grasped or taken in 
at once, but after a while the stupendous grandeur of the view is appreciated. It is quite 
overwhelming in its magnitude ; it  is in fact one of the grandest spectacles that nature offers 
to the gaze of man. Great height, vast breadth, and appalling depth are combined, 
and Like the panorama of the Tibet snows, as described to me by Captain Harman, it is 
" immense." There is nothing small or mean about it ; it  is on a scale which is gigantic. 
Without oonsidering the great slope from the level on which you are standing down to the 
Indus valley-a slope of about 12,000 feet-there still remains above the level of the spectator 
a mountain as big as the whole of Everest, and that, too, seen at less than half the distance. 

Table showing the height of aome moz~ntai~za comparrd with the amount of their slopes wlrich is 
exposed to ciew. 
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1; I 8 1 Kiuhinjingn. 7,000 I 4d I 23.160 1 10,000 I 3I I MwniEcent view. Finest snow view ac- 
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While the triangulation of the higher snowy ranges has been going on, the importance 
of obtaining the topography of the lower hills has not been 

Survey of the Himalayan ranges. lost sight of, but i t  is to be regretted that the haze stratum 
which nearly always hangs about Bengal seldom sinks low enough to permit the sub- 
Himalayas to be seen. During the working season there have been but few days when 
the faintest outline even of the lower ranges could be detected. Nevertheless I have 
secured the MbhibLrLt range for 60 miles west of the point where Mr. Robert's sketch 
terminates. Mr. Barckley has also secured some topography, but not much. I think that 
there is little doubt that before tho end of the hot weather we shall have mapped the whole 
of the ranges between the North-Western Provinces and Darjeeling. MLhabBrbt, I am told 
by Nepalese officer, is the name of the whole sub-Himalayan range that extends from the 
Kosee on the east to the Qunduk on the west ; i t  has the oharacter of the Senchal and Kurseoug 
hilh, and varies from 8,000 to 6,000 feet. Near the left bank of the Kosee i t  dwindles down 
to 5,000 feet, but, as far as I have been able to ascertain from observations, never lower, 
except where there exist occasional gaps. This topography having been secured, I now 
have to dispose of the various branches of the Kosee river which wind about out of view 
behind the MihibLrBt range, and this, I confess, I am a t  present unable to do. 

Between us, Mr. Robert and I have dotted the country south of the snows with 
trigonometrical points, and I can find no room between any of them for a valley wide 
enough to contain the western Koosee in  its course from west to east, that is from near 
Ehatmandu bills on the west to Chatria thana. This is now the third season that operations 
have been going on faoing the sub-Himalayas, but though Mr. Senior, in conjunction with 
myself in  1882-83, did a good deal in the Qunduck basin, and Mr. lCobert in 11181-82 
sketched a section of the Eastern Nepal hills, last year no topography whatever was 
obtained. I t  is work that requires an intelligent use of sharp eyesight combined with 
a fair knowledge of the simple rules of surveying. There is one way, and I think one 
way only, to secure distant topography. A plane-table survey, however rough, must be 
carried onpnripmsu with the theodolite survey, and after the computationu have been 
concluded, the crude plane table survey muat be adjusted to the trigonometrical 
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25,660 41 
and more. 

and Barckley, who repaired the demarcations, and from 
Demarcation and sumoye On Mr. Ryall, who carried out the surveys connected with Nopal-Bengnl boundary. 

those portions of the boundary which, owing to fluvial action. 
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$% 
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Milen. 
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required rectification. 
- 

The ditch which runs along the greater part of the boundary between the Kosee and 
Riknatori hns beon cleared, and all the boundary pillarr, with one exception, have,been repair- 
ed. For the past season these operations cost Rs. 13,691. 

W e  are now setting up iron posts on those sections of the boundary which have been 
reotified, and also the stone prisms which are to be laid down a t  the trijunctions of village 
boundaries that occur on the line. 

All the pillars, prisms, and posts on the entire line have to be numbered afresh. This 
may appear to be a small and Light operation, but to be done thoroughly and to avoid mi8- 
takes it  will take two assistants several months to complete. 

The survey of that portion of the Meohi river whioh forms the boundary between Nepal 
and British territory is in  progress. 
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Eclrnet ,/,.otn the Narrative R port of L~EIJTEKANT THE HON'BLE M. G. TAI.BO.C, R.E , Depll~,, 
S,,l~erjnt~j~denl, Sitrcey of Itldia, in charge Baluchiutan TqogrnpAicnl Survey, on Slcrcey,p 
South- West Balttcliistar~ ;-tcasotz 1883-84. 

IT having been arranged bg the Surveyor-Genera! that  Lieutenant Wahab and I should 
accompany Sir 1 ~ .  Snndeman for survey purr~oses durln his march through Western Balu. % chistan, we left Nu~soorse for Jacobabad early in Otto er ; a few days were spent there 
in  n ~ l d  eventually we arrived a t  Quetta on October 17th. The party cOn.isted 
of Lieutenant Wahab and myself, sub-surveyors Ikbaludin and Ata Mohamed, and 28 
Yunjabi klassies. 

I n  concert with the Agent, Governor-General, Baluohistan, the followin,o plan of opera- - 
tions WRS decided upon :- 

Lieutenant Wahab and I were to march togethqr to Kalat, and then separating, each of 
11s was to carry on an independent series of triangl~lation in.continuation of the Kalat series ; 
Lieutenant Wnhab working a t  first in a westerly, and then ln a southerly direction, and I io 
a southerly, and then south~westerly directiun ; eventually we were to meet the Governor. 
General's Agent and his escort wherever he might appoint. l'o further this plan, Sir R. 
Sandeman kindlv arraneed with the General Commanding for an escort of 15 rank and 610 - - - -. - - -- - 
of the 2nd P. W. 0. Gr&adiere to accompany us. 

- 
We arrived at Kalat on the 30th of October, and were detained there some dnys taking 

in supplies, collecting camels, &c., and also on account of the weak state of the klassies, who 
were nearly all attacked with fever, brought on by the hot sun by day and the severe cold at 
night. Lieutenant Wahab also had a severe attack. The Assistaut Surgeon at  Kalat wu 
very attantive, and did everything he could for us. On the 6th of November I started work, 
and by the 19th I.ecemler, when the mission caught me up a t  Gidar, I had carried mp tria11- 
gulation aud plane-table reconnaissance u p  the border of Azad Khnn's territory, and iuter- 
sected a consinerable number of points to the south and west. From Gidar I had to keep pace 
with the mission on its road to Kharan, and further triangulation became impossible, 
so I had to leave it  there to be eventually picked up on our return jo~lruey from Panjgur. 

On the 23rd of December we debouched into the great Kharan plain, and were met by 
Lieutenant Wahab a t  Garok, one march from Kharan, where we arrived on the 24th. Liente- 
nant Wahab had brought down his triangulation close to Kharan in spite of great difficulties ; 
he had also attempted and proved the impossibility of ascending the highest point of Raskoh. 
I t  was very fortunate Ile had done so, as otherwise we should have been tempted to have wasted 
our precious time at  Kliarnn in tho fruitless attempt. After co~~sultation together we ngreed 
that I should undertake the task nf fixing points from nu extelisiou of Lieutenrrut Wahab'a 
trinngulation acrosa the Kharnn plain in the direction of Washtlk, while Lieutenant Wahab 
should make his way across the Itaskoh range, as far  as time would allow, in the direction of 
Chagha. 

After spending three days at  Kharan, during which we twice obaerved at  a station in the 
vicinity, and made a station in the camp, a t  whil,h we observed n check azimuth, we obtained 
our camels, and leaving our escort of native infsntry. started with some of Azad I(hn11's 
men as guidea. I had also an influeutial jLlawkn named Abdul Knrim, who was useful as 
interpreter, and in making arrangements with the natives. Alayar Khan, a brother of the 
SBrawin Sirdar, a roost uaeful man, who had been attached to Lieutenant Wt~hnb for his 
journey to Kharan, was allowed to remain with him by Sir R. Sandeman, and proved of great 
aesietnnce throughout the expedition. A t  the first camp s t  Erikalag, just inside the Haskoh 
hills, we eeparated. Lieutenant Wahab continued his march to the north, while I, after 
observing at  a hill in the vicinity of Erik:llnp, proceeded west along the foot of the 
wnU-like southern ridge of the Raskoh range ns far as Azad Khan's fortress of Jalawar. 
This place has been fully described by Lieutenaut O'Donnell, who was my companion on 
this trip. 

By meane of stations near Khnran, Erikalag, and Jalawar, I was able to fix high pointa 
on the south of the Kharan desert, though by very long shots, some of the rays being aa 
much sa 80 or 90 miles; having thus made sure of having points with known latitudes and 
longitudes on which to tie my future work, I ~ tnr ted  soutl~ norose the desert, and catching 
up Sir R. Sendemnn a t  Mam, accompanied him to m'ashr~k. Ou my arrival there, n day 
spent in reconnoitring showed me that I could fix three stations within easy reach c ~ f  the 
ramp, from which were visible the poil~ts that I had fixed from the Raskoh mnge. 1 at once 
commenced the trinnculation, and on the arrival of Ikbaludiu, who had been left behind to 
traveree the road from Khnran to Wnshuk, I measured a base of about a mile and-a-hdf, 
with a steel tape, observed an azimutl~, nnd compl~ted the positions of my stntions. Lieute- 
nant Wahab joined me in time to share in the azimuth observa~ ion nr~d col~sequent computp- 
tions. A t  Wa~hl lk  1 lost olle or two days from the duuty haze which so frequently rises In 
Southern and Western Baluohistnn, generally aocompar~yin~ n eoi~tl~erly wind. While a few 
days previously I hnd been observir~g p o i h  60 to nu nliles d i ~ t n ~ l t  without nnp ditticult~, 

Washuk for two d:lys 1 wns unable to observe points five n~iles dietnut. After this the hnze 
never rrally left us, sometimes for a day or two it  w ~ s  fnirly clrnr, bnt we never hnd agnin 
mch. grnnd weather for ohservillg as we had in November. Decernher, and part of January. 
though even during that period the haze occa~ionally gave brouhle Ibr a tlny or two. 

Hir R. Bandeman and escort marched from Washuk on the 10th of January, and having 
secured a satisfactory bawis for the triangul~tion, the whole survey pnrty stnrted on the 
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points that had been intersected both from Kharan and Gdar,  I found that this discrepancy 
amounted to 7" and 5" in latitude and longitude respectively, much of which 1 am gh 
to say has disappeared on reoomputation. After effecting a good junction between tho 
Panjgur and Gidar triangulations, we reaohed the tract previously reconnoitred by me, and 
closing work set out for Quetta as fast as we could. 

On the 29th of April we reached Jacobabad, where I found the office of the party, and 
aesumed oharge. After a few days spent in final arrangements, we started for recess quarters 
a t  Mussooree, where we arrived on the 6th of May. 

The country visited presents many advantages for rapid work. The hills run in 
straight or gently ourving ridges, the tops of which present numerous well marked pointe, 
so sharp that the difficulty sometimes was to put the theodolite upon them. The country is, 

a d e ,  easily traversable by camels, so that the surveyor can generally get his camp ~ t b i n  
three or four miles of the point from which he wishes to observe, and the absence of any 
marked features over much of the plain country enables a large area to be rapidly surveyed, 
Great clearness of atmosphere occurs at uncertain times ; but this which is so favourable for 
observation is always liable to be replaced by a dense haze which may last for several days; 
and at this season there is almost always a strong wmd b l o ~ ~ g ,  sometimes rendering it 
impossible to observe, and on at least half the days I had to hspense with an umbrella, 
Though one oan generally get one's camp within a reasonable distance of the point one 
wishes to observe from, it is quite uncertain whether water will be found there, and in 
some parts, notably the Koh-i-Sabz, water, where found, will very probably be so salt as not 
to be drinkable. 

The hills are made up of masses of minute features, in many cases so small as to be 
incapable of delineation on the f-inch scale, and yet so tangled and mixed that it is di5cult to  
grasp their shape sufficiently to generalize them. Though we met with much bad weather, 
it  fortunately did not come at the times at which it would have been most inconvenient, and 
the rain which fell while we were at Panjgur relieved us hom much anxiety about water i n  
that neighbourhood. 

The success of the survey is in a great measure due to the excellence of the arrangemente 
made for the party by Sir. R. Sandeman, who with unvarying kindness rendered it every 
assistance throughout the expedition. 

Extract porn a report by MAJOR T. H. HOLDICH, R.E., Deputy Superintendent, Suroeyof 
India, on an expedition to the Takht-i-Suliman in December 1883. 

THE object of this survey expedition was to explore the Takht-i-Suliman mountain and 
complete as much of the topography as possible of the Sherani country, keeping up 
a continuous border survey with that already completed to the north, which terminated 
about the line of the Gomul valley ; and to fix, if possible, a certain number of points 
in the country west of the Takht-i-Suliman from trigonometrical stations on the mountain 
itself. 

For the complstion of the topography, a. Coxen and sub-sumeyors Imam Bux and 
Here Singh were provided with projected sheets on a-inch and t-inoh scales for plane- 
tabling; Hera Sing's duties in the fist instance being confined to traversing. 

Por the triangulation, I and sub-surveyor Esuf Sharif were each equipped with 
Trisngulstion. a 6-inch subtense theodolite, a 12-inoh heliotrope, and one 

or two smaller heliotropes, whioh proved useless in the 
peculiar state of the atmosphere. 

Only one Great Trigonometrical bill station was available for possible reference from any 
position so far west of the frontier as the Takht mountain. It was obvious from the very corn- 
mencement of survey operations that no station of the Indus Series, in the plaius, would ever 
be vieiblefrom the Takht on account of the dense atmosphere overlying the banks of the Indm 
It was possible. that the one hill station referred to, Shekh Budin, might be visible, as its 
height was considerable ; it was an unmistakeable and conspiououe hill, and one of the I2-inoh 
heliotropes could be plaoed on it. On examination it was found that neither of the original 
sites of the Great Trigonometrical stations on that hill could be identified, but 
wae of no great oonsequence, as an excellent site wm afforded by the roof of the higheat 
building in the place,. and the principal stations of the Indus Vdley Series, from which the She? 
Budin points were onginally fixed, were all found to be in perfeot order, so that the new 
etation was ensily fixed by subsequent trian ulation. There was no possible means of carrying 
any connected seriea of triangles from t f e  fmntier up to the mountain, and at belt it 
w y  exceedingly doubtful whether such a series would result in fixing any points on the 
maln ndge better than the two already fixed by means of first class instrumonts from the 
Indus Series, called respectively the northern and the southern summits. The great trigono- 
me t r id  computations showed diecrepanoies on the common sides to these two points of a few 
f6et only : they were the two obvious points (so far as oould be seen from the emtern side).to 
beoeleoted, M glvln the best base for triangulating to the west of the Takht ; and any third f point would have een quite out of place and useless on account of the excessive shortnefla 
of the base. These two points included apparently the full length of the mountain, wbioh 
was, however, something less than eight miles. But ae it mas hoped that in the corne 
of the oircuitous march to the Takht mountain some third point to the north might be 







reached which would give a check value on the observations from the other two, the following 
aITan ement mas made for fixing any such position :- 

&uf Shui f  was placed in the Shekh Budin ioaation with orders to reply instant1 y to  
any signal made from the hills, and to show a stendy light in  reply. H e  was then to 
observe the angle between the signal given him and one of the principal Great 'l'rigono- 
metrical stations in  the plains, carefully noting the position of the point observed, and 
subsequently observing that same point from the principal Great Trigonometrical station 
below: thus two angles would be secured from an assured base ; the third angle, vie. 
that between Shekh Budin and the Indus valley station, it  was known would be impos- 
sible for observation, owing to the haze already referred to. It must be understood that 
while it is possible to observe from the plains to the hills under such conditions, it may be 
totally impossible to observe from the hills to the plains. It may be as well to state a t  
once what measure of success attended these arrangements. 

Under considerable diEculties, as will be hereafter detailed, the third point north of the 
mountain was reached sufficiently early in  the day for Shekh Budin to be visible. After 
some delay an answering light was obtained from Esuf Sharif on that station ; but this would 
have been impossible with any glass of a less dimension than Ill-inch. There was no di5culty 
in  observing to Shekh Budin, but there appears to have been great difficulty in  observing 
from i t ,  Anyhow, Esuf Sharif reports that he mas quite unable to  discern the signal after 
the first flash, nor was it of any consequence, for he could not again have identified 
the position of the point reached, owing to its not appearing to him on the sky line. 
Another and slightly higher range was a t  the back of it, the effect of which was to  obscure 
the position of our point more effectually. This higher range was beyond our reach. 
Consequently the position of this etation, Ic~rajbina,  depends entirely on a n  interpolated 
value from the Great Trigonometrical intersected points surrounding it. These are of very 
unequal value, but still should give fairly trustworthy results. 

The second point reached, viz. the northern summit or " Kaisargarh," proved to be a well 
fixed and thoroughly good position, but the difficulty oi reaohing it, owing to its altitude 
reduced the time for observing to very narrow limits. 

The southern summit, which i t  mas intended to visit, proved a complete failure. From 
below, eastward, i t  appeared a sufficiently well defined point, but it proved to be 
a square-headed block of sandstone, level a t  top, apparently inaccessible on all sides, and covering 
so many acres in extent that the coincidence of common sides was evidently a happ accident. 
Moreover, i t  mas on the eastern ridge of the mountain, ovdooLing the plains of %dia and 
much shut out from the'plains of Afghanistan by the western ridge. The choice of a second 
station on the mountain was thus rendered exceedingly difficult. The western ridge afforded 
the only site for a station from which the Afghan plains were sufficiently visible, but from no 
point on the western ridge was the northern summit, being on the continuation of the same 
ridge, visible, nor from it, again, could the plains of India, or Shekh Budin, be seen. There 
was nothing for it  but to fix another station by interpolation, but in  this case the surrounding 
points proved exceedingly weak, the nearest being the vague and uncertain "southern summit " 
referred to. But  for the future chance of fixing that station from the Zhob valley, i t  mould 
have hardly been worth the day's observations. That  chance has come more speedily than 
could have been anticipated, and if the position of it can now be but approximately defined, 
there should be little difficulty in identifying and fixing it  permanently. 

On the 17th of November the force was camped near Daraban, facing the Takht-i-Suli- 
man, and not more than 20 miles from i t  in a direct line. The summit of the mountain wan 
then covered with recently fallen snow, which threatened to retard the progress of the party. 
Early on the morning of the lath, the first camp over the border in  the Shekh Haidar pass 
was reached, and during that day plnne-tabling was commenced by Mr. Coxen and the Bozdar, 
from the neighbouring heights. The character of the ground bordering the pass was 
distinctly visible all the way to the northern foot of the mountain. This strip of country, 
20 miles wide, between the foot of the eastern slopes and the frontier, was made up of low sand- 
stone ranges of most irregular formation and intricate topography. Immediately on the frontier 
line were fairly well marked, definite ridges, but from the frontier to the first line of the sharp 
edged knife-like limestone ridges, offshoots of the great mountain itself, and pnrallel to its form- 
ation, were nothing but barren, broken, sandstone hills of no preat altitude, bare of cultivation. 
So far as could be seen, though here and there hidden in the recesses of the watercoursee, 
were small insignificant villages, each with its little patch of unhealthy-looking fields. The line 
of march followed the Zao stream, usually called the Shekh Haidar pass, to a point called 
Gauder Kach, where the real defile of the Zao, nbout four miles in len,oth, oommences a t  the 
end of the second day's journey. So far the Great Trigonometrical points fixed on the line of 
the Suliman ridge, supplemented by fixings obtained from points visited on the frontier line 
previous to the first day's march, were sdFicient for the plane-tnblers to carry on the topogra- 
phyGof astrip of country of varying width, adjoining the route itself. The route was traversed a t  
the same time, cliain measurements being taken and bearings recorded with a prismatio compass. 
From Gander Kaoh through this four-mile defile, the traverse alone could be depended 
on. I t  was not till the party emerged on the far side that plane-tabling points were 
again visible. Each day a small guard, usually not more thnn a havildar's party, was 
detaibd for duty with the 6ignnllers nnd surveyors, who ascended the highest available points 
ou either side of tho route, whilst the main force of about 2,600 men was retained in as compact 
a formation ae possible on the bed of the pass. The defile was not found easily In 
addition to waterfalls and otl~er obstructions, there was the well-known Dobarra rock, whioh 



blocked the coay so as to narrow the pas8 to a few feet, through which only unladen baggage 
animals could their way. 111 the absence of piolieers or sappers, Or any scientific road- 
rnnkiug equipment, this was a serious obstacle, and it was only finally surmounted after two 
days d, lay by passi~lg the 1,000 l'oviudah caluels {of which 5(10 were laden with " bhoosa 1 9  

for the llse of the 800 mules1 through first, while the force r-mained encamped a t  Gander 
Each, in rear of the 1)obama stone. During this process but little could be done in the way 
of sul-veJiug, but the llozdar made a useful reconnaissance towards Drazand, and the traverse 
was kept up cont i~ luo~~s ly .  From a little ahead of the I)obarra rock a long march was made 
to a place called the *'Qhhi," pnssing over tlie kotal or watershed a t  the head of the Zao, 
and down into the drainage of the Dirrabari Zam, which a t  the O h i t  rruhes through a wild 
narrow Forge, cutting across the massive Linrestone ridges of the northern s p ~ s  of the 
Takht-i-Sullman and streams out into the sandstoue country beyond. This forms tile 
Daraban pass. I t  is possible for men on foot to get through it, as later on Hera Sing 
carried a traverse from the site of this camp thror~gh the pass, fixing the position of Drazand, 
and finally joinin on to t l ~ e  line of original route On the day ou which this mwch was 
accomplished, an e k ort was made to reach the high rarige which is the natural continuation 
of the 'I'akht ridge, northwards, and there to estahlish a trigonometrical stution which xllight 
serve as a third point of observation to the two on the Takhtmountain irself. Starting at day- 
break with a small escort of 25 men, the party struck into a line of drainage which obviously 
would finally carry it  to the summit of that ridge if persistently followcd out. No guides 
were procurable, and i t  consequently devolved or] the survey officers to find their own way 
about. The ascent lasted mnny hours, and was very severe. I n  the sllort November days 
i t  was soon apparent that the real backbone of this great range wss beyond reach, and that 
some minor point must be selected in order to secure time for even a rapid round of observ- 
ations, in addition to the plane-tabling. 'I'he point called ' I  Karajbina" was finally selected, 
and from i t  communication by signalling was opened with Shekh Budin. Late in the 
afternoon the observations were concluded, and it was dark before the party had reached 
the Zso nullah, on the line passed over by the force. The greater part of that long march 
to the Qhi t  had to be made at  r r i ~ h t  by the survey party and the sna l l  escort with it, but 
no attack was made and camp \\as ~afe ly  reached. I was, however, warned by General 
Kennedy, commauding the force, t h t ~ t  no further attempt to reach poi~lts so far from the 
line of route would be permitted. From the Ghat to Waztlana and Wazdaua to Pazai the 
topography was carried on as before with the aid of the l'akht points, and one or two 
north and south of the mountain. A t  Pazai the force faced the western side of the moon- 
tain, nearly opposite the Southern Takht peak, and a small narrow path up  a steep spur 
leading to a defile through the stupendous cliffs which surrounded its summit showed 
the way to t.he top of' the rnourltnin. Siich a pathway would have been difficult enough at 
any time, but it  was IIOW held by the Eedarzai section of the Sherani tribe, who had built 
formidable "sangas" and otber barriers across the defile, and were prepared to defend it 
to the last extremity. A survey reconnaissance, however, assiated by the local knowledge of 
the Bozdar, led to the suggestion that another way up might be found by making a long 
flanking movement to the southern end of the mourltein, fol lowi~~g the course of a nullah, the 
head of which muet clearly be found under the edge of some rattier more accessible looking, 
but s!ill precipitous, cliffs that could be seen through the telescope in that direction. But 
se such a movement would have no chance of success unless by way of a surprise, and 0s 
Sherani guides were certainly not to be depended on, it  devolved on the survey officers to 
show the way in the dark. Accordingly, with the help of the trusty old Bozdar, I offered 
to guide a flanking party to the summit of the mountain by night, and to turn out the 
Kedarzais, if possible, by daybreak. It was a long and anxious night's work, stumbling 
almost blindly along the bed of a nullah full of boulders and fallen trees, and as day dawn- 
ed we just found ourselves on the summit without having fired a shot, but still a long 
distance away from the head of the Pazai ICotal. I t  was then difficult to determine what 
c o u m  to pursue. There were two ways leading to the Eedarzai position : one along the 
edge of the oliffe, which might easily prove impracticable, and another which was an obvious 
hill track, and which the Bozdar rightly surmised led from their position to the 
Kedarzai village in the plains below. We followed both, the main body of the force took 
the road, and a smaller party of the 1st Sikhs, which I accompanied, pushed their way 
along the cliffs. 'I'he latter were the first to reach the Kedarzai position, coming suddenly 
to a point commanding it, just ae the front attack from below was beginning to develop. 
I t  needed but one volley from the advanced guard of the Sikhs labout 6ft.y men) to scatter 
the whole Eedarzai force. l 'hey were so completely surprised, and so utterly rcuted, that 
1 believe that in the courfe of an hour or two not one was left on the summit of the mountain. 
Their loss was about :+O killed and ours was nil 

The ~ u m m i t  of the 'l'nkht mountain wns found to consist of a long, narrow valley, abollt 
eight mile8 long, and of width varying from one to two miles, enclosed between pnrallel 
ridges of rugged and precipitous limestone rock, seamed end scarred with deep indentations 
where the &inn e had worked its way during the course of ages to the plains below. 
About two miles !om the highest peak, the nortbern summit, aalled locally the h b e d ~ t *  
chuka," or juniper point, or sometimes the " Kaisnrghar," wae o level space, coverir,g about 
half a square mile, called Maidan ; this wae the water porting. From here the drainnge found 
ita way through precipitous gorges both to north and south along the line of the enclosed 
valley. The whole mountnin was thickly covered with two c l n ~ s e ~  of pine ; the chilgoen " 
(or edible pine) and the yinlra ercclsa. buring the first day, after securing the road up the 



mountain, a was made northwards along the valley in search of water. No 
water was found, although it probably existed far down in the deep ravines which drain 
this central valley. A t  Maidan there were two dry tanks, said to be full of water immediately 
after the rainy season, and generally to hold a sufficient supply all through the subsequent 
winter. The want of water seriously retarded the progress of the work. Not less than 450 
men were considered sufEcient as a guard and esoort to the survey party, and 150 more were 
added to assist in  transport arrangements. Water was brought up from Pazai in pukhals, on 
mules. On the 29th November the advanced force pushed on over most trying ground to 
Maidan, and the night was passed there round log fires, which were freely kindled in order to 
temper the cold of 18 degrees of frost. On the 30th the great " Kaisarghar," the highest 
peak of the Takht, was ascended. The air was clear, and a most comprehensive view 
northward and westward was obtained. Unfortunately the delay caused by taking 
450 men up a steep and rugged mountain peak was fatal to the chance of a long 
day's work. Two or three hours were all that were obtainable, and, unfortunately, 
also at  this juncture the Bozdar collapsed with pleurisy. Mr. Coxen never attempted 
the ascent, so that triangulation and topography had thus to be carried out together by one 
unassisted officer. The extent of view was very remarkable towards the north-west and 
south, but eastward the eastern ridge of the mountain blocked out the view of the 
plains. The height of the " Kaisarghar " (11,300 feet above sea) was such that the 
innumerable lines of hills traversing the central Afghan plateau were very much dwarfed 
to the observer, thqre being absolutely no peaks or points in that direction which appeared 
to have any special prominence. A reference to the plane-table chart very soon showed 
that every commanding peak that in any way stood out in  the perspective of this vast land- 
scape had already been fixed in the course of the Afghan eurveye. This was satisfactory 
to a certain extent, but it still left a large central area unprovided with trigonometrical 
points. Observations were accordingly taken to these low lines of hills, and a record kept of the 
approximate distance and appearance of each point observed; but i t  was exceedingly difficult 
to pick out any point certain of identification in future, and the intense oold rendered the 
process of observing a most trying operation. It was almost more important to examine the 
topography of the map compiled from recent explorations than to take observation8 with the 
theodolite, and this part of the work proved entirely satisfactory. The distance was too 
great generally to make certain of details, but many important geographical features in  
the Birmal hills, the Gomul and Zhob valleys, and the Musakhel country of the Upper Vihowa, 
recently explored by the Hakim and the Bozdar, were easily identified, and the general 
correctness of their geography certified. I t  may be stated broadly that the trigonometrical 
fixings required as a basis for topography in that central area, which is bounded on all sides 
by completed surveys, are very few. The summit of nearly every hill in that area mould have 
sufficient command to bring well fixed points into view along three-fourths of the horizon ; 
but, as matters now stand, the scale would be small to admit of their introduction into the 
map. It is certainly advisable to obtain more points if possible, and the triangulation from 
the Takht will secure this result. On the night of the 30th, another bivouac was made on 
the Maidan, and the following day the party returned to the Pazai pass. No attempt was 
made to ascend the southern peal; of the Takht for reasons already given, but an exploring 
party would doubtless have visited that corner of the mountain, to  ascertain the accessibility 
of the ~ e a k ,  and to visit the great shrine which exists below i t  (and not, as is generally sup- 
~ o s e d  on the summit), but for the impossibility of providing for such a n  unwieldy force as 
was considered necessary for escort duty. Another m d  more suitable peak to the south- 
west of the Southern Takht was selected for a station, and observations, combined with 
topography, were taken on the 31st. Here the luck which had so far attended the operations 
in the matter of fairly clenr weather suddenly failed. The day was cloudy and hazy, but so 
far as it  wns possible to tell, no point previously observed was missed from the round of 
observations. The return journey to Dera lsmail Khan was unmarked by any special incident. 
Fresh points of vantage were reached by the topographers, Mr. Cosen having penetrated 
some distance into the hills west of the Takht during the course of the operations on the sum- 
mit of the mountain. The topography was increased and improved, especially by the plucky 
traverse run by Hera Sing, who took a native escort only, and traversed the " Ghbt " defile to 
Drazand. This left very little of the district between the Takht and the frontier unmapped. 
Subseqnent to the return to Dera Ismnil Khan, the Bozdar continued the topography of thiR 
trsns-frontier strip southwards, but was unable to map the Dabua pass, whioh still remains 
a blank. EsuF Sharif's survey of the Gomul pnss connects the work with 'CVaziristan on the 
north, and a subsequent exploration on his part up the Reminuk pass to the foot of the great 
Misri Bob mountnin has filled in still further details in continuation of the BozdarPs tope- 

Thus, with the exception of the head of the Dabua pass, the topography of the 
front~er is continuous and complete from Kohat to the Reminuk. 

dlcn~orandrtm on the trihnl d~cisions of the Knknr I r t b ~ s  by M n .  G .  B. SCOTT, Sr t r~eyor ,  
Suruey of I d i n ,  rlotrd 219th Novengber 1884.  

TIIF, Kokni-n are divided into two main branches, known respectively as the Sanatin and 
Sanza'r. The latter appears to be that hitherto styled the Sr11,nn f i l inrs .  T o  the name 
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Sara,, I could find no other clue than one given by the chiefs assembled at Mma, that it 
applied to the Sanzar by those unacquainted with the true appeuation. 

The Sa~zatia oooupy the country between the Harnai and Bori valleys, portions of 
the Ptslbi,~ and some vlllages at the extreme head of the Bori. 

The sections and sub-sections of the Sanzar are given below :- 
The SanzLr are divided into six main seotions : 1, Alikhel ; 2, Arabilchel ; 3, Utmankhel ; 

4, Bnritkhel ; 5, Abdullazai ; 6, Kibzai. 

1. The Alikhel oooupy large portions of the main Zhob valley and Khaisor. 
2, ,, Arabiklrel occupy the eastern portion of the Bori (or Arabori) valley. 
3. ,, Ut~~~ankhel, most of the western portion of Bori. 
4. ,, Bnrcitkhel, the country in the neighbourhood of Chenn between Marra and Zhob. 
5. ,, Abdullmai, Mena Bazar, and country to the north and enst of ~ t .  
6. ,, K,bzni, or Kir~~n~rai, Morga, Eakhoo, m d  neighbourhood, up to the Musakhel 

country. 

These are sub-divided as follows :- 

The Alikhel. 

1. Shadozai ... a. 

b. 

2. Mirzai ... 

3. Badsuzai ... a. 
Also known as 

Dreplarai or b. 
3 fathers. 

... 4. Gorizni 
5. Ismailzai ... 
6. Hedarzai ... 

Shamozai ... Mardanzai 
Ialalzai 
Massazai 
Aladadzai 

Ibrahinozai Khoidadzai 
Daulatzai 

Akhtarzai 
Shahzai 
M~rozai  
Ahzai 
Patozai ...... 
Fakirzai 
IVashinzai 
ahmakzai ... Yahyezai Ismailzai 
Manakzai 

Alizai ... Adinzai 
Baizcli 
Anezai 
Ibrahimzai 

... Watral and Khaisor 
Zhob and Khaisor. ... ... Zhob and Arat-i-khula. 
Zhob and Khaisor. ... 

... Hindu Bagh and north of it. 
Sur Tangi, Tirakhula, aud ... 

Zhob. 
Zhob (Shinkai Bagh, &o.) ... 

::: ] Among the others in Zhob. 
... I 
... Kazhe and Sharan. 
... Ditto. 

Gwandamarra. ... 
... Knts (in Boli). 
...I 
... I 
... I Zhob, Wakhlin, aud Eastern 
... Khaieor. ... I ... J 

Thahigalu. 

1 Gwal and neighbourhood. 

The Arabilihrl in Bori. 

1. Hamyazai ... Mekhtnr, Nalai, Nushpa, Wahnr, Enstern Sharan, Nni 
Wiala, Sabara. 

2. Alizai ... . . .  Weetern Shnran. Chena, Sagrai, Barnamai, Sharan. 
... 3. Shabozai Dargai (Eastern). 

4. Khudizai ... Uilhi, Lahor, Marra, Wariagai, Dargai, Zangiwnl. 
Khanau or d i n g  Eaqtern Karez, Eastern Shah Knrez, Pinkni (on Tor~lnr). 

eection. A11 four sections graze their flocks on Torkheza, Churmn, 
and Uzhda. 

The UtmrcnkAcl. 

n. Fhahbazai ... Pathan, Girki Zanpal, Icohar. 
h .  Mahmudzai ... Kot and neighhourhood. 
c. Nakozai . . .  Hodlin, Arboshin. Nipnnge (Nimpan of old mnps). 
d. Turkzai . . .  Zgarluna, Westprn Knrez, Western Shah Karez, Jarknrez, 

Kohar, Sirki Zangal. 
e. Khadarzai . . .  Minara, Agbergn, 
A fnmily of Syuds known as Baidar live in Jarkarez. 

The Barcitkhcl. 

This nlaee ie not divided into any well-known sections ; is not so considerable as the 
others; livee in Chena and neighbouring hills betsreen Uori and Zhob. 



The Abdullazai. 

a. Pakhezai ... . ,. Mena Bazar. 
b. Mallizai ... In h i b  north and east of Mena, as far ae 
c. Badenzai ... ::: { Marani and Yandothel country. 
d. Khajalkhel . . . . . . Pagaosheks, a valley near Sawara, south of 

Mena. 

The Eibzai. 

a. Kabalzai ... ... Morga Kakshai. 
b. Shamamzai ... ... Kakhas, Barakwal. 
c. Khudizai ... .. . Taoda and neighbourhood. 

The hamlets of Chimjan, Chinalai, and Dargai on the west end of Bori, and certain 
hamlets among the other Bori villages are inhabited by Dumers, a tribe apparently descended 
from the retainers of the first Kakar invaders, and known as " Hamsayas." They also occupy 
villages in the Sanatia country, among others, Bughao, Si~tjnwi, and Smallen on the Quettah- 
Duki road. They appear to be more skilled and careful in  agrioulture than the Kakars. 

The diusakJ~e1 Tribe. 

The Musakhel, whioh is quite distinct from the Kakar tribe, inhabits the country along the 
upFer portion of the Suni and Vihowa rivers, between the eastern watershed of the Bori, the 
Bozdar and the Sharani countries. The people are nomadic in their habits and possess large 
flocks and herds ; but their chief wealth consists of camels, and they are largely engaged in 
the carrying trade between Zhob, the Bori and India, especially the Lehrzai section, which 
does not appear to have any settled habitation. They probably would find it diflicult to 
muster 1,000 tuhurs, all told, or 100 matchlocks. 

The lUusakJ~l. 

1. Lehrzai .. . Mangazai 
Kabalzai :I:) Bazar, Kot, and scattered over the hills in 

Nohzai ... blanket tents. 

2. Hassankhel .. . Senzai .. . Toi. 
Umarzai . . . Premzai. 

3. Belkhel ... Hamzazai .a. 1 Baha. 
Mugdzai ... 
Malizai ... Choha. 
Shadizai ... North of Nari. 

Estinzats of lhejghting strength of Sanzar. 

The care and persistency with which the Zhobmals and others hid themselves and their 
families, the peculiarly low hovele i n  which aU but the chiefs live, only showing as low 

of earth, and the numbers who live a purely nomad life in  blanket encampments, 
render it  difficult to form a correct estimate of the inhabitants. Bllt the following process 
may give a fair approximation. 

The Boriwal, consisting of two main sections of Sanzir,' viz. the A,nb3ihsl and Utmnn- 
kllel, live in fairly well-built huts in villages that ffqrm a marked and pleasing feature i n  
Bori, in  contrnst to Zhob. A t  first sight these villages appear very large, but on closer 
inspection it  is found that large portions of what appear to be habitations are enclosed fruit 
or vegetable gardens. 

They engage more largely in agriculture, possess a far larger area of cultivation, 
are evidently muoh wealthier, except iu sheep and cattle, than the Zhobwal, and clan for clan 
should certainly be more numerous. 

They occupy about 35 villages from Mekhtar to Kate ; allowing 30 families for each 
village, or rather cluster of enclosures, and two able-bodied men for each family, me get 
a total of 2,100 tnlwnrs; add f more for the nomads, and we get a sum total of 2,800 fighting 
men, or 1,400 for each seotion. 

Taking, next, the most powerful of the Zhobwal, the Alikhelsection, we find them divided 
into six sub-sections, three irnporta~lt, three unimportant. Of the three first, taking the most 
powerful, the S/,nrEozni, we have the occupants of Hindu Bagh of some 200 to 300 hovels in 
the neighl,owhood of Shah Ishan Killa, and the Daulntzai hamlet perhaps capable of shelter- 
ing 200 families, thus we get a total of about 700 families : again, allowing two able-bodied 
men for each family, we get 1,400 men ; add about a third for pure nomads, and we attain 
a total of 1,800. 

Taking, next, the Bnd.vrzoi section, the group of huts they O C O U P ~  in Zhob might shelter 
300 families a t  the utmost; add 100 more for nomads in Khaisor and Wakhlin, and two able 
men for each family gives 800 men. Allowing an equal number, that is 800 men for the 
N ~ r z a i  and half that number for each of the three less powerful sections, viz. the Iqmnjlzaj, 
Ifidnrzoi, and Qortzai, we get a total strength for the Ahlihcl of 4,600 men, whioh is evidently 
rather over than under the mark as compared with Bori. 

f 2  



Next, something less than to the two Boriwal seotions for the Abdullazai and 
Kibzai, or say 1,200 men each, and say 1,000 for the smdlest section, the Bardtkel, we then 
have the following numbers :- 

... ... . . .  1. Alikhel 4,600 talwars. 

. . .  ... ... 2. Arabikhel 1,400 ,, 

... ... . . .  3. Utmankhel 1,400 ,, 

... . . .  ... 4. Baritkhel 1,000 ,, 
. . .  . . .  . . .  5. Abdullazai 1,200 ,, 
. . .  . . .  ... 6. Kibzai 1,200 ,, -- 
... Total 10,800 able men. 

Of these, a t  least one-third would be oompelled to  guard the flocks, herds, and families in 
a tribal gathering. 

I find the total number of men has lately been estimated a t  about 144,500. Even 
allowing men here to mean souls, i t  would still mean a fighting strength of 29,000 men. 
But  the Sawatia are only estimated a t  7,000 men. As these are descended from the same stock, 
ocoupy an equal, if not larger, extent of ooontry, are more settled, and possess more villages, 
and have always held their own against the Sanzbr, the total strength should be quite equal to, 
or very near, that of the Sanzhr : I consider 10,000 talwars a very liberal allowance for 
the Sanzir Kakars. Certainly this number only allows about 10 souls per square mile. But 
a large portion of the country is uninhabitable, and a larger still, only suitable for grazing 
purposes. 

The principal adicles of import are- 
English and Indian cotton goods, indigo, salt, iron, copper and brass utensils, wooden 

platters, sugar, molasses, tea, alum, leather, shoes, China-ware, and cattle. 
Exchange is generally by  barter, but British Indian coinage is coming into general 

use. The terms pisa, anna, and rupee are adhered to : a 4-anna piece is called a " pao," and 
and an eight-anna piece a " habasi." 

The following local names of trees found in the Zhob hills may be useful :- 

Tamarisk . . .  . . .  . . .  . . .  Shitleegai. 
Wild olive . . .  , , . . . .  . . .  Sharawan. 

. . .  Juniper . . .  . . .  . . .  Obushta. 
Poplar . . .  . , . . . .  . . .  Spi~~awani. 
IVillow . . . . .  ... Villi. 
Pistachio, a small wild variety ... ... Uzhgai and Shna. 
Bhan (Punjabi) . . .  . . .  . . .  Palawan. 

I have here only taken up topio~,unlikely to be taken up  by those unacquainted with 
the language, and only that portion of Zhob, &c., that I was more partioularly employed in. 

Nott.9 by COL. H. C. B. TANNER, B.c., Deputy Superintcnrlent, Survey of India, on the 
journey of the Lama through i1entra6 and Southern Tibet 

AMONGST other information of great interest brought back from Tibet by the Lama 
is his account of the famous lake of Ybmdok-tso or Lake Pi l t i .  The notes are accompa- 
nied by an excellent map obtained by pacing and angular measurements made with 
a prismatic compass. l 'he  Lama made a circuit of the whole lake, and then a cirouit 
of the tract which is almost enclosed by arms or broad creeks in which the western extremity 
of the lake terminates. 

A11 previoue travellers and explorers have confined their examination of the Yimdok- 

Y6m or Yeum of some. 
tso to a small section of its north-western shore between 

Nagnrcb~ NBgartsi and the KhAmba L a  pass, because that section lien 
on the high road between Shigatsi and Lhbsa Mr. '1 horn@ 

Manning in 1611 followed this route when he visited LhBsa ; and the beautiful view 
he obtained as he approached the lake from the west is one of the fow in all Tibet 
that called forth remarks of admiration from him. Beautiful aa the view of the long reach of 
the northern creek appeared to Manning, it  cannot be compared with others that mnY 
be obtained from the southern or eastern shores. Manning's view was restricted 
to one arm of the lake, only about 13 miles broad, and extending for about 16 miles, 
and the snow-ctlppecl mouutains which were visible on the opposite shore were too 
close to allbm of an elfwtive view; but from the points towards the eastern shore the 
snow-clad monntains, distant from 16 to 25 miles, are likely to appear to great advantage, 
reflected .in the .lake. From the south the view aoross the water is varied by an additionnl 
point of Interest ln the shape of an island and monnstery. about a mile or less from the shore. 
'L'he whole lake is embosomed by mountains, except a t  the eastern extremity, where they 
fall away aud admit tile respectable stream wl~icll draius the Yhmdok Iibr mb sing or the 
'' starry plains" or " plains of heaven," a delightful and far-reachiug extent of rlch sward 





on which araze tl~ousands of cattle, horses, and beasts of the ohaae. The mountains surrouod- 
ing the YBmdok in some plaoes recede to a distance of several miles, and the space between 
the foot of the hills and the water is either cultivated or left for grazing. Villages and 
monasteries surround the lake, and are dotted all along the small bays which so frequently 
indent its shores. 

The Tibetans have bestowed upon the lake the very prosaio name, YBmdok, or 
scorpion lake, in  allusion to its shape, Nigartsi being a t  the extremity of the right, 
and Tag-lung of the left claw; the tail is a t  Loh-bu Jong. I t  is dimcult to under- 
stand how, without a map, the Tibetans col~ld have been aware of the resemblance 
the shape of the lake has to that of a scorpion ; and as the delineation of the lake in 
the Lamays maps bears out this resemblance, they presumably have maps which give 
a fairly correot idea of the shape of the lake. As a matter of fact, the lake, which was fiat 
visited by D'Anville in  1735, has been shown in all the old Himalayan maps, but 
inaccurately as regards both its geographical position and its size. The Pandit oonneoted 
with the Survey Department, who visited it  in  1866, made a round guess as to its circum- 
ference, which he believed to be about 45 miles; but as neither the Pandit nor any previous 
explorer had examined any but its western section, they could not have had any complete 
idee as to its actual dimensions. It is a singular merit on the part of the Lama that he 
cleared the map of this lake district of everything which was not the result of positive 
infomation. Many high hills or mountains dip their spurs preoipitously into the w a t e ~ ,  
and cause an endless variety in the scenery. 

On the mountain tract, which is nearly encircled by the two scorpion claws, or the 
western arms of Yimdok, is an inner lake, Dumu-tso, with a circumference of some 2.1 miles, 
and elevated above Yamdok as much as 500 feet. This sheet of water is regarded by the 
Tibetans with great awe, fear, and superstition. There is an idea that some day Tibet is 
doomed to be flooded, and all animal life destroyed by the overflow of this lake ; and prayere 
are constantly being offered up in the surrounding monasteries to avert the catastrophe. Earth- 
,quakes, landslips, and convulsions, accompanied by subterraneous noises, are said to be of 
constant occurrence, and the waters are reputed to be steadily rising, notwithstanding the 
precaut,ions taken hy the monke, who continually offer up their prayers to turn away the 
wrath of the demon of Dumu-tso, said to be confined below the waters. 

yimdok-tso has been called indifferently Piaht6 or PBlti or PedB, simply because one 
of the best known and most frequented towns on the northern shore is a resting-pla.e on 
the high road between Shigatsi and Lhbsa. Yimdok, however, is the true name. I t s  altitude 
above the sea is determined at  13,800 feet by the Lama, and previously a t  13,700 by other 
explorers. The circumference, including the bends of the shore, is about 170 to 180 miles, 
and by the regular road which crosses many spurs of the encircling mountains, 120 miles. 
There a large population on the banks, and much cult,ivation. A n  old account states that 
there was a great export of salted fish from the neighbourhood of Yamdok, and that 
boats were much used ; but the Lama reports that the traffio in fish has been stopped. The 

which rise up near the centre of the lake are assumed by the Lama to attniu 
&out 18,000 or 19,000 feet, which would place the summit of the highest oue 
4,000 feet above the waters. On the whole, lake Ybmdok must be about as charming 
a spot as one could well find anywhere ; and I cannot conceive a more exhilarating trip thau 
a gallop across the soft turf of the " starry plains, " followed by a row over the lake, and 
finally an ascent up the central mountains, whence the beautiful scenery of the ueighbowhoo~ 
might be enjoyed. 

A number of much used, but little known, routes lead away from Lake YBmdok. Oue 
Thib Ln. Tungo Ln. 

over the 'Lhib L a  pass cid Kodesho Jong (Kidishor) and 
Tungo L a  (16,330 feet high) to Lhbsa was followed some 

years back by D. C. S., who has kindly supplied me with names of places on the road. '1he 'rhib 
L a  is very high indeed, and a very difficult pass. From the summit D. C. 8. saw some very 
high snow-clad mountains towards the north-east, situated somewhere on the watershed of the 
K i  chhu and Brahmaputra, and he supposes them to be more lofty than any he has seen 
in any part of Tibet, except amongst the Everest group . A third well-frequented 
road leads from Tag-lung (pronounced 'llhlung) on the sout -western corner of YBmdok to  the 
Lllobrak' (pronounced Lhobra) country. I t  was followed by the Lama, and mill receive 
a few words of notice presently. These routes, and the interesting countries they pass over, 
have never until now been made known. The map of the Himalayas showed pure white 
paper, or a t  most dark lines of imaginnrp hills, which were inserted to give continuity to 
the Himnlnyan chain, and existing maps do not even hint a t  any of the Lalnaps L.eograplly. 

I t  may riot seem a ditficult matter to decide whether a lake suoh as YAIlldok has an outlet 
or not; yct, though a circuit of it has now been made, this question is still to a certain extent 
an open one. 'l'ho Lama's exploration embraced a re-survey of the Rong valley, and he distiuctly 
affirms that he san thewaters of tho YBmdok flowing westward througll the Rong valley 
into the Brahmaputra. We know that the height of the water in the Ybmdok is very variable ; 
and the Lama shrtes that when the water of the Brahmaplitra is higher than that of the 
ybmdok, the latter receives a supply from the river; but when the water in the lake is the 
\lipher of the two, the flow is tho otller way. Though L). C. S., however, does not 
this, I conclude that the Lama is right. U e  is a careful and intelligent observer, who is not 
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like1 J to have mistaken the direction of the flow of water down the Ron : valley be 
marched its whole length from the Brahmaputra to  the lake. I 

'rho Lama left YBmdok a t  Tag-lung (TBlung), and crossing the Yeh  L a  Fjass (17,000 feet), 
descended into the basin of the Pho NO Chaug Thang* lake (16,050 Leet), one of the 
highest in all Tibet. This newly-discovered lake is surrounded by  high mountains which 
leave a fairly broad mar in  of grass land along the shores. I t  has no outlet for its waters. 
A nomadic tribe of pure 5ibetans inhabits tho margins of Pho MO Chang Thang ; they spehk 
Tibetan, and are not to be confounded with the Qblokh who OCCUPY the Tibetan highlande 
to the west and north. The height of the lake is over 16,000 feet, a t  which altitude there 
ia no cultivation whatever ; the circumference is about 46 miles. 

The basin of Pho Mo Chang Thang was left by  a depression i n  the surrounding 
mountains in the south-east corner, and the Menda L a  (written Manda La)  pass, which 
leads into the Indian drainage, was crossed. At  the foot of the Menda La,  the Lhobra 
river was met with, flowing from some high mountains to  the westward. At or uem 
the foot of the pass the mountain sides were sparsely covered with juniper; lower down 
with the Dun-san pine of Sundakphu; and a t  Lha-khang Jong , t  where the Lhobra was 
a large river, with pines and the forest common to Upper Sibbim. 

The Lama did not travel along the Lhobra valley, but  turned off ~ o u t h  by the Tun 
L a  pass to visit a monastery situated at  the foot of K u  L h a  Kangri, one of the four holy 
mountains of Tibet proper. From the Lama's description I should suppose the altitude of 
K u  Lha Kangri to be from 23,000 to 24,000 feet. I think i t  has no glaciers, for there is 
a monastery in the bottom of this valley a t  the very foot of the mountain. There are some 
lakes formed by glacial action close at  hand, but I cannot make the Lama understand the 
difference between perpetual snow, ndcd, and glacier. 

The Bhutan frontier is two days' journey southward from LhB-khLng Jong, at an 
important place called Dumt-sang, where there is a frontier post, where those bewtiiul 
r~pou.ssd silver dagger sheaths which are sometimes offered for sale in  the Darjeeling Bazar 
are made, and i t  is a wonder how people living almost as barbarians can produce artioles so 
artistic as the sheaths noticed. Dumt-sang I have been unable to find on any map. 

Some uncertainty appears to prevail regarding the vegetation of Tibet, and espe- 
oially so with the trees : very large pines clothe the slopes of the Lhobra valley at 
a certain altitude, and the same fact was noticed by explorer No. 9, who crossed from Tibet 
to Towang, and who styled them " enormous." The Lama describes the Lhobra pines as 
beinc identical with the common pine of Sandakphu, the DGng shing of Sikkim, 
and the Gobari sala of the Nepalese. A high authority on suoh matters has informed me 
that the Sandakphu pine is the Abie.9 Webbiarza. B u t  as Webb, after whom the Webbiana 
is named, never, I believe, visited Sikkim, and travelled much in the Western Himalayas, the 
identity of the Webbiana of the Western Himalayas with the common pine of Sandakphu 
cannot be established. No two kinds of pine can be more unlike ; the Webbianna of the 
Western Himalayas is tall, gradually tapering from its root to  a pointed summit; 
its trunk ie evenly and fully clothed from top to bottom with a regular succession of 
short branches, but the pine of Sandakphu spreads out cedar-like a t  the top, or has an umbrella 
head, whilst its trunk is almost destitute of branches Very often it  is scarcely to be 
dirtinguished from the Deodar. There is also a remarkable and peouliar ourve or sweep of the 
branches, v-hich I have not seen common to any other tree. 

Now that the Lama's work has been combined with that of other explorers who have 
preceded him in the region between Sikkim and LhLsa, the map reveals a very curioua 
system of drainage that prevn,ils in  the part of Tibet under notice, namely, that the chief 
feeders of the Brahmaputra run for the greater length of their course in a contrary direotioo 
to that of the chief river of Tibet, or in other worde, the sources of the afRuents of the 
Brabmaputra are situated towards the direction in whioh that river flows. This is the case 
with the Ki Chhu, the Bong Chhu, the Shaug Chhu, the Tong Chhu which flows paat 
Thab-den monastery, tbe Nyang or Paina Uhhu, and lastly, the Ithe Chhu which rises 
between the La-MO L a  and La-Ngoi Lo passes. 

The high lands near the head of the Lhobra are said to be the home of the Shao, the 
magnificent stag of Tibet. The other animals in  the valleys are identical with those found 
in Sikkim. 

From LhL-khing Jong, the most southerly plncc reached by the Lama, the Lhobra river 
waa seen flowing away to the south towards Bhutan through a deep gorge. This river 
must be one of thy largest, if not the very largest, feeder of the Monaa, but we know so little 
pf Bhutan that lt ie hard to nay which of the streams crossed lower down by Pemberton 
1s the one explored by the Lama. 

A trade route leads from Lhh-khhng Jong to Dumt-sang in Bhutan uid Nbling, 
Libo, Kurti, Tincho Yet, Tunkar, Tbp6, Taknchi, and Chikosum, thence crossing the Chatsi 
Pikla pass *id the Shuchung monastery, Leling Jong (Tindn Jong),  KhomB Yalamdung, 
ShinkB Takteng, Yujur Tsing dong, to Dumt-sang, an important place where arms me 
manufactured. 

The boundary of Tibet is met a t  NBling, where duty is levied, two days from Lhh- 
khhng Jong. 

Pho Mo=msn and wife. 1 t Lha-khang=God'a Iiouso, i s . ,  tcmplo. 



Leli ig  Jong is probably " Ling-Tsi-Zong " of Pemberton. 
From LhB-khinp Jong the Lama ascended the north-eastern branoh of the Lhobra, and 

crossed out of the Indian drainage into the region of neutral drainage by the Shar-kha-leb 
L a  pass. The ascent was fairly easy, but the descent on the other side quite imperceptible, 
the pass leading up to a regular plateau called Tigu,' a desert on whiob is situated the 
extensive lake Tig6-tso (15,500 feet high). This was skirted ljy the Lama for some five or 
six miles, and then the Che L a  pass (17,000 feet high) was crossed, and the head of the 
fruitful and populous valley of Yarlung was entered. 

Tig6-tso is a fine body of water, with a circl~mference of 38 miles. It may have an 
outlet towards the south-east, but though the Lama saw a depression in tho mountains in that 
direction, through which there m g h t  be an exit for the waters, he was uuable to obtain 
certain information on this point. 

From the Che La, a splendid view was obtained of the group of peake composing the 
Par-Lha-Shang-Pu, one of the four holy mountains of Tibet. The mountain cannot be 
very high as supposed by the Lama, for the monastery of Kang-gyi-oo (15,500 feet high) 
situated in the bottom of a valley is within 2& miles of the summit of Par-Lha-Shang-Pu. 

The Yarlung valley is the pleasantest and the most populousin all Tibet. A t  its 
lower and northern extremity h i t s  grow in profusion, and unlike the slopes of Western 
Tibet. the hills are forest-clad. Monasteries of note are numerous. and shelter thousands 
of monks. 

The journeys made in Tibet by the Lama in years previous to 1883 will only receive 
a passing notice from me, although the geography collected in  these journeys has been shown 
on the LhPsa map. The most important of these journeys are two : one which traversed 
from Shigatse along the left or north bank of the Brahmaputra to Thib-den monas- 
tery, and thenre on to Pon Shendarding ; and the other from Janglatsi Jong through 
SPkya to n i m b a  Jong. Pon is the name of the ancient religion of Tibet which was 
almost extinguished by Bhuddhism. The map shows by the prefix " Pon " those  laces 
where the religion, of which we shall know more when the reports of D. C. S. are made 
public, still has votaries. 

From Pon Shendarding the Lama travelled by a new route to the reat monastery of B SQkya, which is for many reasons only second in importance to LhLsa. rom this place he 
went by a road not marked previously in any map to Tashi Tso (Tashi Chuiding of explorer 
No. 9), a t  the south-west corner of Lake Tso Mo Tel Thung, a fine sheet of water, 
44 miles in circumference. Explorer No. 9 in 1871-72 skirted the western, while the Lama 
in 1882 followed the southern shore. Pho Mo Tel Thung may or may not have an outlet 
for its waters, for although the Lama, a t  a short distance from the lake, crossed a stream 
flowing in a direction away from it, he could not make up his mind on this point. 

On the western bank of the lake the Sikkim Raja has a jagif.  which was pre- 
sented by the Tibetans some time back to his father or grandfather. 

Bestdes the journeys here noticed, the Lama has made others, but owing to his want of 
a thorough knowledge of route surveying, the geographical information he might have 
brought back with him has been lost to us. Thus the route from the Kang  L a  on the 
north-west frontier of Sikkim to Kltambe Jong cannot be mapped. The journey was a vsry 
arduous and trying one owing to the height of the passes met with. I t  was in  that journey 
when in company with D. C. S. that the two together crossed the hi h Nai Zin Sang Ra, 
and then after traversing the elevated region at  the head waters of t e Zemu river, found 
their way by the Chorten Nyiama to Khimba Jong. 

% 
One very plain fact may be gathered from the notes furnished by the Lama, namely 

that Ttbet in summer is as delightful as in  winter i t  is wretohed. I n  summer the land is 
covered either with crops, with luxuriant waving grass, or with soft velvety turf; streams flow 
ill every valley, and all nature is bright, sparkling, and fresh, but in  winter king frost reigns 
supreme ; all vegetation is dried up, the trees are leafless, and a oold, cutting miud tears over 
the face of the land, raising clouds of dust, and forcing its may through the ill-made doors and 
windows of the houses. 

Game is abundant in Tibet, but one oannot learn much about it. There appears 
to be a great objeotion to taking animal Life, and those of our countrymen who in the 
last century visited Tibet complained of the obstruotions put in  their way when they wanted 
to shoot. 

There is a greet difficulty in arriving at  a suitable method of spelling Tibetan proper 
names. I have attempted to render them on the map so that they may be recognized by 
travellers, but the system employed may be objected to by those who know Tibetan. One 
of my difficulties has been this, that the Lama differs sometimes with D. C. S. The 
latter is no doubt a high authority, but the Lama, I should suppose, would be more Likely 
to give the names as he has heard them pronounced by the common people of the cotl.ntrp. 
Some of our explorers, not knowing Tibetan thoroughly, have occasionally made a great mess 
of Tibetan names, a number of which, as they appear on the maps, cannot be recognized 
either by D. C. S. or by the Lama. 

I n  most cases I have adopted the spelling of D. C. S., and I am indebted to him for 
having taken the troublo to revise most of the names which appear on the map. 

b o t h e r  lake i t  was my duty to report on wns the Sar-i-Chashma-i-Aba Sind, otherwise 

Lake Obdz IiuL 
Ghhz Kul, a t  the head of the Kunar branch of the Indus, sitllated 
in Lat. 3 6 O . 5 4 '  Long. 74O,  and accepted by the inhabitants of Gilgit, 

- - - -- - 
' Tlgu=fiuh. 



Yesin, the Baroghil country a~ p a r  excellnnce the source of the Indus. The name 
is by no means uncommon, another lake of the same name being at the head of the moat 
southerly feeder of the Oxus and separated from that under discussion by the undulatiog 
spurn of the Barojhil range, i.e., the Hindu Kush. That at the head of the Kunar branch 
was known by hearsay to Asiatic geographers before the exploration of M.-S., the Kashmh 
Gyud, fixed its position, and in my opinion is identical with Hayward's Karambar Sm or 
Tshknrmam Sar, whose waters flowing under a glacier pow into the valley of that name. 

The people of Yasin and the adjacent tracts are aware of the peculiar way in which the 
glacier nearly closes up the outlet into the Karambar valley, and Hayward received his 
information from them. He, however, was murdered in the Yaain valley, at a spot only 
two or three days' journey from the lake, just when about to orosa over into the Karambar 
valley with the object of exploring the lake of that name. 

The explorer travelled from the Barojhil highlands alone the right bank of the 
Kunar river until he reached the lake Qhaz Kul or Sar-i-Chashma-1-Aba Sind at its head, and 
from a spot on the northern shore was pointed out the ap through which the Baroghil % people stated the waters were discharged into the Karam ar valley. The people described 
how the glacier, sometimes advancing and sometimes stationary, either blocked up this 
outlet or allowed the water to pass beneath the ice, and how great noises " Like the firing 
of guns" were made by the water in its sub-glacial passage. 

Ueneral Walker was inclined to suppose that the Syud's Bar-i-Chashma-i-Aba Sind and 
Hayward's Karambar Sar were two different lakes, but against this supposition I urged that 
tho region embraced between peaks trigonometrically fixed by myself was not extensive 
enough to contain two large lakes. I n  making the map I had barely room for the insertion 
of one. 

The region ahout lake Qhiz Kul has rather the aspect of a tract in the Arctic 
zone than one pertaining to an Indian system of drainage, and the constant movement of 
great masses of ice gives rise to peculiar and strange topography not found in ordinary 
mountain regions. The freaks and vagaries of glaciers moving on steep gradients produce 
sometimes unexpected and startling phenomena, of which we know very little ; and consider- 
ing that the evidence regarding the two outlets of the lake obtained by "The Syud" from 
the people of Barojhil was quite independent of that fimished to Hayward by the people of 
Yasin, I think the chances are greatly in favour of my theory, that there are two outlets 
to the lake under notice, and that there is only one lake called indifferently Sar-i Chasma-i- 
Aba Sind and Karamhar Sar, and not two lakes as supposed by General Walker. 

Major Biddulph penetrated a considerable distance up the Karambar valley till con- 
fronted by glaciers barring further progress ; had he reached the head of the valley, this 
interesting lake question would have been cleared up. 

I t  was from the Karambar valley that the water, long pent up by a glacier which had 
broken away from a side ravine, and had been precipitated into the main valley, suddenly 
bursting the ice dam, swept down the Gilgit and Indus valleys, and devastated a vast regioll 
WJ far as Attock, and causing the Kabul river to flow backward on its oourse, inundsted the 
cantonment of Nowshera.* Could the identity between the Syud's Sar-i-Chasma-i-Aba Sind 
and Hayward's Karambar Sar be established, the lake might with great propriety be named 
after Hayward, who lost his life in so courageously endeavouriug to explore it. 

Extract from the Narrat ive  Report of M J ~ R  A. W. B A I R ~ ,  R.E., Deputg S~cperintetzderat in 
c h a ~ g c  Tirlnl nnd Lccelling Operations ;-.season 1883-84. 

THE levelling operations under Mr. Belcham extended from Chikhalvohol (the closing 
point of the levelling done in 1877-78) near Dhulia in KhSndcsh, to the Sironj base line, 
having been carried rid Mhow and Bhopal. 

Thus the line of levels from Kurrachee, through Sind and the Punjab, to Dehrn Din 
and thence us Delhi along the great arc series has been joined to the line of levels from 
Bombay, which was carried to Ka ly~n ,  Igatpuri, Dhulia, Mhow, Bhopal, and Sironj. The 
termini of this very long chain of levels are the tidal stations at Kurrachee and Uomba?~ ; 
and the determination of the mean level of the sea has been obtained at both places wtll 
great nccuraoy. 

We are thus enabled to apply a very rigid test, to the levelling operations, nnd the restilt 
is n highly satisfactory one, viz. that the error in levelling over this immense distance is only 
0.624 foot, or 74 inches. 

The volume of t,ide tables for 1885 will contain the predictions of high water and 
low water for the same number of ports (20) as the tables for 1884, and the nctual values 
of the co-efficient8 to be employed in setting the tide-predicting machine have this year (for 
-~ 

8se  1)rcw'n work on Knrhmir. 
I 1  is strnnqe that Knilnq mo~lntnin in Western Tihet is not coneiderad 0110 of tho four holy mountn~ns, hut the Lnnm 

nerur reen>e#l to i~rclude thin r e ~ o n  in Tibet proper. 
Tho four holy runulrtnins are KII La Kanpi ,  Y6r Lhd ShBngpu, Nuijin Kdng S ing  or Hi-".King YLng, and Nui~in 

Tb5nr La, near Tenfi Nur lake. With the excoption of tho Ipst, thoy aro abown on tho L h a a  sheet. 
Oh& K111=Gouse Inkc. 
Sar, Kul or Kol=lnko. 
Ynr =stream ur vnllny. 
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the first time) been sent to Mr. Roberts. The form in which the various CO-efficient0 are 
now determined, aocording to Professor Darwin's suggestion, enabled me to make one deter- 
mination of the mean value of the amplitudes of eaoh tidal co-eficient from each year of 
observation ; and by taking the average value of all these means we obtained a very near 
approximation to the true value of the mean amplitude in  eaoh case. Then, by applying 
the proper faotor we determined (R) the throw of the crank and ( {) the angle a t  whicu 
the crank had to be set in eaoh case for 0 hours, 1st January 1865, a t  every port. Thus, 
&. Roberts will not only have been saved a great deal of trouble in  caloulating, but the 
values sent him are more rigorously determined than those formerly oomputed by him, and 
the predictions ought to be all the more exaot. 

I t  ie most satisfactory to learn that the prediotions given in the tide tables are improv- 
ing as we obtain more data from new observations. A regular return ie submitted monthly 
from each observatory showing the oomparison between actual and predicted heights. 

b o t h e r  pamphlet (No. 2) of auxiliary tables has been prepared and printed for use 
in the ofice, to enable the com~uters  to reduce the observations and obtain the results accord- 
ing to the lines laid down by Professor Darwin. The calculations made for this table occupied 
the o5ce for a considerable time in the early part of the year. 

I t  was necessary to extend the results obtained by former years' work in order to deter- 
mine values (H and r )  of the various co-efflcieuts of each tide according to the method which 
Professor Darwin proposed, and this was a piece of work of oonsiderable magnitude i n  the 
shape of computatione ; and much credit is due to Mr. Connor for the may in whioh he and 
his computers worked to turn it  out quickly. 

The Marine Survey Department has from time to time been supplied with information 
aa required. The military authorities in British Burma have been supplied with a complete 
copy of the meteorological statistics for Amherst from August 1580 to 3 l s t  Ju ly  1884 in com- 
pliance with their request. The information was required, so that Government may consider 
the advisability of establishing a sanitarium there. 

The working of each observatory will now be briefly reported on, commenoing with Aden, 
then Kurraohee, and so on, taking each station in order round the coast. 

Aden.-At Aden, the tidal registrations were excellent during the past year. There was 
only one stoppage of the olock, and that was only for four hours ; and on one occasion the 
wire connecting the pencil traveller and the float-wheel broke : it was a t  once replaced by  
a new wire, and hardly any loss of work occurred. With these two exceptions, the tidal 
observat;ons have been continuous and uninterrupted. 

A new anemometer, somewhat larger than the old one, was set up a t  Aden inNovember 1983. 
I t  continued to work very well until tlle 17th September 1884, when the clock ceased to go. 
I was passing Aden about that time on my way out from England, and of course landed to see the 
state of the observatory. So I arranged with the Port Officer to have the anemometer clock 
cleaned. This has been done, and the wind observations were resumed on the 1st Ootober. 
The self-registering aneroid has worked without a single break during the past 12 months. 

The observatory was ins ected, and the whole of the instruments were thoroughly 
cleaned by Mr. Rendell in 8ctober 1888. Much of the success of the observations a t  Aden 
is due to the excellent supervision which Captain Thyne, the Port Oficer, exercises, and I am 
greatly indebted to him tor the interest he takes in our work. 

Kurrachee.-Soon after the date of my last annual report this observatory was 
inspected by Mr. hendell, and he had the instruments overllauled and cleaned by tho native 
mechanio who accompanies him. Since then there have been eight stoppages of the tide 
gauge work a t  various times, but only for an hour or two a t  a time. 

The anemometer here is a large one, belonging to the Port authorities. On two oocosions 
it  failed to register properly, and it  had to be repaired. The self-registering aneroid has 
been working satisfactorily throughout. My acknowledgments are due to Mr. Price, the 
Fort Engineer, for his hearty co-operation in the work, aud I attribute the successful working 
of the Kurraohee observatory to his s~ipervision. 

Bombay.-At Bombay there has been absolutely no interruption in the continuous 
registration of the tidal observations. This observatory has always given extreme satisfaction ; 
but such a perfectly contiuous record, viz. since December 1882 rwhen the instrument woe 
cleaned in the usual course) up to the present date, is unprecedented a t  any station. The 
clerk deserves much praise for the careful performance of his duties. On two occasions the 
wire attached to the pencil traveller m d  the counterpoise weight broke, and he a t  once 
repaired the damn e, so that no work was lost. 

dln,.,,mgdo.-~t the beginning of March last I proceeded to I!darmagio to start the opera- 
tions at that station. Tho small observatory, whioh was formerly a t  KbrwAr, was removed 
during the preceding year, and erected on the pile pier receutly constructed by the Railwny 
authorities. The in~truments which were in use at  KLrwfir were sent to England in the autumn 
of 1883, eud were thoroughly repaired and oousiderably modified and improved in accordance 
with my ~~iggestious by Messrs. Lkgb c t  Co. of London. The new iustruments having 
arrived, wore sent down to Marmagb in February last, and were stored there till I arrived. 
I must here observe that it is entirely due to the interest tnken by Mr. E. Sawyer, the 
Engineer-in-Chief of the West India Portuguese Itailway, that the tidal operations a t  MarmagFio 
have been started. During my stay a t  Marmagio, Mr. Sawyer gave me great assistance and 
met my wishes in every way. 

The npparat~ls was completed, and the observations mere started on the 14th March 1884. 
Since March last the tide gauge olock hae only stopped once, and then only for t h e e  hours ; 
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but on the 23rd June the German silver chain whioh connected the sheave attached to the 
float-wheel with the pencil trnveller (and which had been substituted by LBg6 & Go. for 
the silver wire formerly used) broke. d t h o u g h  a piece of silver wire put on in its 
place by Mr. Good, the gauge would not work well, and the chain was repaired and replaoed 
on the 25th June. All went well till the 7th September, when the ohain again broke, 
and the &e was once more substituted. This portion of the apparatus will be attended 
to a t  the next inspection ; meanwhde everything is progressing very well with the tidal 
registration. 

The self-registering aneroid barometer gave much trouble a t  first by  the clock con- 
tinually stopping, and it  was not till the 5th of May, after i t  had been overhauled by the 
native rnechanio, that it worked satisfactorily. Since then it has only stopped once. The 
anemometer did not work properly until the 23rd May, when it was re-started by the sub. 
surveyor, Dhondu Vinayek, after being cleaned by  the mechanic. On the 17th June it  had 
to be again repaired. Thus the meteorological observations have been anything but eatls- 
factory hitherto, and it  is to be hoped they will improve in future. 

Major Hill, R.E., visited the observatory in  Yay,  and DhonduVinayek, sub-surveyor, wag 
told off to stay for some time a t  Marmagiio to teach the clerk his duties. 

Beypore.-At Beypore the self-registering tide gauge has continued to work most 
satiefactorily. Only once during the past 12 months has its clock stopped, and then it was 
re-started after 9 hours' break in the registration. 

I n  December 1883 the float-cylinder was flushed out, and the old pipe which connected 
it with deep water mas removed and a new one laid down. I n  August last, and again on the 
7th of the present month, the cylinder was flushed out, as there was a certain amount of 
retardation noticed in the flow of the water through the pipe on account of the gradual 
settlement of fine mud causing a partial choking of the pipe. 

The self-registering aneroid has worked without a single break since last year. 
The anemometer gave much trouble for the f i s t  three months of the present year : the 

instrument has been in constant use 80 long that it wants a, thorough repair. Another 
anemometer, which had formerly been a t  PBmban and which was put i n  order by Messrs. 
LBgB & Co. of London, was set up  a t  Beypore on the 8 th  April, and the instrument has 
worked capitally ever since. 

I inspected the Beypore observatory in  December; again in  May last Mr. Rendell 
inspected this station, and during his visit the whole of the instruments were cleaned by the 
native mechanic. 

A new mercurial barometer was put up i n  May a t  Beypore, and the old one sent to the 
Mathematical Instrument ofice for repair. The clerk in  oharge of the observatory a t  Beypore 
performs his duties most creditably. 

Colonzbo -In December the Government of India sanctioned the sum of Rs. 1,700 for 
the' construction of the tidal obfiervatories a t  Galle and Colombo. Correspondence on this 
subject had been going on for some time, and i t  was hoped that the Government of Ceylon 
would so far assist in  the operations as to dehay the cost of the erection of the observatories, 
on the understanding that the instruments would be supplied, and the salaries of the clerks 
for each observatory be borne by the Government of India;  but the Ceylon Government were 
unable to sanction the expenditure of the amount. 

Meanwhile I had made every preparation for the immediate commencement of the 
observations pending the allotment for the construction of the observatories : the instruments 
which were in use formerly at  PBmban had been remodelled and put in  excellent order by 
Yessrs. LEgk & C'o. ; and these instruments as well as the eelf-registering tide gauge which 
was exhibited a t  the Venice Geographical Congress (and which was kindly lent for the 
Ceylon operations by the Master Attendant a t  Madras) were despatched to Colombo, and 
were lying ready to be set up. 'J'he observatory formerly in  use a t  PBmban was ordered to 
be sent round to Colombo in a native boat, and I had p1ao.d myself in  communication with 
the Public Works authorities and with the Masters Attendant a t  Galle and Colombo, so that 
all preliminary arrangements were completed before January. 

I received s te egram from the Surveyor-General when I was a t  Beypcre informing me 
that the Rs. 1,700 lwas sanctioned ; and I proceeded to Colombo as soon as possible. 

On arrival a t  Colombo the site for the observatory was selected, viz. a t  the end of the 
Government pier and between the pier and the stone-work pedestal of a huge crane. Within 
a fortnight the observatory was erected,-a result due to the help I received from Mr. Churchill, 
the Director of Public Works, who took considerable pains to get the work pushed on, and 
who assisted me moet kindly in every way, both a t  Colombo and Galle. 

I arranged with the Surveyor-General of Ceylon to obtain copies of the meteorological 
observations taken a t  his office, and an theso were made with great care and exactness, 
there was no necessity for our setting up a self-registering anemometer and self-regis- 
terin aneroid. 

b e  tide gauge wna started at  Colombo on the '24th January, so that within one month 
of the time of ewnction by telegram the observatory a t  Colombo was fitted up, placed in 
position on tho sllpports which were constructed for it, and the instruments set up:  thie 
IE the quiclcest piece of work of the kind we have ever done. 

Captnin D o n ~ a n ,  the Master Attendant, has a very neat electric apparatus for deter- 
mining the time from Madras. H e  arranged matters so that the semaphore signal in oonnec- 
tion with this appnrntus should be observed hy the clerk a t  the tidal observatory, and 
then the clock could be properly rated. The clock being a pendulum one, there have been 



several stoppages on account of the bumping of boats against the side of the pile For, b?", these stoppages were only for a n  hour or two on each occasion. The end o the pier 
Mr. Rendell informs me, has been isolated from the remainder, and the stoppagee of the 
clock have been fewer of late, but I intend to substitute one of the new spring-escapement 
clocke which we have just received from England, and then i t  does not matter 
whether there is any shaking in the observatory or not. There have been a few mishaps 
in the shape of the float-band coming off the stud-wheel, and the pencil tearing the dia- 
gram on two occasions ; but the interruptions in  these cases were unmportant. There is 
a continuous small oscillation of the water a t  the end of the harbour a t  Colombo, which 
goes on both during a rise and during a fall of the tide ; even when the surface water 
is perfectly calm, the inlet hole near the bottom of the float-cylinder was large enough to 
admit of the water inside the cylinder being subjected to this oscillation, and this caused 
the tidal curves to be recorded in a series of zig-zig lines across the true tidal curve: 
consequently when the diagrams were received i t  was impossible to follow the work on 
account of the mass of wavy lines, even though each day's record had been inked in with 
different coloured ink. 

I n  June last a small %-inch pipe, with a block of wood inside it, and having a tube 
of Bth-inch diameter running through its centre, and ale0 having on the top a cone of 
copper which had a ith-inch hole a t  its appex, was fixed on to the inlet hole near the bottom 
of the oylinder : a "rose " or perforated nozzle covered the mouth of this small 2-inch 
pipe. Theresult of this modification in the apparatus has been to give us clew ourves 
whioh are easily followed: the oscillations referred to are not obliterated from the tidal 
curves, but are so far lessened that the work of one day is seen quite distinct from that  of 
another. 

I am much indebted to Captain Donnan, the Master Attendant, for the supervision he 
exercises over the clerk in  charge. 

Galle.-While the erection of the observatory was progressing at  Colombo I went down 
to Galle to make a start in  the work there. 

The site of the observatory is a t  the end of a pile pier close to the Master Attendant's 
office: the float-cjlinder stands in  7 feet of water a t  low-tide, and the two inlet holes of 
about 4 an inch diameter are close to the bottom, so that any roughness on the surface of 
the water outside is not felt inside. 

After the clerk at Colombo had been taught his work, the sub-surveyor proceeded to 
Galle, and was engaged there from the 15th February until the b e ~ i n n i n ~  of April. 

Captain Blyth rendered much assistance in  getting the work pushed forward, and the 
instruments which had been sent round in the Government steamer from Colombo were 
set up and tested by the middle of March. 

On the 23rd March the observations were commenced, and the sub-surveyor remained 
till the beginning of April teaching the clerk, who is one of the Port Officer's clerks, his 
duties ; a second clerk wns also taught so as to be available in case of accident. 

Thus the two new observatories in  Ceylon were established, and the regi~trations mere 
well begun in less than three months from the time the work was commenced. The tide- 
Rauge at  Galle is the one formerly used a t  Pbmban, considerably modified and improved 
in accordance with my suggestions by Messrs. Lkgd and Co. I t  has a spring-escapement clock, 
and is similar to the instrument set up a t  MarmagZo. The anemometer is a large new one by 
Messrs. Ldgk and Co., and the self-registering aneroid, formerly a t  PBmban, had also been 
put in good order by that firm. 

The clock of the self-registering tide-gauge has only stopped once (for two hours) 
since the observations were commenced. 

On the 6th September the float cylinder was slightly shifted by a heavy sea, so it wns 
got up, and i t  was not till 18th that i t  was refixed in position and properly seoured 
'I'hus an interruption of 11 days occurred. 

'I'he anemometer was set up on the top of the observatory and not on a separate small 
house, to be erected near the Master Attendant's house as I wished it  to be, but on account 
of the inconvenience i t  would have been to the clerk, unless a special man had been 
appointed, Captain Rlyth decided to set it up on the observatory. The site is undoubtedly 
bad, and I hope yet to have i t  placed in a more favourable position. The anemometer 
clock has stopped t h e e  times since i t  was started, but was re-started within a few hours on 
each occasion. 

The aneroid clock stopped 10 times between 23rd May and the 23rd June. On the 
24th Jlrne this instrument was iven to a watch-maker to look at  ; it was set up again on 
the 27th June, and since then t f ere havo been four short stoppages. 

The clock mill require thorough overhauling by our native mechanic a t  the nest inspection. 
The observatory wns inspected in the middle of April by Mr. Rendell. 
hTcgnpfltnm.-The ob~ervations here are most satisfactory. Except when the instruments 

more taken to pieces and cleaned in May, the tide-gauge has worked without a single break 
durin the past year. 4 l h o  self-registering aneroid has given a perfectly continuous registration also, a ~ l d  
the nnemoiueter clock only stopped twice. 

This observatory was inspected by myself in December and again by Mr. Rendell in 
hlay : during the latter inspection the instruments were taken to pieces and cleaned 
by thc mechanic. 

Jlbdr.as.-The observations continued without interruption till June, and on the 28th 
of I hat month they were suspended for a time pending alterations in the roof of the observ- 
atory to admit of some lighting npparatus being placed on it. 
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On the 22nd July the tide gauge was again started : since then the self-registering 
tide gauge stopped five times, and was re-started within two hours on each occasion : then 
on the 29th August the clock had to be again sent to the watch-maker, and it 
took more than a month to repair. 

Thus the Madras tidal registrations for the past year are by no means good, a8 more then - 
two months have been lost. 

A self-registering aneroid, which had been lying unused a t  Madras for some consider. 
able time, wag repaired by the meohanio during Mr. Hendell's inspection in April, and 
was set up in the Master Attendant's offioe and started. I n  Ju ly  i t  Was necessary to hand 
this instrument to the watch-maker for repair, and it worked then all right till the 29th 
August, when it was reported as needing repairs again. A s  in  the case of the tide gauge 
olo~k,  a month was lost in effecting the repairs, and the observations were resumed on the 
1st of Ootober. 

I inspeoted this observatory in  Deoember, and Mr. Rendell inspected i t  in  April last. 
Vii'eagapa/am.-There were a series of interruptions in  the tidal observations during 

the first six months of the year under review. 
The observatory wasinspeoted by Mr. Rendell in  February, during which time the 

instruments were taken to pieces and cleauei by the native mechanic. Since then the 
tide gauge has stopped 10 times, and from 5 to 12 hours' work has been lost on each of 
these ocoasions. 

Mr. Rendell again visited this observatory in  April, and since then there have been 
five stoppages of the self-registering tide gauge clock of from 1 to 3 hours each. 

Regarding the anemometer, there were only two stoppages of the cll~ck during the year : 
thus we may oonsider that  this instrument has worked very well throughout. 

The self-registering aneroid has given an almor~t continuous registration for the whole 
year Mr. Rendell reported when he inspected the observatory in February that there 
was a good deal of friction in the action of this instrument. 

On tbe 4th August it  was reported that the aneroid was out of order. The Port 
Officer re-adjusted tlie instrument himself, and had it  promptly replaced in the observatory. 

The Port Officer a t  Vizagapatam heartily co-operatee with me in taking the observations, 
and I am much indebted to him for his interest in tho work. 

False Po19zt.-The observations here have not been a t  all satisfactory. Thecontinual stop- 
page of the clock of the self-registoring tide gauge is much to be regretted, and one of the 
new spring-escapement clocks will be substituted for the present one as soon as possible. 
From tho beginning of September 1883 up to 9th December there were no less than 27 stop- 
pages of from three to nine hours each. There were two short stoppages in March, six in 
April, two in May, and one stoppage i n  each of the months June, July, and August, and 
three in September. 

With regard to the self-registering aneroid, it had worked very well up to December 
1883, and the stoppages which have been few and of short duration were caused by the 
vibration of the observatory. The instrument was cleaned during Mr. Rendell's inspection in 
December 1883. After this there were about 15 short stoppages before the 28th February, 
when Mr. Rendell again visited the observatory. On examining the instrument he found it 
necessary to alter the position of the steel rod which gives motion to the pendulum, and also 
to raise the endless screw which gears with the cop-wheel on the diagram barrel Since 
then the instrument has worked most satisfactorily. 

Regarding the anemometer, the velocity gear had censed t o  work for several months 
previous to Mr. Rendell's inspection in Lkcember 1883, and one of the four large new anemo- 
meters recently received from England was set up at  False Point. The other three large 
anemometers were set up at  Aden, Moulmein, and Galle. 1 may here make a few remark0 
about these new instruments. 

Messrs. LkgC cPr Co. had made two mistakes in  the inetmment, one of which was in the 
construotion of the olock and the other in the printing of the diaprarns. The effect of the 
clock error was that in 24 hours of time, as shown by the dial, rather more than 25 hours of 
the diagram had been re istered. The error in the diagram was made by having the direction 
lines printed as N., N.-T@., W., 8.-W., 8.. 8.-E.. kc., instead of N., N.-E . E., S.-E , 8. .  S.-W., 
and so on. With regard to the latter error, a correction in red ink could be applied to the 
heads of the diagram. This was done. Mesers. Lkgb & Co. were promptly informed of the 
circumstances. and a supply of new diagrams with proper headings ordered. 

As regards the olock error, I went to see Measrs. LdgB & Co. while I was in England, 
and the fault in  construction of the clock was acknowledged by them. They are supplying 
me with new clocks properly constructed to replace the others, and these I expeot to receive in 
a few days: the old clorks will be returned to Messrs. Leg6 and Co., and of course no charge 
against Government is to he made. The diagrams which have been used hitherto will have 
their time.linea altered, as required. in due course. Since the new anemometer was set up at 
False Point it hrm worked most satisfactorily. 

I have already alluded to Mr. Rendell's inspections, viz. in December 1883 and at  the 
end of February 1884. A new clerk for tbe obnervatory we8 appointed in September last, 

the former clerk got another situation at  False Point which carried better pay ; the change 
permitted on the distinct understanding that the nem clerk should in  the flrst instance 

be thoroughly taught the work, and then if anything went wrong that  the former clerk should 
give sny  assistance from time to time as required. I regret to say that the new clerk seem8 
to euffer as much from fever as the old clerk did, ant1 he frequently has to miss some of the 
times for visiting the observatory ; but fortunately up to the present time he has always 
gone a t  least once a day to hie work. 
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Dablat.-There have been agreat  number of stoppages of the tide gauge olock, viz. 
about four or five times per mensem, from 4 to 12 hours on each occasion. These stoppages are 
eolely due to the vibration in the observatory. The same remark appliee to  the aneroid 
olock. The anemometer has only stopped working once, for 10 hours, during the whole 
year ; its clock having a spring escapement is not stopped by the  vibration in the observatory. 

I am endeavouring to have this observatory strengthened so as to lessen the vibration, 
and I hope to see the Port Officer a t  Calcutta soon and arrange matters with him. I n  any 
cane, a new spring escapement clock will be fitted to the tide-gauge and a new self-register- 
ing aneroid with a ~ p r i n g  escapement olock will be set up a t  Dublat during the next field 
season. Mr. kendell inspeoted this observatory in  March, and he reported that the instru- 
ments were w~,rliing most satisfactorily, and that the stoppages were, ae above stated, due to 
the vibration of the observatory staging. 

Mr. Hendell reported very favourably on the clerk, that he took a n  interest in hie 
work, and kept the instruments in  good order ; also that the observatory was neat and clean. 

Dialnond Harbour.-There were a few stoppages of the tide gauge clock in Ootober 
and November 1883 and in January 1884, but they were only for a few hours on each 
occasion. I n  March 1883 it  was cleaned during Mr  Rendell's inspection ; since then there 
were six stoppages, of from 7 to 12 hours each, prior to the 3rd July, when the steel 
rod giving motiou to the pendulum was found to be broken ; this was put all right immediate- 
ly, and work was resumed on the 4th July. After this there were eight stoppages in  July, 
aud the olock was then sent to Calcutta for repair; i t  was returned on the 3rd August, 
and sluce then has only once stopped. The aneriod has worked most satisfactorily and 
not a single stoppage has oocurred. The anemometer too has been working oapitally: 
there had been oue or two stoppa es previous to  &. Rendell's inspection in March. These 
he fou~ld to be due to the diagram %arrel not moving freely in  ite supports, and dnce he 
had this rectified only one stoppage has occurred. 

girEderpore.-The work at  this observatory haa been most satisfactory. 
The tide-gauge clock has stopped four times during the past year. Mr. Rendell inspected 

the observatory in March, and had all the instruments and their clocks taken to pieces 
and thoroughly cleaned. Previous to his inspection the anemometer olock had stopped 
eight times, for a few hours each time, in  the month of January;  since then it has only 
stopped three times. 

The aneriod has worked without a break during the past 12 montha. 
Thus the observations in the Hooghly have been progressin most satisfactcrily, and 

1 wo~lld here beg to express my acknowledgments to ~ i e u t e n a n t  setley, n .N . ,  Conservator of 
the Port, for the interest he takes in our work and for his hearty co-operation in conduoting 
the operations. 

Ronqoon.-In September 1883 the working of the float-hand on the stud-wheel wae 
found to be faulty ; and ou three occasions the registration was impeded. I t  was found 
that the end ot the band had got entangled a t  the bottom of the float-box, which was 
damaged : a new float-box was fitted up in November. The observatory was inspected i n  
January by Mr. Rendell, who reported that the self-registering tide-gauge was working 
most satiefactorily. . 

Since tbat time there have only been five stoppages, each of a few hours. 
The anemometer has worked without stoppage during the past 12 months. 
The clerk at  Rangoon performs his duties to my entire satisfaction. H e  is a very smart 

man, and it  is of great importance having such a good man here, because if any interrup- 
tion occurred a t  Rangoon or at  Elephant Point, he would most probably be able to set 
matters right and keep the observations going. 

Ekepltnnl Pottrt.-In my report for last year I explained the cause of the delay in resum- 
ing the observations a t  this stat~ou. Mr. Darlington, Vice-chairman of the Port C'ommis. 
sioners, took much interest in the matter, and the new observatory was removed from the 
wrong site and placed in the Pulekah creek, a t  the place which Major ltogers had selected. 
The observatory was ready for the reception of the instrumeuts by the 1st of September 
18x3, and Mr. Darlington telegraphed to me to send some one to start the observatious. 
Mr. Rendell went to Elephant Polnt as soon as i t  wee possible, and the first tidal diagram 
a t  this etati011 wee placed on the self-registering tide-gauge on the 30th December, 
so tbat the obaervntions were well started by the le t  January 18n4. 

The clerk in charge was placed under the immediate supervision of the Telegraph 
Master, and the Superintendent of Telegraphs a t  Rangoon arranged that the Telegraph 
Master a t  Elephant Point should vi.sit the tidal observatory once a week. 

The anemometer was erected on the " Look-out House" nenr theTelegraph offioe, 
and tire aneroid and mercurial barometers are in the Telegraph office. The duplicate tidal 
heights are registered by the Telegraph Master. Excellent arrangements were made by 
Mr. Rendell for the clerk in charge being periodioally changed with the clerk ~n Rangoon. 

' lhe float and band have occasionally to be removed to clear out the mud which settles 
in tho float box. 

The clock of the tide-gauge had only stopped twice, for a few hours eaoh time, between 
January and September, but latterly there have been six stoppages of from one to three hours 
each time. 

The aneroid and anemometer hnve been working most eati,qfactorily, not a single 
etnppage of tho former instrument being reported. 

I am rnllch indebted to Mr. Jenuir~gs, the Port Engineer at  Rangoon, for the trouble 
ho took in getting the observatory properly erected. 



liv 

The suooess of the tidal operations e t  Rangoon and Elephant Point is due in a great 
measure to the hearty co-operation of Mr. Darlington, and but for his assistance I should 
have been a t  a standstill on many occasions. 

Amlberst.-.In the month of September 1883 the clerk disoovered that, the gauge was 
not working satisfactorily, and on.examining the stop-cock, by  mean0 of w h c h  the accumula. 
tion of air is exhausted from the plpe whoh conneots the f l o a t y l m d e r  m t h  deep water, he 
found a missing; he tightened the sorew, after whlch the gauge worked properly. 
Another similar occurrence took place in  April last. It is usual to  have the float-cylinder and 
connecting pipe flushed out once a fortnight. This necessitates the removal of the float and 
band. In June a hole was discovered in the cylinder, about eight feet from the bottom, so 
that the flushing cculd not be oanied out. On the 6th Ju ly  the hole was stopped, and thus 
the work was only suspended for a few hours. 

The tide-gauge olock has worked remarkably well, and there have been no stoppages 
since October 1883. The wire oonneoting the pencil-traveller with the float broke on the 
27th May ; thus the instrument ceased to record the curve, and the band had come off the 
stud-wheel. The clerk put matters right immediately he visited the observatory, and 
inserted a new wire. On the whole, we may consider the past year's observatious 
satisfactory. 

Twice during the month of September the observatory was broken into, and the tide. 
gauge put out of order : entrance had been effected by smashing the window panes. The 
Port Officer, Moulmein, has ordered a wooden shutter to be made for the window ; but as 
the observatory has been broken into on former occasions, I have addressed the Secretary to 
the Chief Commissioner and solicited his assistance to prevent such wanton misohief. 

The aneroid has been working without interrupt io~,  and there have been but one or 
two stoppages of the anemometer clock. 

Mr. Rendell during his inspection i n  January reported the anemometer as being very 
dirty, and that it had not been attended to properiy. The  direction gear was out of 
order, and altogether this instrument was in  a most unsatisfaotory state. The clerk mas 
reprimanded. 

Moulrr2ein.-There have been a good many stoppages of the tide-gauge clock, about 
three or four per mensem, between January and September, but these were only for an hour 
or so on each occasion. 

On tho 7th September the greater part of the float-box was carried away hy, it  man 
supposed, some heavy piece of half-submerged timber coming down against it. While a new 
box was being prepared the clock was given to the watch-maker to be cleaned. I have just 
heard by telegram that the observations have been resumed, but over a month's registration 
has beon lost. 

A new anemometer, one of the large ones, was set up by Mr. Rendell during his 
inspection in January last. 

The aneroid and anemometer have worked without stoppage during the past year. 
I am greatly indebted to Captain Dodd, the Port  Officer, for the assistance he gives me. 

I t  is mainly due to his supervision of the Amherst t n d  Moulmein observatories that we are 
securing good observations. 

Port Blair.-The observations a t  this station were most excellent ; i n  fact, all the 
instruments have worked uninterruptedly since the date of last report till the 10th 
September 1884, when the Port Officer wrote to say he had stopped the work for a few 
days until he had the float-oylinder repaired, as there were some holes in it. The post from 
Port Blair is unfrequent, and I heard nothing more till the beginning of October, when I was 
thunderstruck to find that the Port Officer actually proposed stopping the observations, n3 

he supposed now that good tide tables had b ~ e n  secured, i t  was not worth while repairing the 
cylinder and pipe. I telegraphed to the Chief Commissioner, and begged him to have 
a wooden box a t  once set up for the float to work in, pending the repairs of the cylinder, that 
the work must on no account be stopped, and that the Port  Officer was quite under 
a misapprehension as to the scope of the operations. 

I am &aid some six weeks' work a t  least will be lost, and this is most annoying, for it 
was quite unnecessary, as the holes in  the cylinder must have been grndually formod, a id  it 
should not have been removed without my permission, unless to have it  very quickly repaired 
and set up again. 

Port Blair, from a scientifio point of view, is one of our best stations : the observatio~18 
are first-rate, and the results are most valuable ; we were getting a continuous record of the 
tidal curves, and this stoppage is a great blot. 

6pirit lec~l irng gcralio11a.-These operations have been ngain carried out by Mr. Belcham 
during laat field semon, and sub-surveyor Narsing Dass worked the second level. 

After examining the instruments, comparing the staves, and testing tho stability of 
the Chikhalvohol bench mark, Mr. Belchnm commenced operntions on the 14th of 
November. Continuing along the Bombay-Agra Road through Dhulia, the party reached 
hlhow on the 22nd January. l 'his section of the work was 170 miles in  lenath, and p~ssed 
over the TLpti and Nerbudda rivers and through the SLtpura and Vindhya ranges at Mhow. 
Mr. Uelcham latd down a b ~ ~ c h  mark in the railway stntlon compound, and having obtnined 
permis~ion of the Executive Engineer of the Indore State Railway, he worked along the 
railway ae far as Indore (13 miles), and placed a nurnbcr of bench marks on the priucipal 
bridges and level crossings. 

Reporting on the remainder of the work, Mr. I3elcl1am writes :-" A t  Indore I a g ~ i n  got 
on to the high road, aud worked along it  as far as Dewbs, a t  which place I took the more 



direct route through Sehore, Bhopal, and Bhilsa to Sironj, and reached the south-west end 
station of the base on the 4th April. This section was 200 miles in length ; between Dewis 
and Bhopal (120 miles) we had a very fair road to work on, but beyond Bhopal there was 
a very bad cart track which we had to make the best of. 

b'From the south-west end station of the Sironj base, I went on to the north-east 
station. The upper and lower mark-stones of both were connected, as directed. To effect this, 
I had f i s t  to remove the closing pillars and then the upper mark-stones, and after the observ- 
ations I built up both the stations again, taking care to place the mark-stones as I found 
them. 

1 must here mention that though the outward appearance of the south-west end station 
was good, yet on removing the closing pillar I found it to  be merely a shell of brickwork, 
plastered over and filled in with loose earth and stones. The surface of the upper mark-stone 
was about 2 inches lower than the annular wall, and instead of the 4-feet pillar surrounding 
the mark-stone there was only loose earth, stones, and broken bricks mixed up with the roots 
of a large " babul " tree that had been allowed to grow alongside the station. I also observed 
that the surface of the lower marlc-stone was considerably tilted towards the side the tree was 
growing, but the masonry surrounding it was firm and solid. From enquiries made on the 
spot 1 gathered thatmany years ago the station had been tampered with by thieves in  quest 
of treasure, but I could not get any authentic information from the officials a t  Sironj regard- 
ing it. A full description of the state in which the station was found has been entered in the 
records of the levelling operations. 

"My next duty mas to continue the levels to Surentbl H. S. and Mohasa bench mark, 
both of which had been oonnected with the line of levels from Eurrachee. This entailed an 
additionnl 26 miles of levelling, but the results obtained proved most conclubively that the 
south-west end station of the Sironj base had been tampered with, and besides i t  established 
a more rigorous check on the two lines of levelling." 

The levelling throughout mas carried on in the rigorous method which General Walker laid 
down. The " rectangular " level was used by Mr. Belcham for the whole time. Cylindrical 
level No. 1 was used by sub-surveyor Narsing Dass for the first 170 miles, when it broke 
down, the focussing screw having worn away so much that it  became useless ; he then used 
" Gushing's reversible level" for 42 miles, but as this was not found very well adapted for 
long lines of levels, Mr. Belcham reported the matter to me, and cylindrical level No. 4, 
which had just beer] repaired a t  Calcutta, was sent direot to Mr. Belcham. 

Regarding the connection of the trigonometrical stations Mr. Belcham writes : 
" Three stations of the Khinpisura Series were connected, Anakwiri H. 5. (2,244 feet), 
Singirchori H. S. (2,891 feet), and Thikri H. S. (855 feet). The two former were very precipi- 
tous near the summit, and were oonnected with great trouble and danger to the instnments and 
the party. These were the only stations lying anywhere near the line of levels, and I was 
determined not to pass them without connecting them. I also connected Gidgarh H. S. and 
Kbmkhera H. S. of the great arc series, the two ends of the Sironj base and Surentil  H. S., 
making in all eight trigonometrical stations." 

The total amount of levelling executed during the eeason was over 425 miles, and the 
t o t ~ l  rises and falls nearly 22,000 feet. To aocomplieh this outturn, Mr. Belcham says they 
had to work longer than usual, and such a large outturn is certaiuly very creditable to him 
and his party. 

Tubular Slntenzent of outtzcrn of work for the Field Senson 1883-84 by the Leaelling P a r t y  
under Nr. Q. BeJchnm. 

Lnvrl nf  rn~lr  nt Mhow Rno nnd Indorn Rnllmn Station. (Indora Stoto Railway).  
Anorwbri H. 8.: ~ l ~ l k r i  II. / nnd Sinerahori A .  8. (Khbnpi~urn Srries). 
Oidmrh A .  8.. Khmkhern i:k.. nnd Burnnldl 11. 8. ((:re!,& Arc Ser~em). 
North-nn*t nnd sot~tl~.mes(,  r l n l i o o a ,  Riron' hnse. 

1 Mnhn~a D. M. 01 the liue o f  levele lroln durrnchee ui8 Agru t o  Bironj. 
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Mr. Belcham saye that the offioials of the Khhndesh and of the eeveral Native StatRs 
through which he passed afforded him great assistance, and that the arrangements for carriage 
and eupplies, even in the wild parts of the SBtpuras and Vindhyas, were 80 perfeot that he 
Was n&-delayed for a single day. 

The levels taken during the field season 1883-64 have ju;t filled up the gap in the Feet 
chain of levels from Kurraohee vid Mithankote to Dehra Dun, thence along the Great Arc 
Series to the Sironj base line, and on to Bombay. W e  have thus the means of testing the 
work along this enormous ohain in a most rigorous way, vie. by oomparing the mean level 
of the sea at Kurraohee and Bombay where aoourate determinations of the sea level have - ~ 

been made by tidal observations. 
If we take the bench mark, Surentil H. S., and the Mohasa bench mark, near the 

Sironj base, as the points for compnrison, and we know that these stations have not been 
disturbed, we find that they are 0.607 and 0.640 of a foot respectively higher abovethe 
mean level of the sea at Bombay than they are above the Kurrachee mean sea level, or 
that the mean eea level at Bombay was 0.634 of a foot lower than a t  Kurrachee. 

Now, in the Bombay-Madras levelling operations the disorepancy at Madras has been 
apportioned to the various benoh marks along that line, and thore was a correctionof 
0.360 of a foot at Kalybn ; and as the line of levels to Sironj from Bombay may be said to 
emanate hom KalyBn, we may apply this correction to all the hei hts up to Sironj, and the s effeot would be to make the meao sea level at Bombay hwer than urrachee by 0.264 feet. 

As a piece of levelling, I apprehend it will be acknowledged very good work to have 
such a small disorepancy as 0.624 of a foot between Bombay and Kurrachee. But the most 
important part of the result is, that it  does not becu out the idea hitherto entertained, that 
the southern are apparently raised above the northern stations in great lines of levelling 
as was found to obtain between Bombay-Madras and Kurraohee-Calcutta, and which wm 
considered probably due to oblique illumination of the bubble. 

Connection of Kurrachee Tidal Observatory with bench mark at Trinity Church. 

The values of the epirit level heights in Sind and on to Dehra D6n vici Mithankote, 
and on to Caloutta are given in terms of mean level of sea a t  Kurrachee, the value of which 
had been determined many years ago by tidal observations extending over only two semi- 
lunations. I n  order to determine the acouraoy or otherwise of this value of the mean sen 
level it was necessary to connect the tidal observatory with one of the benoh marks of the 
line of levels. Mr. Rendell, assisted by Mr. Connor, carried this out last Ootober and reports 
80 followe :- 

"The benoh mark on Trinity Church, Kurrachee, was selected as a favourable point 
for connection. I n  order to oarry the line of levels to this point it was necessary to level 
aoross Kurrachee harbour, which at its narrowest part is about half a mile broad. Thie wm 
done by taking the mean of a series of observations with both the rectangular and oylindri- 
cal levels : the reaults, one inetrument oompared with another, agreed within one-thousandth 
of a foot. The benoh mark on 'llrinity Church was thus connected with the mean 1~vel pf 
the sea at Manora, and the value, when compared with that obtained in the first instance 
1855, agreed within 0.010 feet." 

Revision of the Heights of the KJuinpieura Set.ies. 

Last year Mr. Christie had brought thie work southward from the I<nrrachee Longitud- 
inal Series to the side Jalalabad H. S.-BQbAkuwar H. S. in latitude 21'-40'. Mr. Keelan 
instructed to commence this season on the initial base of the series, vie. the side Agargaon 
H. 8.-Chincholi H. El., and work northwards so as to close on the side where Mr. 
Christie had finiehed the previous season, and so complete the revision of the whole 
aeries. Mr. Keelan marched to Agargaon H. 8. on the 15th November. The platform 
at this station was found to be out of repair, so the observations were not oompleted till the 
17th November. 

While at Agargaon Mr. Keelan was unfortunately attacked by severe inflammation of the 
right eye, and had to return to Ahmednagar for medical aid, and take privilege leave from the 
l e t  December 1883 to the 15th January 1884. The loss of nearly two months of the beet 
part of the season for observing was fatal to the attempt to complete the revision of the 
series, and eo four etations of the Khbpisura Series etill remain to be visited and observed 
at in order to complete the revision of the whole series. 

Mr. Keelan says : " mod of the pillars or platforms n t  the prinoipnl stations visited wen 
found in a etate of disrepair, or entirely destroyed. Thus only two stations, Dhaigaon and 
Walwari, were found with protecting masonry pillars built over the upper mark. The 
atations of Chincholi, Jbmkhed, Ahirmat, and RQjur had masonry circular pillars, but no 
protecting structure built over them. A11 the remaining stations had only rough stone and 
mud etructures, without any pillars, defining their poaitions, some in ruins and some 
with all mark-stones removed and platforms destroyed. Stations observed at were invariabl~ 
repaired, ~ n d  after observations protected by large cairns of boulders." 

Mr. Keelan reports favourably regarding the native establishment, and that, with the 
exception of a few caaes ?f fever and dysentery towards the end of the sewon, the health of 
the party was good. It 1s a matter of regret that the observations for the wllolo series were 
not completed ; but considering the long break in hie work, whioh was absolutely neoeseary, 



and the delays he experienced, I think he did very well to visit and observe st 1 4  ~r ino ipa l  
stations, besides the three subsidiary atations which he found necessary to establish. 

Comnputations in the Poona Ogice. 

At the head-quarters of the party a t  Poona, the computations for the reduction of the 
tidal observations have progressed most satisfactorily, and a vast amount of work has been 
completed. I n  my report last year under the heading " Evaluation of tidal constants " 
I pointed out that in accordanco with Professor Darwin's proposale, the co-efficient8 mould in 
future be presented as follows, via:-(1) To  tabulate the R's as formerly, and also to give 
the values of " 6" in each case (" c" being the old unoorrected " e "), so as to give the res$ts 
of the analysis in  the form R cos. (nt-6) ; (2) also to tabulate the H's  and x's so as to  give 
the results in the form f H cos. (V + u-rc), and the H ' s  and x's would be striotly com- 
parable year by year. 

Under the same heading I gave the definition of the various symbols H, r ,  V, and 16 ,  

and I have repeated the definition this year a t  the same place in this report. 
To carry out this plan the &st thing to be done mas to have the computation forms 

modified so as to extend the analysis for the calculation of the H's and x's. New computation 
forms were made up in England by Mr. Roberts under Professor Darwin's supervision, and 
1 received 100 sets for the portion of the work which relates to short-period tides. 

But these forms were only to  be used in reducing obsc~.vatiojzs not yet a ~ z a l ~ . s c d ;  accord- 
ingly I had forms prepared in India suitable for determining the H's and K'S for all observatiorls 
already alrnlysed as ,far* as the evaluation qf R ' s  and E'S. 

I also prepared and had priuted a set of auxiliary tables (No. 2)  to  facilitato the 
oomputations which mere now necessary. The calculations for obtaining the data given i n  
these tables mere very considerable, and the tables themselves were necessary before we could 
take up the further nnnlysis of the observations. 

after this the determination of the H's and x's mas proceeded with. I am glad to sap 
that we have been able to treat the whole of the observations taken in India as well as those 
referred to in the British Association reports for which me had data, so that  by the end of 
June the values of the H's  and x's were obtained and thus made available for calculating the 
" constants " for the 1885 tide-tables. 

I t  is difficult without going into detail to explain how great a piece of work this ha0 
been, and I must hers record that  Mr. Connor and his staff of oompiiters worked splendidly 
to  accomplish it. Besides the above, the regular analysis of the current work has progressed 
steadily, but of course it is somewhat in  arrears. Regarding the analysis of the observations 
1 should also mention that  four new tides, t h e e  of which are compound tides, are now recog- 
nized, and have to be computed. This has thrown a very considerable addition of work on the 
office. Fortunately the computers are becoming more expert, and we are able to keep up  
the reductions fairly well, but from what I have stated i t  will be easily understood that 
the analysis of last year's observations is somewhat in  w e a r s ,  and I oan only report on the 
results for six out of 19 stations. 

Tlrc Tbde-tables.-The tide-tables for 1885 will contain precisely the same number of 
stations (20 ports) as the 1884 tables. The values of the oonstants were, as usual, sent to 
Mr. Roberts, but for this year these values have been prepared somewhat differently. I have 
alluded in the remarks under " Computations in  the Yoona office" to the determination of 
the nicnn n~nplitudcs (H) and the mena epoclrs ( K )  of each particular tide : when these mere 
calculated for each year of all the observations at the various ports, me had a series qf calzres 
of the m a n  anqlitlrdes of each tidal CO-efficient for each tidal station. These values were 
compnrable inter se, anc' by taking the average of all the values we obtained a $rraZ cnZue 
as far  as i t  could be detertnimled of the mean amplitude or semi-range for the particular 
tide. 

By applying the proper factors, me calculated the ncltral va l~ le  q f  tile nmnpliturEe ar?d epoch 
of encls pnrtkular  trde ~chrch rrolild be irt ,for.ce at the por t  GI 1885 : these were the " constants " 
sent to Mr. Roberts, and they represented the t111.010 qf the crank and the n~igle  to lchzch tt 
had to be set for 0 hours, 1st Jalzltary 1885, for each of the constituents included in the 
predicting machine. 

This is the first time we have been able to send Mr. Roberts the data in suoh a come 
plete shape, and it now makes the arrangements for the tide-tables very satisfactory. 

I might mention that Professor Darwin found a slight mistake in two of the formdoe 
given in the "Report to the British Association Tidal Committee (Southport, 1883)." 

Two of tho auxiliary tables which we had prepared were dependent on these formdoe ; 
ha pily the error was detected in  time, as Professor Darwiu telegraphed to the India 0 5 ~ ~  
ineondon  (he was in I ta ly at  the time), and a telegrnm the India Office on the subject 
was despatched to me. The auxiliary tables were a t  once corrected, and the values of the 
constituents affected by the error were promptly re-computed, so that the tide tables for 1885 
were saved beiug burdened with the error. All this t h e w  a great deal of extra work on 
the ofice. 

While in England I discussod with Mi.. Roberts a plan for improving the predictions 
a t  riverain stations, which I hope to carry out for the 1886 tables; for the 1885 tables we 
had to follow the method employed in the two previous years. 

U p  to tho present time the Port Commissioners of Calcutta have printed tide-tables 
of their o\m. I n  tho issue for last year a vast amount of information was given regarding 

h 
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port rules, signals, &a. Lieutenant Petley, R.N., Conservator of the Port, mote to me in the 
early part of the gear suggesting that our tide-tables o~zly should be published, and that all 
the extra information about port rilles, &c., should be incorporated. 

I of oourse ooncurred, and as he asked me to arrange for carrying it out at once, the 
tide-tables for the Hooghly for 1885 will be very complete, and will contain the extra matter 
referred to in fiench as well as in English. The Port Commissioners have agreed to bear 
the cost of the entire pamphlet. The extra matter, however, will not be given in the large 
volume for all Indian ports. The following statements have been drawn up giving the 
percentage and the amount of the errors in the predictions for the whole of 1883. 

No. 1. 

Stntemetlt shozcitrg the percentage and the amount of t l ~  errors in the Predicted TIMES bf HIGH 
WATER at the various Tidal Statiota for the year 1883. 

No. 2. 

Errors in the Predicted TIMES of Low WATER. 

GTATIOX. 

Adsn . . . . . . . . . . . .  
~urrncl~eb" . . . . . . . . . . . .  
Bombay . . . . . . . . . . . . . . .  
Beg re 
a 1 1; ::: ::: ::: 
Viwnpnhrm . . . . . . . . . . . .  
Pnlse Point . . . . . . . . . . . .  
Amherst . . . . . . . . . . . . . . .  
PortBlair . . . . . . . . . . . .  
Dublnt . . . . . .  
l'hamond ji'arbok ::: . . . . . .  
K~dderpore . . . . . . . . . . . .  
Ranycon . . . . . . . . . . . . . . .  
Mou melo . . . . . . . . . . . .  

No. 3. 

~ctunl  and 

BTATIOU. 

Aden . . . . . . . . .  . . . . . . . . .  Kurrsohee" ::: 
Bornhay . . . . . . . . . . . . . . .  
Beg re 
~ n x m  ::: ::: ::: ::: 1:: 
Vizaaa lotom . . . . . . . . . . . .  
~ a ~ s e  Joint . . . . . . . . . . . .  
Amherat . . . . . . . . . . . . . . .  
Port Blsir . . . . . . . . . . . .  
Dublat ... 
Diamond ~ a r b & r  ::: ::: ::: 
Bidderpore . . . . . . . . . . . .  
Rnnycon ... ::: . . . . . . . . .  
Blou melo . . . . . . . . .  

statement showi~tg the percentdge and the amount of the error8 in the Predicted HBIGHTB of 
HIOH WATER at the various Tidal Stations for the year 1883. 

predictcd 
vulueS. 

608 
708 
103 
7113 
Oi8 
680 
706 
701 
700 
708 
703 
7 0 1  
705 
700 

Number 01 Errora of Error8 over 
cornwrisonm 4 inches and 4 inchca and ( P " ~ ~ ~ s o ~ ~ ~  OTor la 1 e 1 under. under 8 inch.. under 12 incbes. 1 
Drerlicled 

between the 
nctuol and 

v -- 1 vnluee. I h r  cent, I P O ~  cent. I Per cent. I Per cant. 

I 
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vn'ue8. 

fl98 
7UG 
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706 
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701 
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Aden 
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Bomtmv . . 

..... 
Amherst ... 
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D11bl.t 
Uinmond ~ n r b  
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Rmnpoon ... 
Moulmein 

45 
37 
6a 
15 
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30 
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30 
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29 
S4 
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No. 4. 

Aden . . . . . . . . . . . . . . .  
~urrachee" . . . . . . . . . . . . . . .  
liomblly . . . . . . . . . . . . . . . . . .  
Beypore . . . . . . . . . . . . . . . . . .  
DIndrns . . . . . . . . . . . . . . . . .  V~zega.pntnm . . . . . . . . . . . . . . .  
Folne Point . . . . . . . . . . . . . . .  
Amherrt . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Port Blair 
Dnblat ... . . . . . .  . . . . . .  1)inmond ~arbdi i r  ::: ::: 
Kidderpore . . . . . . . . . . . . . . .  
Ranuoon . . . . . . . . . . . . . . . . . .  
Moulmoin . . . . . . . . . . . . . . .  

Errors in the Predicted HEIGHTS of LOW WATER. 

Comparing these statements with those submitted last year, I find that, with one or two 
exceptions, the percentage of predictions, both for high and low water, within 15 minutes of 
the actuals is increased, which shows that the prediotions for time for the last six months of 
the year 1883 were closer than they were for the first six n?onths. A s  regards the height- 
predictions, there appears to be no improvement in  the last SIX months of the year over the first 
six months, and in some cases, viz. the stations on the east coast of the Bay  of Bengal, the 
height prediotions are worse between June and Deoember than they are for the first six months 
of 1883. 

ETATION. 

EVALUATION O F  T I D A L  CONSTANTS. 

I shall only report on the results of the analysis of the observations which have been 
entirely completed during the past year. 

As already explained, on account of havin to extend the oomputations so as to deter- 
mine the values of II and x for all the work hitferto done, the reduction of the current 
observations is  somewhat i n  arrears. However, the calculations for those stations which are 
not irududed i n  this report are in  a very forward state, aud the results of the short-period 
tides for most 01 them have also been deduoed, but as the analysis is not complete, I shall 
defer disoussing the results till next report. 

Tho f o m  i n  whioh the several tidal constants are now presented is different from that  
hitherto adopted. The constants are, however, divided, as usual, into two groups-one composed 
of the short-period tides, the duration of which in no case exceeds 24 hours, and the other of 
long-period tides whose duration ranges from a fortnight to a year. 

I n  the harmonic theory of the tides, the principal oonstituents of the short-period tides 
are represented by fictitious stars moving in circular orbits a t  certain known velocities-the 
arguments of motion-in the plane of the equator. They are usually indicated by  the letters 
M, 8, K, 0, kc. Each of those is in its turn composed of a number of tidal constituents 
also moving in ciroular orbits, but with different velocities which are mutually related, those 
of the second and subsequent constituents beiug twioe, thrioe, or some integral multiple of 
the first. Their periods are determiued in the following manner. When the revolution of 
the fiotitious stars is performed i n  or about 24 hours, the primary period is the one corre- 
sponding to the argument of motion of the star ; when it is performed in or about 12 hours, 
the primary period corresponds to twice the argument of the motion of the star : the sub- 
sequent periods are fractions of the primary, corresponding to multiples of the volioity. 
The tidal constituents are sometimes called diurnal, semi-diurnal, ter-diurnal, quarter-diurnal, 
and so on ; and the smaller of these nre usually called oucrtidcs. These constituents are 
respectively distingushed by the subsoripts 1, 2, 3, representing the relation of their periods 
to the primary period. 

Three only of the fiotitious stars, viz. S, hf, K, have more than one constituent of 
sensible mngnitude. The constituent which causes any fictitious star to produce its greatest 
effeot on the sea level is rarely the first, and more frequeutly the second. Thus Mz (lunar 
semi-diurnnl) produces the greatest effect on the sea level, aud after it S2 (solar semi- 
diurnal) usually gives the next greatest effect. Sometimes K1 (the luni-solar diurnal) is 
as great as the main solar tide (Sg ) : i t  is to this oonstituent (I(, ) that the pheuomenon 
of diurnal inequality, whioh is so marked a feature in the tides on the west co4st of Iu&a, 
is chiefly duo. 

The oonstituents named M2 K1, MS, 2Ma Kl , &o., are oompound tides. Regarding 
these tides Professor Darwin says : " I t  may be shown that the result of the interaction of 
two waves is represented by introducing two simple harmonic waves, whose speeds are the 
Hum and tho difference of those of the interacting waves. When the interacting waves are 
tidal, those two rosultant waves may be called compound tides. Thoy are found to be of 
considerable importance in estuaries." 

Evory tidal constituent is numerioally oxpressed by two oonatnnts, R and c, where R is 
t the semi-range of tho tide in  Dlitish feet, and 5 is an angle, suoh that - is the time elapsing 
n 

Numher of 
mrnpnrisonn 
between tho 
actunl and 

predicted 
values. 

ERO's of q ~ ~ ~ ~ s O ~ ~ ;  8 ~ ~ ~ ~ ~ , " ~ ~ ~  Errors over 12 4 illchesand 1 1 1 
under. under 8 i ~~obes .  under 12 inches. ine'los' 

Percent  1 P e r c m ~  1 Per cent. I Percent. 



af ter  0 hours of the first day of the observations until it  is high water of the particular tide, 
n being the speed of the tide in degrees per mean solar hour. It is obvioua that (; may have 
any value from 00 to 3600, and that the result of the analysis of successive years of obserp. 
ations not be with one another when presented in this form. 

Again, the values of the amplitude (R) of the lunar and ]mi-solar constituents are 
dependent on the inclination of the moon's orbit, to the equator, and consequently vary from 
year to year. 

The results of the analysis mill therefore be given in the form of the values of and 
K 88 well as of R and 5. Ilere H is the mean value in British feet of the semi-range of the 

tide in question ; K is the " epoch, " and may be defined as the number of degreee 
of the orbit n~hich the particuler constituent has still to exeoute from the instant when 
the fictitious star crosses the meridian till it is high water of that tide. 

By presenting the co-efficient8 in the forms of R and (as well as H and K, me obtainthe 
results of the analysis in the form. R cos (nt-c) and f H cos (V+U-K), and the El's and 
K'S we strictly comparable year by year. Professor Darwin explains V to be a linear func. 
tion of the moon's and sun's mean longitudes, the mean longitude of the moon's nnd sun'0 

erigees, and the local mean solar time at the place of observation reduced to angle 150 per 
0 .  v increases uniformly with the time, and its rate of increase per mean solar hour ia 
the n of the first method, and is called the "speed " of the tide. 

It is supposed that u stands for a certain function of the longitude of the node of the 
lunar orbit, at an epoch half a year later than 0 hours of the f i s t  day of observation. Strictlj 
speaking, u should be taken as the same function of the longitude of the moon's node varying 
as the node moves ; but as the variation is but small in the course of a year, u may be 
treated as a constant and put equal to nn average value for the year, which average value ia 
taken as the true value of u at exactly mid-year. Together V + u constitute that function 
which has been tabulated as the "argument of the oonstituent tide." 

H, as previously explained, is the mean value in English feet of the semi-range of the 
particular tide in question : f is a numerical factor of augmentation or diminution, due to the 
variability of the obliquity of the lunar orbit ; for all solar tides f'is of course unity ; and for 

Ms ,the principal lunar tide, f= 
Cos '4 I 

Uos 4l Cos 4t 
, when w=obliquity of the ecliptic, end 

i=inclination of moon's orbit to the ecliptic. 
R H is equal to - and K is equal to 3 + Vo +u,  if V, be the value of V at 0 hours of 

the first day. 
f" 

A, is the ealue of the mean lerel of the sea in B~i t i sh  feet zcith referewce to  the crvo o j  Ute 
gauge. 

VALUES O F  THE TIDAL CONSTANTS, ADEN, 1883-84. 

The folloming are the amplitudes (R) and epoohs (c) deduced from the 1883-84 observ- 
ations at Aden, and also the meal, values of the amplitudes (LI) and of the epochs (K) for 
eaoh particular tide evaluated from the 1883-84 observations :- 

Short-period T i d e . ~ .  
-- -- - 
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lx i  

Long-pcriod Tides. 

The value of the mean level of the sea (A ,) for 1883-84 is 5.800 feet ; the greatest 
discrepancy between any two values of the determination of the mean level of the sea a t  Aden 
is about of an inch, &. between 5.754 in 1882-83 and 5.814 in 1881-82. 

The mean amplitude of the main lunar tide (Mz ) is 1.588 feet, which is the highest value 
yet obtained at Aden but it only M e r s  from the lowest value, that obtained from the 
1880-81 observations, by 0.03 of a foot. Regarding this tide it was remarked in last 
year's repo1-t that the amplitude was increasing year by year. This remark is only true as 
regards the amplitude R, but in no way refers to the mean amplitude H, which ought to 
come out year by year very nearly the same. The epoch of the main lunar tide is 224a08. 
This value differs from that obtained in 1880-81 by 7.O2, which is a very large discrepancy, 
&. newly 15 minutes in time, but it should be remarked that if we neglect the 1880 value, 
which appears to be outstanding, the greatest discrepancy between any two years is only 
3 . O 6 ,  or about 7 minutes. 

The main solar tide (S:! ) has an amplitude of 0.702 of a foot, a value which agrees well 
with that obtained in former years. 

The value of the main diurnal tide (K1 ) is 1.312 of a foot, which is very accordant with 
the determination of the mean amplitudes (not the R's ) of the former years. I should here 
state that the remarks made last year regarding the decreasing value of the amplitude are not 
applicable to the mean amplitudes (H) which are, as they should be, very accordant. 

The main solar tide (S2 ) at Aden for 1883-84 is 44 per cent. of the main tide ; theo- 
retically it ought to be 47 per cent., but this proportion is the same as has been observed in 
former years. 

The principal diurnal tide (K1) is 83 per cent. of the main tide for the year under 
disoussion ; theoretically it should be 58 per cent. ; but at Aden this tide has always been found 
to be enormously large, and in 1877-78 it  was actually within 6 per cent. of the main tide. 

The proportion of the smaller lunar elliptic tide (Ll ) is 0.018 against 0.028, the theo- 
retical proportion, while the larger elliptic tide (N2 ) is 0.266 of the main tide against 0.194, 
the theoretical value. This proportion for the latter tide is much the same as has been 
observed formerly at Aden. 

The smaller evectional tide ( & is, as it should be, quite insignifioant, and approaches 
more nearly this year to the theoretical proportion than in any former year. 

The larger evectional tide ( vz ) is nearly t h e e  times as large as it ought to be, vie. 9 per 
cent. of the main tide; for the last two years a close approximation to the theoretical propor- 
tion (0.038) was found to oxist, but in 1879-80 and 1880-81 we obtained a proportion of 
about 9 per cent., as has also been the case this year. 

With regard to the diurnal tides, the proportions to the main tide are as follow :- 
Aden, 1883-84. Theoretical. 

Luni-solar IT1 ... ... ... 0.826 0.584 
Lunar M1 ... ... , . . -042 .036 
Solar declinational P1 ... ... ... -242 -193 
Lunar ditto O1 ... ... ... .416 -415 
Lunar elliptio J1 ... ... ... .082 .033 
Solar ditto Ql ... ... ... .099 .080 

Thus it will be seen that at Aden the largest component of the diurnal tides (K, ), 
nearly half as large again as it ought to be, and that the next larger component (0,  ) agrees 
well with the theoretical value ; also that the other diurnal tides are hom 1 to 5 per cent. 
greater than the theoretical values. 

Regnrding the overtides, with the exception of the ter-diurnal lunar I Mg ), they am 
perfectly insignificant at Aden, but the ter-diurnal lunar tide, although barely appreoiable, 
seems clearly to oxist, as tho results of each year come out almost precisely the same, and 
show that this overtido has nn amplitude equal to 0.01 of the main tide, and its mean epooh 
would nppcar to be about 208", the greatest variation from which is 11°.6, or about 16 minutes 
in time. 

With respect to tlio compound tidss, they are all very small at Aden. 
The long-~eriod tide which hes the greatest amplitude at Aden is the solar annual, which 

appears to vary from 28 per cent. to 26 per cent. of the main tide ; this year it is 23 per cent. 

Lunar monthly tide . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  .. fortniglitly 

Luni-solar .. . . . . . . . . . . . . . . . . .  

Solar annual . . . . . . . . . . . . . . . . .  
semi-annual ,, . . . . . . . . . . . . . . . .  

B 

0'017 

0.W 

0.012 

0'363 

0'114 

K 

67'SO 

16'15 

231'08 

346'01 

122'51 

169"=63 

172'22 

8'92 

6'21 

160'02 

0'015 

0'006 

0'01a 

0'363 

0'114 



l t s  time of mould appear to be the ?th March, 8 date identical with that obtained 
last, year ; tLe greatest variation horn this date ~s o d y  17 daysm any of the five years during 
which the observations have been taken. 

The next important long-period tide is the solar semi-annual, which is 7 per cent. of the 
tide for 1888-84. T h i ~  agrees very well with the mean of former values; its time of 

maxim- is, however, somewhat variable ; in 1879-80 it was found to occur on the (ith of 

May and November, while the following year i t  occurred on the 10th June and December; 
for the other years during which observations have been made the times of maximum fall 
between those dates. 

- 

The lunar monthly tide is quite insignificant a t  Aden .accordin.g to the 1883-84 value; 
theoretically this tide should be 5 per cent. of the main tide, and lt has been usually found 
at Aden tobe between 2 and 4 per cent. 

The luni-solar fortnightly tide does not appear to exist a t  Aden ; compared to the main 
tide, at Aden we have never obtained a greater proportion than 1 per cent. On the other 
hand, the lunar fortnightly tide, which has a theoretical proportion of 0.086 of the main tide, 
is found to be at Aden for 1883-84, 0.041 in its proportion to the main tide ; cmd in the lest 
three years the proportion was from 2 to 3 per cent.; while in the two first years of 
observation, 1877-78 and 1879-80, the proportion was over 4 per cent. 

VALUES O F  T H E  TIDAL CONSTANTS, BOMBAY, 1883. 

The following are the ampliludes (R) and epoch0 ( g )  deduced from the 1883 0bsel.p- 
ations a t  Bombny, and also the meau values of the amplitudes (H) and of the epochs ( K )  for 
each particular tide evaluated from the 1883 observations :- 

8liol.t-period Tides. 

Ao=10'267 feet. 

- 

' 1  c 
Lunnr monthly tide 

I 
I . . . . . . . . . .  

.. I 0 In18 2117"90 

.. f~1*ui8Iilly . . . . . . . . . . . . . . . . .  

Loni-solar .. . I . . . . . . . . . . . . . . .  
C.033 

0'046 

4U8'94 

15'50 

CIulnr annuul . . . . . . . . . . .  .,, 
I 0'032 4'05 



The value of ( A,, ) the mean level of the eea is equal to 10.257 feet, which is slightly 
higher than the value obtained last year, and ie a mean between the 1878 and 1881 values. 
The fluctuation in the values of mean level of the sea, as determined for different years a t  
Bombay, is very slight ; the highest value above the zero of the gauge was 10.265 feet in  
1878, and the lowest value hitherto deduced was i n  tho following year (1879), viz. 10.184 
feet, or a difference of only one inch. 

The mean amplitude of the main lunar tide ( Mz ) as derived from the analysis of the 
1883 observations is 4.037 feet. Comparing this with the values obtained for former years, 
which have been calculated from the determinations of R given in former reports, I find that  
i t  approaches very closely to the average of all the amplitudes from 1878 to 1882. The 
epoch IC of this tide is 328."84, the lowest value yet  obtained, but it only differs from the 
highest (330.O66 in 1881) by  1.O82, or under four minutes in  time. 

With regard to the main solar tide ( S2 ), the value, 1.623 feet, agrees very well with 
that obtained in former years. I may here mention once for all that in the case of pure 
solar tides, the mean amplitudes (H) correspond with the amplitudes (R) given in former 
reports. The epoch of the main solar tide ( S2 ) is 2."44 from the 1883 observations, almost 
precisely the same value as obtained in 1879. The greatest variation in  the epoch of this 
tide a t  Bombay is 2.Oi4, or under three minutes in time. 

The proportion of the main solar tide ( H of Sz ) to the main lunar tide ( H of Mz ) ie 
0.402 ; the theoretical proportion is 0.465 ; the proportion now obtained is the same as was 
found in 1880. 

The amplitude of the smaller lunar elliptic tide ( L2 ) as compared with the main lunar 
tide ( M2 ) is only 0.008, the theoretical value being 0.028 : this is the h.st time a t  Bombay 
where the discrepancy fro111 the theoretical proportion has been considerable. 

The amplitude of the large elliptio tide ( NZ ) in proportion to that of the main tide is 
0.245, which is about 5 per cent. greater than the theoretical proportion, and thus agrees with 
what was found to obtain at  Bombay from former observations. 

The proportions of the two evectional tides ( Xz and vz ) to  the main tide are precisely 
the same for this year as they more for last year, the smaller one ( & ) having an insignifi- 
cant amplitude, as it ought to have according to theory ; while the larger component ( v , )  
is 0.28 of a foot in amplitude, which is about double of what i t  ought to  be as compared to 
the amplitude of (M,) a t  Bombay. 

The variational tide (p,) is again about double of its theoretical value as compared with 
the main tide, and this agrees with what has always been found a t  Bombay. 

The luni-solar ~emi-diurnal declinational tide (K,) is about 1 0  per cent. of the main 
tide; theoretically i t  should be nearly 1 3  per cent ; but except in 1877 and 1878 the propor- 
tion has been always slightly too small. 

With regnrd to the diurnal tides, the largest (K, ) ,  the luni-solar, is 35 per cent. of the 
main tide instead of 68 per cent., the theoretical proportion. This agrees with the 1880 value. 
The values for the three years previous to 1880 were from 37 to 40 per cent. of the main 
tide, and so were more in accordance with the theoretical proportion ; for the years 1881 and 
1882 the propol-tions mere only 32 per cent. of the main tide, or a little more than half as 
large as they ought to be. 

The next largeet diurnal tide, (0 ,) the lunar declinational, is 0.164 of the main tide; 
theoretically it  should be 0.415 ; but the value now determined does not differ materially from 
that deduced formerly a t  Bombay. 

Regarding the remainiug diurnal tides (PI ,  J , , Q,), they are all considerably less in 
their proportion to the main tide than they ought to be, the first being 0.097 instead of 
0.193, the second 0,027 instead of 0.033, and the last 0.032 instead of 0.080. Thus it  will 
be seen that the diurnal tides at  Bombay are from one-half to one-third smaller in  ampli- 
tude as compared to the main tide, than they ought to be. 

Regarding the overtides, they nro almost all insignificant, with the eaoeption of the 
111nar quarter-diurnal (M,) ,  which is 3 per cent. of the main tide. This remark is equally 
applicable to the value obtained in former years ; thus i t  may be said that the lunar quartor- 
diurnal is the only over-ticlo nt Bombay which produces any effeot on the sea level. I may 
remark about the ter-dinrnnl lunar tides, that i t  comes out every year a t  Bombay as about 
0.015 of the main tidee, or three times the theoretical value. 

With rcgnrd to the long-period tides, the solar semi-annual has the largest nmplitude, 
viz. 0.157 of a foot, which is 4 per cent. of the main tide, and agrees with the theoretical 
proportion, as hns generally becn found to be the case a t  Bombay. I t s  epoch appears to be 
about the 24th December nnd the 24th of June. Thue the presence of tho semi-annual 
t ~ d e  a t  Bombay secms to be perfectly established ; its amplitude is, as i t  should be, 4 per 
rent. of the mnin tide, and its epoch would seem to vnry between the 22nd of December and 
June a s  found in 1880, nnd the 13th of January and July. 

The solar nnni~al tide at  Bombay is for 1883 quite insignificant. This tide has generally 
boon found at  Bombay to be 4 per cent. of the main tide. 1 am unable to assign any reason 
for the outstanding vnlue obtained from lost year's observations. 

The lunar monthly tide is about 2 per cent. of the mnin tide for 1883 ; i t  ~ h ~ ~ l d  be 
from 4 to 5 per cont. theoretically, but the present year'e value agrees fairly well with that 
obtained formorly nt Bombay. 

The lunar fortnightly and the hmi-solar fortnightly have always been found to have 
very small values a t  Bombay, and this ie the cnse in the present year. 



V ~ U E S  O F  THE TIDAL CON6TANTS, BEYPORE, 1882.83. 

The following are the amplitudes (R) and epochs (5) deduced from the 1882-83 obsen. 
ations at Be.ypore, and also the mean values of the amplitudes (H) and of the epochs (n) for 
eaoh p&icular tide evaluated from the 1882-88 observations :- 

Short-period Tides. 
- 

A, = 5'306 feet. 

Long-period Tides. 

Lunar month1 tide 0'016 n'n50 (1'474 
lortnigit~ytid; ::: 1:: ::: ::: ::: 47'32 0 0 1 1  365'81 

~&~-anlar lo~.tnigblly tide... . . . . . . . . . . . .  
Bolar annual tldc . . . . . . . . . . . . . . . . . .  

nemi.ennunl tide .. . . . . . . . . . . . . . .  0'123 214'40 

The value of the mean level of the sea (A,) at  Beypore for 1882-83, 5.395 feet, ifl 
slightly lower than that obtained for the two previous years, but agrees with the value 
for 1879-80. The greatest difference between the values for any two years is that between 
the 1878-79 value and that for 1831-82, viz. 0.027 feet, or about 4 of an inch. 

The mean amplitude (H) of the main lunar tide (M,) is almost exactly 1 foot, end is 
the highest vnlue yet obtained at Beypore. It differs from the lowest value, viz. that obtamed 
in 1880-81, by 0.106. 

With regard to the main solar tide (S,), its mean amplitude (13) is also greater than for 
any of the former years, and cLiffers from the least value (that for 1880-81) by 0.051 feet. 
The next largest tidnl constituent, viz. the luni-solar diurnal (I<,), has also for this year ltn 

greatest value as compared w t h  former years. The eame remark applies to the lunar dech- 
national tide (0,) and to the solar declinational (P,).  

The proportion of the main solar tide to the main lunar tide for this year is 0.359 ; 
theoretically it should be 0.465, but this proportion agrees very fairly with the values noticed 
in former years, which vary from 0.342 to 0.371. 

The lunar elliptic tides (L,) and (N,) agree well in their proportions to the main tide 
with their theoretical values, and thie has always been observed at Bey lore. 

Regarding the evectional aemi-diurnal tides in proportion to tke main tide, the lesser 
component ( A , )  is about double of what it should be by theory, as has generally been found 
at Beypore, but thie tide is insignificant in amplitude. 

The larger component ( v , )  is 0.053 of the main tide, which agrees we11 with the propor- 
tion obtained for the &st t h e e  years, and is about 2 per cent, greater than the theoretical 
value. 



With regard to the diurnal tides, the following table shows the proportions to the main 
tides as obtained at  Beypore, compared with the proportion which theory would assign :- 

Beypore, 1882.83. Theoretical. 

Luni-solar KI ... ... 0.726 0.584 
Lunar MI ... ... .032 ,036 
Solar declinational PI ... ... .211 .193 
Lunar ditto O1 ... ... -356 .4 I .a  - 

Do. elliptic JI ... ... .OY4 .033 
Solar ditto '21 ... ... .078 .080 

I t  mill be observed that three of these tides (MI ,  J , ,  and Q , )  ogree well with the 
theoretical proportions, while the larger component (K,) is 15 per cent. too great, but the 
proportion of this tide a t  Beypore to the main tide has always been found to be 
from 12 to 24 per cent. too large. The lunar declinational ( 0 , )  is 6 per cent. less 
than i t  ought to be, but except in the first year of observation, 1878-79, the proportion 
of this tide to the main tide has always been somewhat less than the theoretical value. 
The solar decliuational (Pi) is slightly larger than it  ought to be : this wns generally found 
the case a t  Beypore. 

The only overtide of importanoe is the lunar quarter-diurnal, which is 3 per cent. of the 
main tide. 

With refersnce to the long-period tides, the value of the lunar mont,hly is 0,059 of the 
main tide ; whereas last year i t  was 0.159 ;'theoretically it  should be 0 046. The proportion 
this year is the nearest yet obtained to the theoretical value. 

The lunar fortnightly tide for 1882-83 ie only half as large as it  ought to be; whereas 
in former years it was generally found to be too large. 

'I'he luni-solar fortnightly tide, which theoretically is perfectly insignificant, is a t  
Beypore 0.028 of the main tide for 1882-83 : the values in former years varied from 2 to 7 
per cent. of the main tide. 

The solar annual tide is for this year only 24 per cent of the main tide; in the 
four precediug years it  varied from 33 to 38 per cent. : its epoch for 18x2-8.7 mas found 
to be 1 4  days earlier than usual, giving the time of maximum to be about the 18th 
January. 

The solar semi-annual is about half the size of the solar annual, viz. about 12 per cent. 
of the main tide, but a t  Beypore this tide has been found to vary from 16 to 28 per cent. 
of the main tide. I t s  time of mnximum appears to be between the 20th June  and the 12th 
July, or about the commencement of the S.-W. monsoon. 

VALCJES O F  THE T I D A L  CONSTANTS, NEGAPATAM, 1882-83. 
The following nre the nmplitudes (R) and epochs (5) deduc~d  from the 1882-88 

observations at  Negapatam, and also the ~tzcn~a values of the amplitudes (H) and of the 
epochs (K) for each particular tide evaluated from the 1882-83 observatione :- 

Sl4ol.t-period Tides. 
.- 

A,= 2'043 feet. 

nnoo 
I0:I0Uli 

11. oon 
07"35 

0'11111l 

72 O8.1 



Long-period Tides. 

~ h e  value of (Ao) the mean level of the sea for 1882-83 is 2.048 feet against 1.996 
in 1881-82, the first year bf observations. 

The value of the mean amplitude (H) of the main lunar tide (M,) is greater than tbst 
obtained last year by 0 015 feet. I ts  epoch (K) agrees remarkably well for the two years, the 
difference being only 0.8 of a degree, or less than two minutes in time. 

The amplitude of the main solar tide (S,) is almost precisely the same as the value 
obtained last veer. and its epoch differs by less than 3', or under six minutes in time from the 

lunsr monthly tide . . . . . . . . . . . . . . .  
fortnightly . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . .  1,oni-solar .. 

golar snneol . . . . . . . . . . . . . .  -. 
enmi-annusl . . . . . . . . . . . . . .  -. .. 

i Gi-82 value. . 
The diurnal tides (K , , 0 ,, P I ,  and Q, ) have amplitudes almost identical with the 1881.82 

values ; the epoch of the first is exactly the same as was found last year, for the second the 
difference is a 1it.tle more than 3 degrees, for the third the difference is as muoh as 74 degrees, 
while the epoch for the last (Q,) is entirely different in value this year from what it was last 
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year. 
The proportion of the main solar tide to the main lunar tide is 0.381, or nearly the 

same as wae found last year. I t  may be here mentioned that the proportion between these 
two tides is found to be less than the theoretical value at all the stations of the east coast 
south of Falee Point, the proportion gradually approaching the theoretical as we go to the 
north. The above remark does not apply to Pimban, where the proportion of the solar tide 
to the main tide was covsiderably greater than the theoretical value. 

With regald to the diurnal tides, the proportions compared with the theoretical are as 
follow : - 

Negapatam, TheoreticaL 
1882-83. 

... Luni-solar K , ... ... 0.312 0,584 

... Lunar M , ... ... -008 -036 

... Solar declinational P I  ... ... -117 ~ 1 9 3  

Lunar ditto 0, ... ... ... -122 -415 

Do. eliiptic J ,  ... ... ... -022 -033 

... Solar ditto Q ,  ... ... -010 .080 

Thus it will be seen that the proportions are all very much less than they ought to be, 
and with the exception of J,, the proportions are all very accordant with thoee obtained last 
year. 

Regarding the overtides, except the lunar quarter-diurnal, which is 0.025 of the main 
tide, they are all ineignificant at Negapatam. 

Of the compound tides (M, N) , is the greatest, having an amplitude equal to 0.044 of 
the main tide ; and the tide (MS), eeems to be appreciable at Negapatam, being 0.023 of the 
main tide. 

Regarding the long-period tides, the lunar monthly value this year agrees very closely 
with the theoretical one (0 046 of the main tide) ; last year it was found to be too large. 

The lunar fortnightly tide, whioh in 1881-82 agreed fairly well with the theoretical pro- 
portion to the main tide, is this year only 0.023 of it. 

The luni-solar fortnightly tide agrees very well in its proportion to the main tide with 
the value obtained l a ~ t  year, appearing to be about 12 or 13 per cent. of it. 

The solar annual tide is 72 per cent. of the main tide ; last year it was 75 per cent. At 
Madrae this tide is only about 35 per cent., and a t  Vizagapatam about 48 per cent., while at 
PBmban it was only 25 per cent. of the main tide, and at Port Blair it  aypears to be only 
about 12 per cent. I ts  epoch seems to be very well determined, last year s value agreelag 
within two days of the value determined this yeor, and its time of maximum appears to be 
about the 12th November, shortly after the bepinning rf  the N.-E. monsoon. At Viz~ga- 
patam the time of maximum nppears to be about tho 24th September, and a t  Madrm about 
the 24th October, so that the date of the maximum effect of this tide appears to get later 
and Inter as we go south. 

The solar semi-annual tide at Negapatam is also very large this year. Ita proportion to 
the main tide ia 44 per cent.; last year it was 55 per cent., and theoretically it should be 
only 4 per cent. I ts  times of maximum are about the 28th May and 28th November, the 
latter date being about the middle of the Nu-E. moneoon. 



VALUES O F  THE TIDAL CONSTANTS, MADRAB, 1883-84. 

The following are the amplitudes (R) and epooh (5 )  deduced from the 1883-84 observ- 
ations a t  Madras, and also the mean values of the amplitudes (H) and of the epoche ( K )  for 
eaoh particular tide evaluated from the 1883-84 observations :- 

~ ~ L O Y  l-period Tides. 

8, = 2'100 feet. 

Long-period Tides. 

Lunar monthly tide . . . . . . . . . . . . . . .  63"09 0'027 
0'031 29.1'114 

284'99 
lorlnightlg 0'114b 

Lub'i-solar lortnlght/$ tide' ::: 1:: 1:: 1:: 0'014 l i 9 ' 4 2  0'023 29'70 
61'88 

lolnr anuuul tlde . . . . . . . . . . . . . . .  
semi.annusl Lide ,, . . . . . . . . . . . . . . .  1Y9'OU 

The value of (A,) the mean level of the sea a t  Madras for 1883-84 is 2.180 feet, and is 
precisely the same as thnt obtained last year, the values for the two former years being 
slightly greater ; but the greatest discrepanoy between any two values is a little more than 2 
of an inch. 

The value of the mean amplitude (H) of the main lunar tide (M,) is the lowest yet  
obtained, but only differs from the highest by less than 4 of an inch : its epooh, however, hm 
not been well determined, as there is a discrepanoy of 3,'7 (about 74 minutes in  time) between 
the 1881.8'2 value and the value for the present year. 

The amplitude of the solar tide (S,) agrees very closely wit,h the values obtained in the 
three former years. 

The amplitude of the main diurnal tide (K,) is precisely the same for all the four 
yeem of observation. The same remark may be said to apply to the diurnal tides (0,, P,:) and 
(J ,), while the solar elliptic diurnal tide (Q,) has always been found to be perfeotly inslgnifi- 
oant a t  Madras. 

The proportion between the main solar tide and the main lunar tide a t  Madras for 
1883-84 is 0,422, whioh is somewhat oloser to the theoretical proportion (0.465) than has 
been observed in the three former years. 

With regard to the lunar elliptio semi-diurnal tides, the smaller component (L,) is 0.036 
of the main tide against 0.028, the theoretical value; the larger component (N,) is 0.%22 of 
the main tide for this ycar, and agrees very well with the proportions in the former y e u s  ; 
theoretically i t  should be 0.194. 

'l'he smaller eveotional tide (X,) is, as it  should be, less than 1 per cent. of the main 
tide, but in former years it  was found to be about 3 per cent. The larger component ( v , )  is 
0.076 of the main tide, and agrees pretty well with the value obtained last year, but theo- 
retically it should only be about half that value. 

i 2 



lxviii 

The diurnal tide (K,) i8  only 28 per cent. of the main tide, but this agree8 ~ t h  
what we observed in fomer yews ; theoretically it should be 58 per cent. 

The lunar diurnal tide (01 ) is 9 per cent. of the main tide, as was the case in the three 
former years; theoreticallp it should be 42 per cent.: the next largest diurnal tide (PI ) ie 
9 per of the main tide. This too was the onse in former years ; theoretically it should be 
19 per cent. of the main tide : the other diurnal tides are very small, as has always heen 
at Madrns. 

']'he over-tides at Madras are insignificant. 
The only compo~md tide of any importance is the quarter-diurnal (M, N), which is 

0,039 of the main tide. 
With regard to the long-period tides, the solar annual IS half as large as the main tide 

this year ; in former years the proportion varied from 32 to 42 per cent. ; its epoch agrees very 
f ~ r l y  well with what was obsemed in the three former years, the time of maximum being 
about the 24th October. 

The solar semi-annnal tide is 29 per cent. of the main tide for 1883-84 ; in the three 
fomer years it mas seen to vary from 24 to 36 per cent.; theoretioally it should only be 4 per 
cent., so this tide is obviouely meteorological at Madras : its times of maximum appear to be 
abo~lt the 21st May and 21st November. The combination of the solar annual and solar 
semi-annual tides must therefore raise the water at Madras about the beginning of November 
very considerably. 

The lunar monthly and lunar fortnightly are 0.026 and 0.043 respectively of the main 
tide, or almost half of what they ought to be by theory : in former years the lunar monthly 
tide agreed well with the theoretical proportion, but the lunar fortnightly has always been 
found to be half as large as it ought to be. 

The luni-solar fortnightly tlde, although exceedingly small, appears at Madras to  be 
greater than it ought to be. 

VALUES O F  THE TIDAL CONSTANTS, MOULMEIN, 1883-84. 

The following are the amplitudes (R) and epochs (0 deduced from the 1883-84 
observat,ions at Moulmein, and also the mentr values of the amplitudes (H) and of the epochs 
( K )  for each particular tide evaluated from the 1883.84 observations : - 

Sltort-period Tides. 

A, = 8'737 leet. 

Lunar monthly t ~ d e  ... . . . . . . . 0 4 i j  21P"73 0'407 10.078 
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The value of (A,) the mean level of the sea a t  Modmein for 1883-84 is 8.737 
fest, and is higher than the value obtained for any of the three previous years; the 
lomest value is that obtained in 1880-81, viz. 8,453 feet, or nearly 34 inches lower than the 
value for the present year. 

The value of the mean amplitude (II) of the main lunar tide (M,,) is 3,720 feet ; the 
fluctuation in the values of this component is not very great a t  Moulmein, considering the 
magnitude of the amplitude. 

The main solar tide (5,) has an amplitude of 1.349 feet, which is almost precisely the 
same as the values for the two former years, and differs from the 1880-81 value by a little 
more than half an inch. 

The next largest semi-diurnal tide (N,) agrees fairly well in its amplitude as compared 
with the two former years, and it  is also less than the 1880-81 value. But  the omaller lunar 
elliptic tide (IJ ,~)  has considerable fluctuation in the values of its amplitude. 

The proportion of the niain solar to the main lunar tide is O 363: this is slightly 
nearer the theoretical propnrtion (0.465) than me obtained from former observations. 

The lunar elliptic tides ( L , )  and (N,) are 0.086 and 0.176 of the main tide : the latter 
value is very nearly the theoretical proportion, and this agrees with former years, but the 
proportion for tlle former co~nponent is three times as great as it  ought to be, which is the 
eame as the 1881-82 value, but the value for the two other years of ohservation was a good 
deal less. 

The snlaller evectional tide (A,) is theoretically insignificant; a t  Moulmein it appears 
to be from 3 to 7 per cent. of the main tide. 

The larger oomponent ( v , )  is 0 047 of the main lunar tide ; theoretically it  ought to 
be 0.038, but the values in former years ranged from 0.045 to 0,081 

The diurnal tides at  Moulmein in proportion to the main tide and compared with the 
theoretical values are as follow :- 

hloolrnein, Theoretical. 
1953.84. 

... Luni-solar I(, ... ... 0.114 0.584 
Lunar M , . . .  ... . -005 -036 

... Solar declinational I' , ... ... .032 . I93 ... Lunar ditto 0 ,  ... ... .074 .415 
Do. elliptic J , ... ... ... -006 .033 

... Solar ditto Q ,  ... ... .011 .080 

Thus it  will be seen that all the diurnal tides are exceedingly small in compmison to 
their theoretical proportions, the largest (I( ,) being only 11 per cent. instead of 58 per cent. 
of the main tide. 

Regarding the over-tides, the lunar quarter-diurnal is very large, being 2 3  per cent. of 
the main tide. This agrees very clo~ely with the three former values ; the other over-tides 
which are significant, nppear to be (M,) and (8,)  which are 0.025 and 0.017 ~espectively of 
the main tide. 

The luni-sola1 quarter-diurnal (M S) , is 18 per cent. of the main tide. 
The compound tides (M,, I(, ) , , (aM, K ,), , and (M N) , have this year been oalculated 

as well as the compound tide (2SM),, and have values 0.034, 0.053, 0.030 respectively in their 
proportiou to the main tide ; the amplitude of (JSM), as compared with that of the main 
tide is 0.033 wLich is quite in accordance with the three former values. 

With reference to the long-period tides, the most remarkable is the luni-solar fortnightly, 
which is 29 per cent. of the main tide, and this is almost precisely the same value as was 
obtained in eaoh of the three preceding years. I t s  epoch too is remarkably aocordant, the 
greatest disorepancy in any two years being only five degrees, or nbout five hours in time. 

But  the long-period tide which has the greatest magnitude is the solar annual, which 
this year is 68 per cent. of the main tide, and agrees very well with the three former values : 
its time of maximum occurs about the 20th August : the tide is evidently meteorological and 
caused by freshets in the river. 

The solar semi-annual tide is 18 per cent, of the main tide. This ngrees fairly well with 
the three former values. 

The lunar monthly tide appears to be about 11 per cent. of the main tide, but its value 
ie somewhat variable. 

The lunar fortnightly tide is this year 10 per cent. of the main tide; in the three former 
years it varied from 7 to 9 per cent. 

Exirnct.fiom the Narratire R ~ p o r t  by MAJOR W. J. IIKAVISIDR, R.E., Officinlirtg Dcptty 
Sf~pcrirttendcnt, 2nd grodr, i n  char~qe ~ ~ ' N o B .  1 011d 2 Astt'ot/ot)ticnl l-'nrlir8, Sttrcey oJ 
Indta, for sensorz 1883-84. 

THE two parties left Mussooree nbout the Ylst of October 1883, and had assembled in 
C'alcutta by the 5th of November. Eleven dnys were occupied there in testing the instru- 
ments and taking observations for p~rvonal equation. On the 16th 1 embarked for Akyab, 
leaving Mnjor Strahan in Calcutta. 
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On the 23rd of November I was ready a t  Akyab to commence observing, but owing 
to the Penang-Madras oable being out of order the messages to India and to Europe from 
China and the Straits mere all thrown on to the main lines through Burma, and the 
line could not in consequence be spared for our work until the 27th of November. On the 
28th very stormy weather set in, winding up with a cyclone near Chittagong, and preventing 
any further observations until the 8th December, after which we made most satisfaotory 
progress with the first arc. The second and third arcs were carried on without auy delays 
other than arose from two or three cloudy nights acd the time necessary for one officer to 
move by see hom one station to the next ; but on the fourth arc we were met by some more 
cloudy woather, and on the 15th of February the Penang-Madras cable again broke down, 
and the Burma main lines became so choked with traffic that no concession of the line was 
possible, although Major Strahan arranged a programme of work by which we should have 
required the line only for periods of five minutes three times during the night, and offered 
to pay for its use. 

We waited on until the 29th, but finding the line still blocked with business, and the 
cable, though repaired, in a delicate condition, we agreed to be content with what had been 
done on the fourth arc, and that Major Btrahan should move on to Moulmein and take up 
the fifth arc, which was not on the main line of traffic. The fifth arc was finished in eight 
nights ; we then had to return to the main line for the sixth arc, and after completing 
seven nights' work the cable again broke down and the line could not be spored : after 
waiting on for some days we decided to close the season. Major Strahan left Moulmein 
on the 8th and I left Akgab on the 9th of April, and we both reached Calrutta on the 14th 
of that month. At that time I was suffering trom a severe attack of fever, but was sufficiently 
recovered to observe for personal equation by the 26th of April. On the 29th I took 
over charge of No. 2 Astronomical Party from Major Strahan, who proceeded on furlough, 
and both parties moved up to Mussooree, where recess duties were commenced on the 
8th of May. 

I n  the original pro ramme it was coneidered that six nights of observations would 
!I suflice for each arc, but 6U eequently, on Mr. Hennessey7s visit to Calcutta in November 1883, 

it was resolved, in consultation with Major Strahan, to increase the number of nights on 
each arc to eight, not with a view to greater accuracy in the final value of A L for each 
arc, but for the better determination of some iustrumental errors which will be mofe 
fidly conaidered later on. T h i ~  arrangement was again modified a t  my suggestion to EIX 
or eight nights, according to the arrival of the weekly steamers by which we moved, 
as it was most desirable that the six arcs should be completed this season before the 
monsoon weather set in, and a method was pointed out by whioh the instrumental error0 
of which we were in search could be determined independently by each observer, while the 
other observer wna moving from place to plaoe. 

The delays we were obli ed to put up with this season were abnormal. d (a )  We had anticipate more oloudy weather in a moist country like B-a than is 
usunlly met with in India, but the weather reporte of averages did not lead ue to anticipate 
nearly so much as we encountered. 

The table below exhibits the programme drawn up in recess quarters with the probable 
dates as estimated for the completion of the work, and also what was actually acoompli8hed 
during the field season :- 

Numbor 
ol .irc,in 

suc08911on. 

PB ( 

*, { 
{ 

91 ( 

gg { 

33 ( 

Eatimated 
date for com- 

plet~on of 
the Arc. 

4th December 

20th ,, 

10th Janunr~ 

27th ,, 

13th February 

1st Parch 

""" 

...... 

...... 

p- 

Observers and stations. 

Major Henviside at Akxnb . . . . . . . . . . . .  . . . . . . . . . . . . . . .  .. Btrehan s t  ~ a ~ o u t t a  .. aeaviside at A ~ Y B ~  . . . . . . . . . . . . . . .  1 
Etrahan kt Chittagong ,, . . . . . . . . . . . .  .. Henviside s t  Prome . . . . . . . . . . . .  

,, Etrehan Ch,ltagong ,,, .., .., ::: 
Reaviside at Prome . . . . . . . . . . . .  
Strahan at Akyub :::) . . . . . . . . . . . .  .. .. Bhaban nt Moulmcin . . . . . . . . .  

,, Haaside at Prome ,,, .., ,.. ,,, 1:: 
. . . . . . . . .  Btrshon s t  Nolllmein :: Heavinide at ALyab :::) . . . . . . . . . . . .  

Pemonal equation before dnd after the measurement 
of tile ures . . . . . . . . . . . . . . . . . . . . .  ) 

An azimuth by Injor~Strabnn at the Great Trigono. 
metriurlSurveyltnt~on of Toungzh, near II~oulmenn) 

Independent observations for pivot error- 

By Major Strahnn . . . . . . . . . . . . . . . . . .  
Eeavieide . , . .  . . . . . . . . . . . . . . .  

- - 
xumber 01 
niehta on 

wh~ch obser. 
Vations were 

Yken. - 
g 

8 

8 

4 

I 

6 

6 

0 

ACTUAL DATBE. 

Comme~ced. I Completed. 

27th November 

~ t h  December 

21st J m u a r ~  

8th February 

8th March 

96th ,, 

14th Dewmber 

4th jonuarp 

30th ,, 

13th February 

16th Maroh 

lat April 

8tb. 9th1 l3tb3 14th; 
April 2Gth, 28th . . . . . .  

2Znd . . . . . .  

Jenuory 26th 27th Febn~sry . 
l l th,  lsth, i7th, ls'th. 

November 26th. December 
17th 2Otb and hat .  Jnnunry 
6th. i th  ; '~ebruary '3rd. Cth, 
23rd, 24th. 



( b )  W e  had to move from station to station by  weekly s te~mers  which did not always 
arrive or depart on the advertised day ; on three occaeions we were unable to complete the 
observations in  time to oatch the steamers and had to wait six, and on one occasion nine 
days for the next vessel. 

(c) The Penang-Madras cable broke down on three occasions, so that we were unable 
to obtain the use of the telegraph line for periods of some days, and .the oable was in  weak 
condition during the greater part of the season, so that considering all things I cannot 
but think we were fortunate in being able to complete our programme m t h  but one 
rather weak link, viz. k c  NO. 30, whioh is dependent on only four nights' observa- 
tions. 

The delays were, however, not thrown away, as they gave time for independent investiga- 
tions of supposed instrumental errors, the result of which was a determination at  the close of 
the field season to send the telescopes to England to the makers, Messrs. Cooke and Sons, 
for repair. 

A considerable advance was also made in the field towards the reduction of the 
observations. 

The health of the parties was on the whole good; one of the recently engaged 
khalasies died of anamia, which he had apparently contracted before he joined the depart- 
ment. 

The pillars for the instruments having been built, and the connexion of the longitude 
stations with the triangulation crtl~ied out by Mr. Keelan last year, the services of 
Mr. D. Atkinson were not required in  Burma, and he remained a t  Dehra throughout the 
field season, employed i n  reading off the chronograph sheets as they were sent to  him and 
reducing the observations. 

I n  the general report for 1882-83, a t  pages 5 3  to 58, Mr. J. B. N. Hennessey inves- 
tigated the results and the circuit and residual instrumental errors obtained from the obaerva- 
tions of 1875 to 1883, and in paragraph 260 he stated that a system would be adopted in 
the observations of 1883-84 by  which the residuals for each telescope might be determined 
and the facial difference removed. 

I t  is here proposed to give a short account of the system of observation pursued, with 
the results and the conolusions to which they have led. 

The system of observation was by similar and dissimilar pivots, so that if the first night's 
work for the measurement of any one arc of longitude was undertaken with the illuminated 
pivots of both telescopes east (symbolically I P.E.), the second night's work wae carried out 
with one telescope I P. E. the other I P. W. ; the third night with both telescopes I P. W. ; 
the fourth with one I P. W. the other 1: P. E. ; and on the fifth night in  positions similar to  
what they were on the first night. 

The east station as usual always took the initiative in changing, so that the positiona 
were- 

At West Stotion. At East Station. 

First night ... I. P. E. I. P. E. 
Second ,, ... I. P. E. I. P. W. 

Third ,, .,. I. P. W. I. P. W. 

Fourth ,, ... I. P. W. I. P. E. 

Fifth ,, ... I. P. E. I. P. E 

and so on in regular succession. 
i t  mill be seen that on this system it  requires four nights to complete the several 

instrumental oombinations, and consequently tho usual SIX nights' observations which were in  
former seasons considered suficient to  ensure a good final result were extended to eight 
nights, though owing to circumstances previously mentioned eight nighte oould not always 
be adhered to. 

On the arcs 27 and 28 two systems of observation were adopted, one being that k n o m  
as a observations of transits a t  both stations with the same olocka," the other <' observations 
of transits with local olocks combined by clock comparisons," thus giving two results for each 
night for each position of the telescopes ; and throughout these two arcs the telescope a t  the 
west station remained in position for the first two successive nights, while the other telescope 
was reversed, and then the telescope nt the east station remained in position for two nighta, 
while the other mas reversed. 

On the last four arcs the procedure wns altered; observations were taken 
only "with the same clacks" and the position of the telescope at  the east station was 
reversed from I. P. E. to I. P. W., or vice orrsd, half way through each night's observations, 
whilo the telescope a t  the west station wns reversed between e ~ c h  two nights of observation. 
Thus for eight nights' work there would be sixteen different values, four for each colubination 
of instrumental position. 

This will be more fully understood by a reference to Tnble I. 
I t  must be understood that this paper is bnsedon the srlpposed existence of constant 

error following change of pivots ; inconstant errors due to nctual shakiness in the instruments, 
or to personal peculiarities in the observers, are beyond the bounds of this investigation. 



A L stande for the measured value of an arc : - - 
A L its true value, which is unattainable : 

e its accidental errors of observation, whioh are unattainable; and the instrumental 
dieposition primarily provided for ie- 

No. 1 Telescope a t  the west station of the arc ,.. ... (1) ... ... ,, 2 19 ,, e ~ t  ,, > 9  (2) 

and the right and left hand subscripts will invariably represent the telescopes and their 
instrumental position a t  the east or west station respectively ; for instance- 

means that the measure of longitude was taken with NO. 2 telescope a t  the east station 
its illuminated pivot west; while NO. 1 telesoope mas a t  the west station with its 

illuminated pivot east. 
Again, it  is that with I. P. E. theeffect of the residual in  either instrument 

is to cause the telescope to describe an arc west of the meridian, and consequently to give 
aposjtice error in time of transit, and therefore with I. P. W, to give a tre!lative error. 

Let z,, 2, stand for the errors or iustrumental residuals of NO. 1 and No. 2 telescope 
respectively.* 

Then for the four pivot combinations adopted this season we have- 

Or if the instruments be transposed, NO. 1 telescope being a t  the east station and No. 2 
a t  the west station, - 

TLZU AL= m+:E I-,,,-,) ... ... ... 
E, E, 1 (7) - 
AL=! AL+ e \ +!x,-X-) ... ... 

w w )  ... w? w, ( (8) 

AL= {=+ e 1 4 (z, +z2) ... ... 
E W  ... 

E. W, 
(9) 

A L =  f =+ e 2 -(,, +,%) ... ... 
W E )  W, € 1  

.. (10) 

Assuming, as we are bound to do, that the quantities within brackets thus 

(5) and (6) or horn (9) and (10) we obtain (2, +x,) ; and hence x ,  and 2,. 
in differences, then from (3) and (4) or from 17) and (8) we obtain (2,-x,) ; and horn 

In Table I the observed values of A L corrected for personal equation are given f ~ r  
each instrumental position followed by the values of a ,  and a, deduced as eq~lained above, 
rind finally the values of A L  corrected by the mean values of the quantities z ,  and r ,  
obtained for each aro. It will be seen that after these corrections themean results are brought 
into much closer agreement, showing, i t  is considered, that a residual of the character 
supposed does exist. 

Table I1 exhibits the oircuit errors. The quantities in columns 5 to 7 (abstracted from 
Table I )  are the means in the various instrumental positions corrected by the residuals z,, s,. 

The mean by E E  and WN' should in each case agree with that by EW and W E ,  and 
the results tend to show thatthe vnlues ER, WX' for arc 31 form a weak link. Unfor- 
tunately, owing to the telegraph line not being available, as stated above, this arc is 
dependent on four instead of eight nights' observations. 

I t  has been previously stated that cach observer took observations independently for 
the determination of the residual instrumental errors x, nlld x,. The method adopted 
mas to observe about 20 stars on one night with the telescope in one position, say, 1. P. E, and 
on any subsequent night to observe the same stars one-half with the telescope I. Y. E., 
the other half with the telescope 1. P. F. Then presuming that the clock rate does not vnry 
during the time the observations are b e ~ n g  taken, that is during about one hour on each night, 
the mean rate obtained from the first ten stars should be the snme 88 the mean by 
the last ten, and half the difference botween the two means give z ,  witll telescope 
No. 1, or 2,  with telescope No. 2. Occasionnlly 30 stars were observed, and the instm- 
ment was reversed twioe on the second night, the positions being, eny, I.P.E., I.P.W., 1.P.S. 
The  results obtained aro given in Table 111. 

In  the General Report for 3882-8.1, page 64, I,, a, wero nanumerl to he Ll~e errore of the telfscoDes n i tb  I .  P. E. and 
-y,-ym with 1. P. W.; but r , ,  I. are now aseumed equal to y,, y, respoctioely. 



A certain number of zenith stars were, as is usual, observed independently every night 
under both aspects during the progress of the work on ench arc, the procedure adopted 
being to observe the zenith star over the first ten wires, the observer faoing north or south ; 
11e then moved round the telescope, and observed the same star over the last ten wires with 
his faoe in  the opposite direction. The difference between the mean of the times reduced to the 
centre wire under each aspect was deduced, and the mean a t  each station of all these differ- 
enoes mill be found in Table I V ,  and is the quantity which when applied to the time by 
a star of south aspect will make i t  comparable with the time by the same star observed under 
a north aspect. It is scarcely necessary to state that about an equal number of observatione 
were taken commencing with each aspect, and that the telescope was as often in position 
I. P E. as I. P.W. 

I t  was pointed orit last year that each observer had a regular t e~dency  to intersect a star 
sooner over the lost wires than over the first wires, irrespective of the star's aspect. This 
personal equation termed the (1st-2nd) equation has been derived from the same zenith 
stars as the (N-S) equation. The mean results are given in Table IV for each observer, and 
nre the quantities that require to be applied to the time deduoed from a star over the last ten 
wircs to make i t  accord with the time of the same star over the first ten wires. This equation 
h ~ s  been eliminated from the results of the (N-S) equ~tion.  It will be seen that 
Major Strahan's (1st-2nd) equation has the opposite sign to Major Heaviside's, and shows 
that the former anticipates the transits over the first wires and the latter over the last wires. 

For  1882-83 these equations were- 

Table V exhibits the results obtained when both observers were together and could 
observe the same stars with the same telescope, one obseiver taking n slar oter tile first ten 
wires, the other over the last tell wires, then changing the order ot observation for the next 
star, and so on alternately. 

Table V11 exhibits the probable error of the observation of one wire and of the mean 
of all the wires over which a star was observed. Two nights on each arc, when the work was 
not interrupted by clouds, were taken at  random, and for each night and ench observer three 
slow and three quick moving stars were selected, giving 12 values for ench observer on each 
arc, the means of which are given in Table VII. On the firat two arcs each star mas 
observed over 1 5  wires, but for subsequent arcs over only 10 or 1 I wires. This alteration was 
made a t  the risk of increasing the probable errors with the hope that the ( 1st-2ud) equation 
might then disappear. It will be seen by Table VII that the reduction in the number of 
wires observed did m t  increase the probable errors, nor hacl it  the effect of reducillg the 
(1st-2nd) equation as is shown in Table V I .  

To form Tnble VI, two nights when there were no clouds mere chosen for each station 
of each aro, and for the first two arcs when each star was observed over 1 5  wires, the 
difference betweeu the menu of the times by the first five and last five wires mere taken 
out for every star observed, and on the last four aros when the stars were observed over 
ouly 10 or I 1  wires, the difference between the f i s t  three and last t h e e  wires were abstracted. 
The mean of all the differences for the two nights by each observer are given in Table V I  
and represent the quantitieu which applied to the mean of the times by the last five wires 
in the case of the first two arcs, or to the mean of the times by the last three wires in 
the case of the last four arcs, will make those times comparable with the times by the first 
five, and first three wires respectively. 
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ELECTRO-TELEGRAPH LONGITUDE OPERATIONS. 
Circuit erroras for d@e!*ent Instrf~mental Positions, 1883-84. 

- - -  ~~ 

position. 1 Symbolical. 

ELECTRO-TELEGRAPH LONGITUDE OPERATIONS. 
R~sults of Observnbions takrn ittdqendently for tl,e Determillalion of  the Rcsitiz~lrls x ,  2,. 

Numerical. ( ~ i r c u i t e m r .  I ""1""' 
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TABLE IV. 

Observer a11d Telescope. 

f 

)InjmHenv iside . .  , 
Talescope No. 1 ... .. 1 

L 

+ 
h nb 
0 - 1 3  

SCC. 
30'534 

'535 

30'G35 

30.401 
'450 

30'ICU --- 
IL na 
0 - I0 

s e c .  
64'047 

'D8  

66'9U 

+ 

1 fi) 

( 19Sz\ 

Dntes of obsermt ior~.  S t a t i o l ~ s  of observetioos. 

. . . . . . . . . . . . . . . . . . . . .  Jnnunry  26th to 27th 
Ft41runrg I l ~ h  to l ~ l l  . . . . . . . . . . . . . . . . . . . . .  

.no Kt. to ..I . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Ditto 17th to 18th 

I Icon 

lIInjor Dtrnhnn 
l c 0  0 2 ::: : :  

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

- 
h rir 
0 - 0  

s e c .  
lI;'207 
10'207 

10'207 

lG:P49 
251 

16'250 -- 
h rn 
0 - 9 

s e c .  
S Y  6iP 
SS'G71 

38'671 

- 
h m 
0 - 4 

s e c .  
14'204 

'203 --------- 
14'204 ------ 
I4:175 

I75 ------- 
14'li.j -- 

11 ~n 
0 - 0 
err. 

10'207 
10-207 -------- 
10'207 

DEDUCED VALUBB o n  TIIP 
IIBSIDUALB 

. . . . . . . . .  C l ~ i t t i p o n ~  . . . . . . . . . . . .  . . . . . . . . . . . .  
Dit to  . . . . . . . . . . . .  

+0'116 
'180 
'154 
'111 --- 

+0'110 

ELECTRO.TELEGRAPH LONGITUDE OPERATIOXS, 1893-84. 

Rcszclts of the absolute (N-S)  Eqttation and of tibe (1st-2nd) Eqfratiotz deduced fronz the snttte 
ZrtzilW Stars. 

- I -  
I 

(2201) , fi9I1) 

-0'010 
'038 
'UW 
'004 
'1120 

+'011.l 

Akrnb . . . . . . . . . . . .  
Ditto . . . . . . . . . . . .  ; ;  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  

P . . . . . . . . . . . .  

+ 
0'12, 

0'035 

6V923 
64'923 

04'923 --- 
h rn 
0 - 1 0  

SCC. 

O::t; 
0'3.G 

0'368 
'309 -- 

9'303 

(:I1 j 

(,24) 

Deccmbor l i t b  t o  Pot11 ... 
Ditto 2Othto Plst ... 
Ditto 21st t o  h m n ,  (3. ... 

Janunry  6th t o  7th ... 
F e b r u ~ ~ r y  3rd t o  4th ... 

Ditto Pard t o  2,itll ... 

'08 

0'070 

0'010 

0 024 

I I r n n s  ... 

lIealls ... 

(1922 
Nenns ... 

Monns ... 

(ZZ01) 

I Ienns  ... 

Means ... 

Ditto . . . . . . . . . . . .  

... .., ... ... ... ... ... ... Cllittnqong 2nlh Jnnunr j  4.0117 - U l I K G  32 Prnme 26th Jnnunry  +WOPO +0'0*9 47 
Akgnb I l t b Y o b r ~ ~ a r y  -111117 -ll'Ol!J 23 110. l l l h  February +0'0?0 +0'031 PS 
I ~ m i  . 1 2 1  h ... +11'1121 --o'tlb!l 30 Do. ... 12th Mllrcll ... +0'0:'4 +0'033 30 ... .. ... nit10 .., 1 Wth ., -0 .0~1 -O.U&I 21 ( Ahgab 1 2!1th ... +U'U30 +0'U28 27 , 

R t n l i o ~ ~ o r  
o b s : t o n  

Akvrtb ... 
h. ... 

JI ran  dnle of 
o k r ~ a t i u ~ ~ .  

1883. 

Ilt l l  Dewmber  ... 
31st . . . . .  

1881. 

0'04 

I 

--------- 
l6:!?9 38'663 

~1 1 I_ 

10'250 39'068 

Di t to  24th t o  Nnrcb 7th ... , 'OH 

C n l r u t b  ... 
ICl~iLtogong ... 
1 

h nt 
0 - 1 3  

SCC. 
58 268 
51'969 ------ 
65'119 ----- 
Not  

obscrved. 

-~ 

DEDUCED BQOATION~. 

Number  

lllVlSllC89. 

-n'062 
-0 050 

------ 
h ?n 
0 - 1  

SCC. 
1.K20.1 

'LO9 

16'203 

14'175 
'17.5 -- 

14.li5 

66 
66 

1R89. 

11th Darrmber  ... 
31nt . . . . .  

1(LBI. 

44 
46 

8. 

+no14 
+I1 030 

+0'03n 
--0~000 

8.  

+0'024 
+0'032 
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TABLE V. 

ELECTRO-TELEGRAPH LONGITUDE OPERATIONS, 1883-84. 

Results of Rclative Personal Equation. 

I Unte ot obsewntio~i. I Number of stars obaerved under 
each aspect. 

. . . . . . . . .  ... BthNovember ... ... 22 north : I8 south .. ,. , . . . . . . . . . .  9th .. ... ... 20 21 
... .. . . . . . . . . . . .  13th ., ... 10 10 . .. 14th ,. ... ... 12 12 ,, . . . . . . . . .  

I . . . . . . . . .  ... ... 
1884. 

28th April 7 , 7 , ... . . . . . . . .  28th .. ... ... 12 ., 13 , 

TABLE VI. 

ELECTRO-TELEGRAPH LONGITUDE OPERATIONS. 

Abstlact of Results of the ( le t -2nd)  Equatiorz ae clerlriced ,frotn tratrsits qf stars used in /he 
drtermination of A L, 1883-84. 

Number of 
wirrs over 
which each 

stnr wns 
observed. 

Ahvnb-Cnlcutta . . . . . .  
~ k ~ s b - ~ h ! t l e ~ o n , y  . . . . . .  
Prome-Chlttnuong . . . . . .  
Prome-Akyab . . . . . .  
3loulmein-Prome . . . . . .  
Youlmein-Abynb . . . . . . . .  

Major S t b u  ( ~ ~ ~ ~ ~ ~ e ~ f  1 1 Numher of I 
8,-s9. from srh~ch rneas~lres lmm 

deduced. R ,-H,. Wl'i'h deduces. 

Dee. 8th and 14th 
26th and Jan. 4 th  

J;D. 23rd and 30th ... 
Feb. 8th and l3tl1 ... 
blnr. 11th and 15th .. 

ZUlb and Apl. 1st 

8 
+o:ooB 

OOD 
'01 5 
'017 
'1145 
'025 

TAHLE VII. 

ELECTRO-TELEGRAPH LONGITUDE OPERATIONS. 

Probnlrlc errme qf the Tr.arzsit OLsrrrnlions, 1883-84, 

NoTB.-The capitnls in the hendings af  thecolumns i n  Tables IV V VI mtnntl lor the ohserver's initinls: S lor Ynlnr T;~;~:\~,~r~;",'$;~~~t$p.".wiT~;~,"d';~6,;Y,"d, denlbte the lrapoctl t nde r  rhioh tho star ww observed, nqd tho subscripts 1, 2, 

I 

Arc. 

1 Ak7.b-Calcutta . . . . . . . . . . . . . . . . .  
Ak~ab-Chittagon8 . . . . . . . . . . . . . . .  
pmme-Chittagon6 . . . . . . . . . . . . . . .  
Pmme-Akynh 
Moulmeln-prome::: "' "' "' "' ! Mnulmein-Akyab ... ' ::: ::: 1:: ::: 

I- 

Nl!mber of 
wlrea over 

which enrh star 
wna observed. 

I5  
15 
10 
10 
11 
11 

- 

M A J O ~  ~ T R A H A N .  1 MAJOB HEAVIBID 

Probable error of Ro l~nb lc  emor of 

Mean of all 
the wires. 

8 
io'o123 * 0'01113 
f(1'0 13 
*O.OIZ? 
* O ' O I I ~  
f 0'0~00 

One wire. 1 Moan OI all 
I the wires. 

6 * n.arn7 
+ W O L I ~  
*0'09-?8 
~ W O ~ R O  
+n'ns~o 
WW30 

6 
* v n ~ n e  
f 0'11307 
f II oa,cc * o.in:~!~n 
i n'oana * 0'03'28 

B 
*11'0118 
~11'11111 
f n'n1n6 * 0.01 18 
* O'OIIQA 
f 0'0102 

I 
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Slorrl~oary of the ou/lrir.n of Field Work of the Parties o j  the &l.b'py 
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Statement slrotoing the ~aature of the work perfol-mcd and the progress made from 1st October 
1883 to 30th Scptegnber 1884. 

/ In. Mls. i 
India (crop map) 1  = 32 

Iforest map) .. ... 
(trade map] ... ... l = 6 4  

,, (telegraph map) 
,, (showing Missionary sta- 

tion r\  ... ... 1 = 6 4  

Compilations. 

Guzerat (in 1 sheet) ... 

,. (shoAhg irrigation) ... ... .. infoursheets  ... 
,, for Education- Commission 

report ... ... 

Central India Agency (in 2  sheets) 

1  = 32 
l = 6 4  

l = 9 6  

Rajputana Agency (in 2  sheets) ... ... Pesbawar ... ... 
District Gurdaspur (in 4 sheets) ... 

Bernrs, Hyderabad Assigned Dis- 
tricts (in 1  sheet) ... ... 

Punjab (in 4 sheets) ... 

Burma (Fitzroy's map) in 4 sheets 

Diatr~ct  Dera Ismail Khan (in 2 
sheets) ... ... 

District Bannu (in 1  shect) 
Do. Pcshawar (in 1 sheet) ... 1 

f 

t Specially prepared for Calcutta Internations.1 Exhibi. 
tion. 

J 
Additions for engraving. 

Corrected railways. 

A new compilation which is being made from all the 
recent surveys. It will include Guzerat, Kattywar, 
and Cutch, and will ultimately be engared.  

Compiled in outline from the latest surveys, and has been 
photo-ziucographed. 

Corrected to date in boundaries, &e., and published by 
photo-zincography. I t  will ultimately be engraved on 
copl'cr. 

Additions up to date in outline and hill shading. The 
cograring of the map is far advanced. 

I)itto ditto ditto. 
With tribal names corrected to date. 
Compiled by special request for Punjab Government. 

I t  has been talrcn from revenue survey mnterial 
adjustcd to modern reat trigonometrical survey valuest 
and has been reprofuced by photo-zincograpby. 

Hills in brush work finished and sent for engraving. 
The nlap has been conlpiled from the 1" = 1 mile topo- 
graphical sheets, nnd r i l l  shortly be pnblished. 

Corrected to date owing to recent changes in bound- 
aries, nud is publishcd in skeleton form by photo-zinco- 
grnphy. I t  will be shortly engraved on copper, when 
hills will be added. 

Corrected to date, boundaries, railnays, roads, Bc. 

('Specially called for by the Punjab Government on the 
f-inch scale. Proofs mere sent and the corrections and 
additious suggrslcd by them hnve becn carried out, 
and the map plloto-zincognpl~ed. These compila- 
t.ions are bcing ntilizcd for incor oration in the new 
revised shcets of tho Atlas of 1n:ia 

District Jnbbuluore ... ... 1 1 = 4 11 
,, cllandaL 1 =  4 
,, ~ o s h a n ~ n b a d " '  1 =  4 

Chittagong ... 1 = C .. ... 
Howrah ... ... 1  = 4 .. 

i 1 Prepered for lilhogrgphy from copper-plate transfers , of Atlas sheets. 
I 

Hooghl .. ... .. Naga d l l s  ... 
Province of Assam ... 

British Onrma, Pegn Division 
District Damoh 
Hengal, Behar, and 0;;;s~ 
Robilkl~and Division ... 
District Pcshamr  ... 

Sylhct 
N.-W. Provinces and 'OU& 
P~mjab ... 
District ~ a c b a r  ... .. Lakhim ur  ... .. ~urrecdPporc ... 

,. Midnapore ... 
I. Mymensingh ... 

... 

... 

... 

... ... 

... ... 

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

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

1 = 4  
1  = 4 
1 = 16 

1 = 4 
1 = 4 
1 = 3 2  
1 = 4 
1 = 4 
1 = 4 
l = 3 2  
l = 3 2  
1  = 4 
1  = 4 
1 = 4 
1  = 4 
1  = 4 

J 

Hns been corrected up to date from information received 
from district officcrs, Scc., &c. 

Ditto ditto ditto. 
Ditbo ditto ditto. 
Ditto ditto ditto. 
Ditto ditto ditto. 
Ditto ditto d i ~  to. 
Ditto ditto ditto. 
Ditto ditto ditto. 
Ditto ditto ditto. 
Ditto ditto ditto. 
Ditto ditto ditto. 
Ditto ditto dltt0. 
Ditto ditto dilto. 
D ~ t t o  ditto ditto. 
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District maps-contd. ( In. MLs. I 
N.-E. Frontier of Bengal 
District Peshawar, Revenue Survey 

Sheets Nos. 3, 4, 6, 7, and 10 

fDistrict Hazaribagh ... 

I ,, West Doars 
,, Orissa Tributary M;: 

hals. 

I ,, Chota Nagpore ... 
,, Jasbpur ... . . . 
,, Bankoors . . . 

I 
,, Beerbhoom . . . 
, Midnapore .., 
,, 24-Pergumahs ... 
,, Khoolne, ... ... 
,, Dinagepore ... 
,, Runapore .,. 
,, Darjeeling ... .. . 
,, Udepur ... ... I ,. Julp~roree ... 

F9 ,, Sundarbans ... 
5 { ,, Backergunge ... 

,, Chittagong 

2 / , 
i t  Hi" ~ r a c i i  , ,, Patna ... .., 

... :: !!Zhabai. . . . ' I ., M o u e o r e  ... 
,, Sarun ... . . . 
,, Chum & N U  % ... 1 ,, Mong p ... 
,, Sonthal Pergunnahs.. . 
,, Cuttack ... ... 
,, Balasore . . . 
,, Morbhsnj . . . 
,, Pooree ... ... 
,, Lohardugga ... 
,, Manbhoom ... 1 ., Singbhoom .., 

1 ,, Korea . .. ... 

(District Dchra Ddn .., 
,, MuzaEarnager .., I ., Meerut ... . . , 

I ,, Bulandshahr 

I .. B n d l y  ... .., 
,, Budaun ... .., 
, Meinpuri .., 

P ,, Etawah ... 
0 , Cawnpore .. . 

, Allahabad .., ,. Hamirpur . . . 
2 ,, Jaunpur .., 

,, Basti . . .  ... 1 .. .Thanpi .., . . . 
O .. Lalityl~r ... ... 

, Baharanpur .. Bijnor . . .  
. . , 

w , Slrah'abanpur .,, .. ~arughabed 

I , Band. ... .., 
, Oorakb ur I .. ~arhwa! (Britirb) : :  

Gsrhmsl 1 1: Tarsi ... 

Showing tribal names. 

Inserted boundary canals, railway, &c., &c. 

Specially pre ared for administration reports, and so 
d r a m  as to %t into a full or half-sheet of foolscap, 
and in accordance with latest instructions received 
from Surgeon-General, vide his memorandum of 6th 
June 1884. They have been drawn for the 8-mile 
district maps, or from the Atlas sheets reduced by 
pentagraph. 
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Sheets of the Atlas of India. 

... ... 4 N.E. 

... ... 4 S.E. ... ... 4 S.W. 

... 5 S.E. , . . ... 5 N.E. . . , ... ... 6 N.E. ... ... 6 S.E. ... 8 S.K.  . . , 
... ... 12 N.W. ... ... l a  S.W. ... 13 S.E. , a .  ... 14 S.E. ... 

... 14 S.W. ... ... ... 14 N.W. 

... ... 1s N.W. 
... ... 15 S.W. ... 16 S.W. ... 

16 N.W. ... ... ... 18 N.E. ... 
... 18 S.E. ... ... 19 N.E. ... 

19 S E. ... ... 
20 N.E. ... ... ... 20 S.E. ... 

... 22 N.W. ... 
28 Full sheet ... ... 

... 29 Ditto ... 
30 Ditto ... ... ... 33 N.E. ... 
35 N.E. ... ,,. 

... 35 S.E. ... 
35 S.E. ... ... 
37 S.E. ... ... 

... 38 N.W. ... 
38 N.E. ... ... 
38 8.E. ... ... 
39 N.W. ... ... 
48 N.E. ... ... 
48 S.E. ... ... 

N.E. .., 
N.E. ... 
Full sheet ... 

Ditto ... 
S.W. ... 
N.W. ... 
Full sheet ... 
S.E. ... 
N.E. ... 
S.W. ... 
Full sheet . . .  

Ditto ... 
Ditto ... 

S.E. ... 
Fullplate ... 
N.E. ., . 
Full plate ... 

Ditto . . .  
Ditto ... 

Special maps 

Hrl~ar Opium Agency.. . ... 
ncnarea ditto ... ... 
C>or~ntry in the vicinity of Adcn ... 
Enrthrluake map ... .., 
Map of the Paropamisau moun- 

tn~na. 
... India ... . . , 

In. Mls. 

I 

Compiled from recent surveys in North Afghanistan ] for engraving. 
1 

I 
Compiled from the 1" = 1 mile standards of the 

1 Punjab Rerenue Survey. 

j 
) Outline and bill shading in brush for engraving. 

Hills in brush for engraving. 
1 I 1 Compiled from new surveys in Northern Afghauista~.  

t New compilation, outliue finished for engraving. 

Compiled from the 1" sheets of the Rnjputana To Iogra. 
hical Survey, outline, sand h d s  and hill shading In 

{rush for Engraving Branch. 

J 
Outline and names for engraving. 
Hills in brush shadmg, Hazara district, in hand, 

1 Insertion of railways. 
J 
Outline nnd printing of a pnrt. 
Hills redrawu for eugraviug. 
] Corrections m d  addition.. 
Hills in brush for engraving. 
Additions in hills for engraving. 
3utline aud names of a part. 
Correcting outline. 
A small portion outlined for engravin 
Outline and names of a portion and aka hill shading in 

brush. 
A portion compiled in outline and names. 
Corrcctiug sub-division boundary. 
Correction to caunls and railways. 
Additious in hills for engraving. 

Compiled from new revenue surveys, North-Western ) Provinces. 
Addit,ious in railways and canals. 
Hill shnding in brush, of a part, for engraving. 
In  course ot completion. 
Outline and names. 
Hill shading in brush of part. 
] Additions to railways. 
Compiled outline of portion. 
Terr~torial names inserted. 
Outline aud names for engraving. 
\ 

i Additions, railways, and roads, &c. 

1 = 32 For geological survey, showing geological symbols. 

= 
1 = 16 
1 = 4 
1 =260 

1 = 8 

) Cornpilcd specially for the Opium Department. 
Trace mado and kept on record. 
To illustrate the supertidal wave caused by the erup. 

tion at  Java. 
Drawn specially for reproduction by photo-ziuc0gra~11~. 
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TITLE OF YAP. Gcale. Rsuanks AND Psoaasss. 

Special maps-oontinued. 

India, miniatare map ... 
Do. ... . . a  

Do. ... ... 
N.-'8. Provinces and 0ud.h ... Map of Persia 

Sketch map of Bengal 
Atlas sheet 37 and adjoining 

tions ... ... 
Province of Assam 
United States of dmegca 

Map of Khorasan 

Katty mar 
Nerbudda valley 
British Garhwal 
India 
DO. (midi'iture) 

Ma of Bengal 
~es%awar 
Map of Malwa 

Central India, sheet No. 367 

Ditto, ditto 368 ... 
Ditto, ditto 369 ... 
Ditto, ditto 386 ... 
Ditto, ditto 386 ... 
Ditto, ditto 367 ... 
Dilto, ditto 388 ... 
Ditto, ditto 399 ... 
Ditto. ditto 400 ... 

... ... ... 

... 

... 

... 
por- ... 

... ... 
,, 

... 

. 

... 
 itt to; ditto Gi ... 
Ditto, ditto 402 ... 
Ditto, ditto 4.03 ... 
Ditto, d ~ t t o  406 ... 
Ditto, ditto 406 ... 
Ditto, ditto 411 ... 
Ditto, ditto 413 ... 
Ditto, ditto 414 ... 
Ditto, ditto 415 ... 
Ditto, ditto 416 ... 
Ditto, ditto 417 ... 
Ditto, ditto 423 ... 
Ditto, ditto 421 

Southern Afghanistan and pisbin 
Valley maps, sheet No. 5 ... 

Ditto, ditto 6 ... 
Ditto, ditto 7 ... 
Ditto, ditto 8 ... 
Ditto, ditto 9 ... 
Ditto, ditto 10 .., 

In. Nls. 

1 =500 
1 = 3.2 
1 =la8 

1 = 16 
1 = 16 

1 = 32 

1 = 4 

1 = 16 ...... 

1 = 24 

1 = 16 
1 = 4 

Ditto, ditto 11 
Ditto, ditto 11 ::: 1 

For meteorological surve . 
Showing densle of popuLtion. 
D r a m  to illustrate reports showing internal railway 

trade. 
Showing positions of dispensaries, &c., &c. 
Plotted several stations, and entered route of Colonel 

Gerard's journey into Kurdistan. 
Showing routes and distances in miles. 

Map compiled fromatlag sheets illustrating the ditferent 
boundaries claimed by Holkar. 

For Sanitary Cammissioner. 
Specially called for by Revenue Commissioner's Depart- 

ment and prepared for reproduction by photo-zmco- 
PP~Y. 

Draw~ng on tracing cloth for reproduction by photo. 
zincography. 

7 
Specially prepared for Geological Survey. ... ... 

... 1 = 6 0  

Baluchirtan. I 

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

Northern half D. aheet X ... 
Southern ditto X ... 

Northern ditto V I I  ... 
Southern ditto V I I  ... 

1 = 16 
1 = 4 
1 = 4 

1 = 1 

are numb>red according to the new index of the sheets 
of Central India and Rajputana. 

Shccts Nos. 367,368, 369, and 399 have been drawn and 
sent for photo-zincography. 

Showing ground under canal irrigation. 
Shomin tribnl distributions for photo-zincography. 
Trace %om Sir J. Malcolm's map for Governor- 

General's Agent, Central India. 
A new edition of these sheets is being prepared. They 

are being completed up to mar 'n by including the 
adjacent portions of the ~ o r t h - g e s t e r n  Prorinces, and 

Sbects Nos. 386,387,,400, 401, and 402, are far advanced 
IU drawlng and typmg. 

i =  i l 
1 =  1 
1 = 1 
1  = 1  
1 =  1 
1 =  1 
1 =  1 
1 =  1 
I =  1 
1 =  I 
1 =  1  
I =  1 
1 =  1 

1 =  4 
= 

1 = 4 

= 
1 =  4 
1 = 4 

1 = 4 
1 =  4 

Shccts Nos. 403, Q?4, 405, 412, 413, 414, 415, 416, 417, 
388, and 385 are In hnnd. 

1 Hill shading in verticals. Published. 
Hill sbading in verticals and addition in printing. I Pub l i shb  

Hill shading in verticals. Published. 
Additions and corrections in names and hill shading. 

Published. 
H ~ l l  shading in verticals. Published. 
Ootlino and hill shading. Published in preliminary 

form. 

l =  a I- 
l =  2 

1 =  2 
I =  'J 

Compilcd from beqt Rurrcy. Outline, printin~nnd  hill^. 
These ~hcets only require cxaminalion. They will 
bo published by photo-zincography. 
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&'.If.-In nddition to the nhove, vorious othcr srnnll jobs, such a8 tmilias, t y p i n ~  halld-printing, coloorin(r and plottingo 
hove k e n  performed in tho cornpllln~ branch when necessary. 

TI~LB 08 MAP. ~ E M A U K E  A N D  PBOQBBSJ. 

Special Maps. In. Mls. 

Prepared in nccordance with the orders of the 9ur- 
veyor-General. The numberingof the standard 1-inch 
sheet is continuous throughout the whole province. 

Original standard shcets of t h l  
Mysore Topographical Party, 
sheets Nos. 18,19, 20,21, 22, 23, 1 = 1 The divisional, district, and taluka boundaries have been 
24, 26, 26, 27, 28, 29, 30, 31, 32, altered since the survey was made, and the new boun- 

G. A. McGILL, Sur-veyor, 1st gmde, 0. STBAHAN, Major, R.E., 

ClziPf Draf t s tnar t  Assistnnt S z t r u ~ y o ~ - - Q o i e ~ u l ,  

f i t  charge Drnzritzg O p c e  

SURVEY OF INDIA OFFICE,) 

33, 34, 35, 36, 37, 38, 49, and 60. 

Miscellaneons Maps, &r. 

Iterrah survey, sheet No. 6 ... 
Pun'ab ... ... ... 
~a l ! ab~ ' s  map of Rajputana ... 
City m d  environs of Ajmere 
Muttr? city and cantonment wiG 

envLrons. 
District Allahabad, No. 2 ... 

Ditto ditto ... 
Route ma to Bagdad 
Trace of goundary between ~ e G i  

and Oudh. 
Rajputana sheet No. 53 
Gwalior and Central India sheet 

No. 9G. 
Skeleton plan of Da jeeling ... 
Projection of maps and charts on 

different scales. 
285 Originals and roofs examined 

and corrected &r photo-zinco- 
graphy and lithography. 

11;281 Sheets of various maps ... 

Calrrlln, l r l  October 1885. 1 

1 = 1 

1 = 32 
1 = 4 

12 = 1 
2 = 1 

1 = 8 
1 = 8 
1 = 16 
1 = 4 

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

...... ...... 
Various 
scales. 

ditto 

daries have bcen inserted on the original sheets. 

Touching up hill shading, names, $c., of original for 
photo-zincogaphy. 

Insertcd railways and telegra hs up to date. 
Touched up for reproduction gy photo-ziucography. 
Additions up to date. 

Prepared for Gazetteer. 

For R. A. C. Department. 
For Quarter-Master-General. 

Correoted boundar on ori~iual and 200 copies of the ] photo-dncograpEcd sheets. 

Corrected to date. 

Entered on counterfoil receipt book and despatched. 

Coloured as standard office copies. 



CALCUTTA DRAWING OFFICE. 

SECTION 11. 
- 

TITLE or MAP. RBYARKE. 

- 
Ptcqjnb. Inch Mile. I I 

Districts Bannu, Dera Ismail Khan, 
and Thel of Muzaffargarh in 44 
standard sheets, 30' x 15'. 

District Hir:snr. 

I n  14 standard sheeto, 30' x 15' ... 1 

Do. in quarter sheets, 15' x 74' . . . 

Inctus Ricer. 

In  six sheets . . . ... I 

North- West P I ' W ~ ~ I C P S .  

Districts Moradabad, Budaon, Tarai, 
and part of Rempur State in 22 
standard sheets, 30' x 15'. 

Dietriot Bande in 16 standard 
sheets, 30' x 15'. 

Diatrict Banda, 4 sheets, showing 
Forest Reserves. 

The remaining 10 standard sheets Nos. 34, 
35, 37, 38, 39, 40, 41, 42, 428, and 
42B, scale 2 inches= 1 mile, were exa- 
mined, completed, and sent to press for 
reduction to 4 scale. The above stand- 
ard sheets have been all published, with 
the exception of standard sheets Nos. 39 
and 42. 

Number of standard sheets published up 
to date, 42. 

The standard sheets, Nos. 275, 276, 277, 
aud 278, drawn on the scale of 2 inches 
=1 mile for reduction to scale of 1 inch 
= 1 mile, in the Executive's office, have 
been completed up to margin by the in- 
sertion of the topography from the 
surveys of district Rohtak and the Patiala 
and Jind States, whioh adjoin the district 
of Hissar. The h a t  two standard sheets 
have been examined and sent to press ; 
the other two are in a well-advanced 
state. 

The standard sheets prepared for repro- 
duction to scale in the Executive's ofice 
were compared with the plane-table 
sections, all necessary corrections made, 
and sent to press for publication. 

Thirty-four original 4-inch sheets, survey 
of 1872-73, were prepared and sent to 
re00 for reduction into six sheets. 

h e s e  map, were specially prepared to 
suit the requirements of the Financial 
Commissioner of the Punjab. The proofs 
of these sheets were all passed with final 
press order. 

1 = 1 

1 = 1 

4 = 1 

The proofs of standard sheets, Nos. 30 
and 46 reported last year, were examined 
and pnssed with h a 1  press order. 

All published. 
The proofs of standard sheets Nos. 112, 

1128, 127, 125, 141, 142, 143, 155, 
and 156 were examined and passed with 
final press order. 

This completes the publication of the 
district. 

Geographical lines were inserted on the 
4-inch sheets Nos. 67, 68, 85, 86 of this 
district. These maps were specially 
prepared to meet the requirements of 
the 8uperintendent of Government For- 
ests. They were re-examined and sent 
to press for publication to scalo. 
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CALCUTTA DRAWING OFFICE. 

From the trijunction of districts 
Dehra Dlin, Umballa, and Shaha- 
ranpur to the City of Delhi. 

Inch hlile. 

4 = 1  

City of Rusgul~j. 

Dihtrict Etah in  9 sheets for repro- 
duction. 

Districts Faharanpur, Muzaffnrnagar, 
Meerut, Bulaudshahr, nud Aligarh 
in qumter sheets, 15' x 71'. 

Ditto ditto i n  stnndard sheets, 
30' x 15'. 

New edition in 64 standard sheets, 
30'z 15'. 

The original maps of this survey were 
prepared in the Exeoutive's office in 5 3  
sheets. These were reduced by photo- 
graphy to 3 3  sheets, and a n  index map 
was prepared in this office showing 
their position and numbering. The 
sheets with the index map were sent to 
press for reproduction. The proofs were 
examined aud the final prese order was 
issued. 

The original sheets Nos. 1-9, which were 
prepared in the Executive's office, were 
re-examined and sent to press for public- 
ation. lhese  sheets were prepared to 
meet the requirements of the Munici- 
pality of Etah. 

The proofs of standard sheets Nos 8, 9, 
19, 20, 32, and 3 3  mere all examined 
and passed with final press order. The 
original sheets Nos. 21, 22, 34, 35, and 
51  drawn in the Executive's office were 
carefully compared with the plane-table 
sectiolls, all corrections made, and sent 
to press for ublication on the same 1 scale. These a ow village boundaries. 

The proofs of staudard sheets Nos. P, 9, 
19, 20, 32 and 33, whlch were sent to  
press last year, were passed with final 
press order, standard sheets Nos. 21, 22, 
34, 35, aud 51  drawn in the Executive'e 
office mere completed up to margin by 
the insertion of the topography from 
the adjoining districts of Uurgaon and 
It4uttm in this office ; they mere examined 
aud sent to press for reduction to half 
scale. These maps do not show village 
boundaries. 

Number of staudard sheets published up 
to date, 25. 

I he proofs of standard sheets Nos. 106, 
121, 123, have been passed with final 
press order. Standard sheets Nos. 135, 
137 and 152 were sent to press for correc- 
tious to be made and all omissions sup- 
plied. The proofs of standard sheets 
Nos. 88, 150, and 164 have been sent 
to the different Deputy Commissioners 
for examination of thana and pargann 
boundaries. Their return is awaited, 
when they will be examined and sent 
to press with final press order. 

Number of standard sheets published up 
to date, 18. 



CALCUTTA DRAWING OFFICE. 

Distriot Jalpaiguri. Old edition in 
13  etandard sheets, 30' x 15'. 

New editinn in 15  etaudard sheets. 
30' x 15'. 

District Pooree, Killah EJiorrh. I 
I n  65 imperial sheets ... ... I 

District Cicttack. 

I n  3 standard sheets, 30' x 15' ... 

Hooghly Ricer Szwuey. 

Inch Mils 

1 = 1  

Sheets Nos. 1-9 comprising 116 sec- 
tions. 

Gheets Nos. 1-4 were surveyed on 
soale 16" = 1 mile and reduced by 

aph to 8" = 1 mile. 
0s. 5-9 surveyed on scale 16" s&:P?r 

reduced to 6". 
Sheets Nos. 1-10 ... ... 
Blieets Nos. 1-10 reduced by penta- 

grnph to two sheets Nos. 1 a ~ ~ d  2. 

Dietrid Hnnthawaddy in quarter 
sheets, 15' x 74'. 

The remaining 25 sheets mere completed 
in this office, carefully examined, and sent 
to press. 'l'he first proofs of the above 
sheets have been examined and returned 
to press for oorrection. 

). 

Geographical lines were inserted on 24 
sheets of the 4" maps, comprising 
standard sheets Nos. 194,195, 196, and 
sent to press for photographio reduction 
to half scale, and blue prints called for. 

-- 

The proofs of standard sheets Nos. 1-13 
were compared with the proofs reoeived 
from the different local offioers and sent 
to press for oorreotion and preliminary 
publication. 

The h s t  proofs of standard sheets 
Nos 270, 271, 293, 294, 315, 316, 337, 
and 338 of the new edition with the 
second proof of standard sheet No. 337 
have been sent to press. 

These sheete are all now undergoing 
exnmination, and all necessary correo- 
tions are being made to fit them for re- 
produotion by photography to scale. 
The sections of sheet No. 7 were sent 
to  press for reproduction by photogra- 
phy. These sections were reduced into 
five sections to meet the requirements 
of the Port Commissioners. The proofs 
of these were all passed with an order 
for a preliminary edition. 

An error having been discovered in the 
compilation of these sheets, the work of 
computing had all to be revised. This fur- 
nished the drawing office an opportunity 
of completing the sheets up to margin. 
The skeleton standard sheets, which were 
prepared for the guida~~ce of the Lithogrn- 
phic office in preparing the transfer draw- 
ing to be put down on stone, with the l" 
original pargann mnps, have been senC to 
the lithographio office. 

The original stnndard sheets Nos. 114, 
11 6, and 125 drawn in the Executive's 
office werc re-examined, onrefully oom- 
pared with tho cadastral plans, and sent 
to press. The press order proofs of the 
above-mentioned shoets, with eheete 
Nos. 123, 124, 132, and 133, were paeeed 
for publication. 



CALCUTTA DRAWING OFFICE. 

SECTION 11.-continued. 

TITLE OF MAP. 1 8cde. 1 Itaxaa~s. 

- 

Burma- concluded. Inch Milo. I I 
District Bassein in  quarter sheet, 

15' x 76'. 

District Tharrawaddy in quarter sheet, 
15' x 74'. 

Totun of Rnngonn. 

I n  19 sheets . . . ... 

Bombny.  

Koulran survey ... 

Ditto ... 

Decoan S w e y  . . . 

Tho original sheets Noe. 103, 104, 112, 
11 3, 12 1, 122 d r a m  in the Exeoutive'e 
office were re. examined, compared with 
the cadastral plans, all needful oorreo- 
tions made, and sent to press for repro- 
duction to scale. 

The original sheet No. 90 drawn in the 
Executive's office was re-examined and 
compared with the cadastral plane, all 
needful corrections made, and sent to 
press for reproduction to scale. 

Nineteen original sheete with a n  index 
map showlug the disposition of the 
sheets were received from the Executive's 
office and sent to press with ordero for 
a preliminary edition, to meet the imme- 
diate requirements of the Hangoon 
Municipality. 

The standard sheets Nos. 78 and 83  drawn 
i l l  the Executive's office on the ecnle of 
2" = 1 mile for reduction to half scale 
were compared with the plane-table seo- 
tions and sent to press for publication. 

The sections of standard sheets Nos. 78, 
79, 83- 

Sheet 78 N. m. (1, 2, 3, 4,) N. E. (1, 2, 
3 ,4 , )S .W.  ( 1 , 2 , 3 , 4 , ) S . E .  ( 1 , 2 , 3 , 4 ) ,  
Sheet 79 S. W. (2,) S. E. (4), Sheet 83 
N . E . ( 1 , 2 ,  3, 4 , ) S . E . ( 1 , 2 , 3 , 4 , \ S m  
TV. (2, 4), and the original field sections 
of standard sheet 79  S. TV. (1, 3, 4,) and 
S. E. (1, 2, 3) received from the Exeou- 
tive's office were examined, all necessary 
corrections made for reproduction to 
scale, and sent to press for publicntion. 
Proofs of sectiuns of standard sheet 
N o . 7 9 S . W . ( 1 , 2 , 3 , 4 , ) S . E . ( 1 , 2 , 8 ,  
4) were passed on to press with an order 
lor a preliminary edition, to meet the 
requirements of the Forest Department. 

The proofs of standard sheets Nos. 60, 66, 
67, and 90 were examined and passed 
with final press order. 

The fair standard sheets Nos. 51, 53, and 
69 drawn in the Executive's office on the 
scale of 2' = 1 mile for reduction to 
half scale were oompared with the plane- 
table sections and seut to prese for pub- 
lication. 

The original sheets Nos. 32 S. W. and 
N. \V. 37, prepnred in the Executive'e 
offico. were re-examined and ~ a s s e d  with 

I final press order for reproduciion to scale 
to meet the requirements of the Execu- 
tive Engineer of the Irrigation Deput -  
ment, Poona Division. 
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CALCUTTA DRtlWINQ OFFICE. 

SECTION 11.-continued. 
- - -  - -- - - - - -- - - 

TITLE OR MAP. REMABKB. 

Cornputations for the projection of district Mymensingh, 
Allahaba~l City, Saugor Cantonments, n portion 
of Jind State and a portion of district Lakhirn- 
pur. 

Calculation of Lnt. and Long. of Revenue Survey 
oints for the 4-inch projection of districts 

fhansi and Jalaun. Preparation of summary and 
other tables for annual report, and exn~nination of 
tables received from Executives, kc.  

District Hanthawaddy, Seasons 1880-82. 
Districts Ghazipur and Ballia, Seasons 1878-81. 1 
Distriot Mirzapur, Seasons 1878-81. I 

The  Index maps of Hissar, Dehra Dhn, 
Raipur, Kamrup, Prome, Akyab and 00- 
ralrhpur have been redrawn ; the others 
have been revised and brought up to date 
for the anuual report of 1883-84. . 

- 

~ ! Z ~ P Z  A~(VS. 

Dietriots Rawalpindi and Hissar (Pun- 
jab), Meerut Division ; districts 
Qorakhpur, Basti, Dehra Dlin, 
Ballia, Benares and Mirzapur (N.- 
W. P.) ; Ajmere-Mhairwara (Raj- 
putana) ; distriot Raipur (Central 
Proviuces) ; district Kamrup 
(&sarn) ; Hanthawaddy, Bnesein, 
Prome, Akyab (British Burma) ; 
the Deccan and Konkan (Bombay 
Preeidenoy). 

Trnccrse Data, &c., stcpplierl. 

Of Main Ct. 2 and 3, Mirznpur along Benaree . . . 
Of Main Ct 1, Pargana Jalesar along districts Agm, 

Etah, and Aligarh. 
Of Main Ct. 7, district Bassein alon,o district ThBngwa 
Of Main Ct. 1, distriot Tharrawaddy along district 

Hanthawaddy. 
Of district Dera Ghazi Khan along Sin& . . . 
Of certain villages of Pntna (old and new surveys) . . . 
Of 11 villages of district Pubna . . . . . . 
Of 28 villagee of district Furreedpore . . . . . . 
Of 5 villages of district Tirhoot . . . 
Of district 8ylhet along the Balieira hill's' ' . . . 

Of certain Ganges Dearah villages, district Samn . . . 
Plotting columns of 321 villages of district Iludar~n .. . 
Ylotting columns and distances of Khordn villages 

(88 pages). 

Xi~cellaneorrs Worka. 

Inch hlile. 

On various 
scales. 

For Deputy Superintendent. 
Ditto. 

Ditto. 
Ditto. 

For Settlement Commissioner, Punjab. 
For Collector. 

Ditto. . 
Ditto. 

For Sub-divisional Officers. 
For Officer in charge of No. 6, Topo- 

graphical Party. 
For Collector. 
For Deputy Superintendent. 
For Settlement Offioer. 

i 



CALCUTTA DRAWING OFFICE. 

SECTION 11.-~01ltin~~d. 

Ni.scellnaeotis Traces, &c. Inch Mile. 

Gogra river between A zamgarh and 
Gorakhpur showing a line of' villages 
along bank of former district, in 
duplicate. 

An index to the nbove . . . . . . 
Mcercha Deara, kc., showing old and 

new survey district Hajshahye. 
Plan of 1 village, district Uhagalpur 
Sheet No. 67, district Jeseore . . . 
Sheet No. 7, cioil station of Hissar . . . 
Boundary between districts Muttra 

and Gurgaon showing one line of 
villages. 

Plans of 2 villages of district 
Monghyr. 

Portion of Kidderpore . . . 
2 Sheets of bou~ldary between Nanuk- 

mutha and Pilibhit. 
Gnnges Deara Survey, district Raj- 

shah ye. 
P i t to  ditto ... 

15 Traces of boundary between Tip-  
perah Raja's dominions and British 
territory (in duplioate) . 

Boundary between Dera Qhazi Khan 
and Sindh. 

Plan of 5 villages of distriot Nud- 
dea. 

Boundary between Maler Kotla, Shah- 
pur, Patiala State. 

2 Sheets of district Tipperah (in 
duplicate). 

1 Slieet of district Fur reed~ore  . . . 
Mozufferpore city and surrounding 

country. 
Fyznbad city and cantonment 
Portion of Ganges Denra between 

distxicts Bhegalpur and Maldah, 
season 1847-48. 

The Fame portion surveyed in season 
lEi(1.5-66. 

Boundary of pargana Balisira, dis- 
trict Sylhet. 

Boundary between districts Gonda 
and Basti. 

Plans of 2 villages of district Mymen- 
singh. 

Plnns of 6 villnges, district Sylhet . - #  

Portion of Tarni district 
Portion of district Rajshahye border- 

ing on district Maldah showing 
road from Qodagiri to Dinagepore. 

Portion of district Hazara ... 
Levels entered on 30 traces of Oudh.,, 

Qrnnd division No. 4, sub-division 
No. 2, Punchannogram. 

)For  Deputy Superintendent. I ; 
1 = 2  J 
4 = 1 F o r  Collector. I - 

4 = 1  
4 = 1  
4 = 1 
4  = 1 

Ditto. 
Ditto. 

For  Deputy Superintendent. 
For  Settlement Officer. 

4 = 1 For  Collector of Patna. 

6 = 1  
4 = 1 

For  Port Commissioners. 
For  Superintendent, Tarai district. 

4 = 1  

1 = 1  
8 = 1  

4 = 1  I F o r  Collector. 

1 
)For  Collector. 

J 
For Colleotor of Tipperah. 

4 = 1  

2 = 1 1 Ditto. 

For  Settlement Commissioner. 

8 = 1  / Ditto. 

Ditto. 
8 = 1 For  Collector of M o d e r p o r e .  
4 = 1  1 
8 = 1 
4 = 1  

1 = 1  

4 = 1 I For  Collector of Mgmensingh. 

F o r  Executive Engineer, Oudh Division. 

1 
) For Collector. 
I 

J 

4 = 1 

4  = 1  

For  Officer in charge No. 6 party, Topo- 
graphical Rranch. 

For  Deputy Superintendent. 

4 = 1 
2 = 1  
4 = 1 

F t .  I 

For  Collector of Sylhet. 
For Deputy Conservator of Forests. 
For Chairman, Road Committee. 

4 = 1 
4 = 1  

For Esecutive Enginoer, Military TVorks. 
Ditto, Oudh 1)ivision. 

1 = 99 For Colleotor. 



CALCUTTA DRAWING OFFICE. 

30 Traces from published maps for 
comparison of boundaries with 
settlement maps of Allahabad, Ali- 
garh, Azamgarh, Cawnpore, Etah, 
Etawah, Farukhabad, Fatehpur, 
Mainpuri, and Sbahjahanpur. 

Forest boundnries and roads inserted 
on 6 sets of maps of district Goal- 
para. 

Villages boundaries inserted on 6 
sheets of distriot Ajmer (in dupli- 
cate). 

Village boundaries inserted on 4 sheet! 
of Mhairwara. 

Village boundnries inserted on sheet 
No. 6, Jessore. 

Mnpe on various scales . . . ... 
Ditto ditto . . . ... 
Ditto ditto . .. ... 
Ditto ditto .. . . . . 

Ezaminntion of Proof Sheets. i I 
Photo-zincographed maps 
Lithographed maps . . . ... 

For the Deputy S~rrveyor-General. 

For Deputy Commissioner, Goalpara, 

For Major Steel. 

Ditto. 

For Collector. 

For Surveyor-General's Office. 
For Deputy Surveyor-General's O5ce. 
For India Office. 
For district officials. 

9. M. 8MYLIE, C. STRAHAN, M(Gor, R.E., 

Sztrl~ryor a i d  Head Drnftsnaan. Assiutrcnt Suraeyor-General, 

I n  charge Uvnuin,g Ofice. 

SURVEY OF INDIA OFFICE ; 

Calcutta, 1st October 1884. 
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State of publicatio~a of Cadastral n a p s  on the 30th September 1884. 

N U M B E R  OP E E E E T S .  

M a p s  P B s ~ A a s o .  I PunLrensD. 

D r a m ~ c r s .  

N.-IV. Provinces. 

A g r s  . . . . . . . . . . . .  
Azamgarh . . . . . . . . .  
Bnlin . . . . . . . . . . . .  
Bnnda . . . . . . . . . . . .  
Benares . . . . . . . . . . . . . . .  

. . . . . . . . .  Bijnour 

Ghazipur . . . . . . . . .  
Hamirpur . . . . . . . . .  
Jnunpur . . . . . . . . .  

... blorndabnd nnd Tnrni 

a lo t t ra  . . . . . . . . .  
l i r z a p u r  . . . . . . . . .  
Terni . . . . . . . . . . . .  

T O M  ... 
British Burrrra. 

Boasein . . . . . . . . .  
Hanthawnddy nnd Pegu ... 
Hcnzndn . . . . . . . . .  
Prome . . . . . . . . . . . . . . . . . .  
Tbnrrswnddy . . . . . .  

Total ... 
Dengal. 

Yntlia nnd Gyn . . . . . .  
Sl~aliabnd . . . . . . . . . . . .  
Pwree  (Kl~ortln ostnte) ... 

... T , D ~ . ~ I  

Assam. 

R. C. D. EWING, W. II. W I L K I N S ,  Licut.-Col., 
Assistant Sur~veyor and Drnfts~nan. Dryc ty  Sitpttt., Srrrvry of India, 

I n  charge Cadmhal Section. 
SURVEY OF I N D I A  OFFICE; 
Calcutta, 1st Octolcr 1884. 

PROYlNCE0. 

N.-W. Provinces . . . . . . . . . . . .  
Britieh Burmn . . . . . . . . . . . .  
Btlngal . . . . . . . . . . . . . . . . . .  
Aaasm . . . . . . . . . . . . . . . . . .  

n s a r a n n e .  

(a )  Fiwrea  of PFe. 
vious return have 
been c h n n ~ e d  to 
agree with Bnnl 
re9ultl. 

(b)Theseflsures are  
liohle t o  n l tqut jon  
until  p u b l ~ c n t ~ o n  
hns been coniplet- 
ed. 

(c) Sheets or Rnr. 
eein Blunicipalitp 
surveg'ed o n  t h e  
scule 01 R I  inchen 
to t h e  mile. 

-- - 

~ B U A R K ~ .  

]13cnlo 10 i n r h w = i  rnt~e. 

.. 92 ditto. 

,, 10 dlttu. 

N n a r n s n  OF S n ~ s r s .  

01(*) 

(;I 

u ~ ~ ~ ~ o t h  
September 1884. 

2,924 

8:JO 

1,391 

3.317 

644(b) 

31 

3,060 

2,OZU 

3,434 

4.023 

1,669 

9.738(b) 

9Ub) 

---------- 
29,100 

2,781 

4.605 

I03 

120 

1.363 

------------ 
9,631 

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

9,054 

4,024 

4,010 

------.------- 
12.607 -------- 

10 

---------- 
10 ---- 

41.732 

cortraectiora 

Up t o  30th 

s 0 p ~ ~ 2 ~  

2,824 

830 

1.050 

9,317 

...... 
91 

3.094 

2,910 

9,134 

4,0?3 

1.058 

2,600 

65 

25,088 

1.903 

3,043 

...... 

...... 
1,074 

0,115 

3.054 

4,024 

1,035 

u 81s  

~ ~ e t . .  . . . . . . . . . I  a1 

-- 
Total ... 01 

U p  to 30th 

Se\2$5ber 

2.024 

830 

1,381 

9,317 

31 

3,OsOIa) 

2.926 

3,491 

4,023 

1,058 

9,799 

04 

27.516 

2,71R(a) 

3.095 

139 

1,3&9(a) 

8,103 

3.064 

4.021 

4,mB 

12.t1o7 - 

K,OF,O Totnl ... 1 3,073 

Dctnil o f  exnmi~tnlion in 

...... 

...... 
----,-- 

montha. post 12 

...... 

...... 

...... 

...... 
044 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

644 ---.----- 

~ S I C )  

700 

65 

720 

...... 

1,823 

...... 

...... 

...... 

...... 

Iv7" 

1.067 

1,041 

..... 

799 

1,483 

857 

...... 

...... 

..... 

6,060 

with 

DUEIN@ 1804. 

2.228 

...... 

...... 
299 

...... 
680 

...... 
10 

...... 

...... 

...... 

...... 
8.28 

39 

1,7(13 

453 

731 

101 

291; 

83 

1,067 

...... 

...... 
1,611 

~ , l i b l  

5.226 

80 b 

6&1 

&I I 

...... 

10 

16 ---- 
40.708 

P~~bl icnt io~a.  

1.873 

1,710 

1,GiS 

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

45 

-- 
4s 

3,607 

2,024 

930 

1,3.13 

3.917 

690 

31 

3.060 

2,920 

9,431 

4.023 

1,659 

' S.CPL 

01 

27.750 -.------ 

2,410 

3,782 

101 

280 

1,157 

7,772 

3.051 

4.021 

9,$i6 

11.2a.1 ------ 

...... 

...... 
48 

...... 
68 

...... 

...... 

...., 

..... 

...... 

...... 
30) 

...... 
---- 

410 

318 

803 

02 

440 

206 

-- 
1.950 -- 

...... 

...... 
1,353 

-- 
I,:%KI 



WORK DONE B Y  T H E  EXAMINING SECTION FROM 1 8 ~  OCTOBER 1883 TO 3 0 ~ ~  
SEPTEMBER 1884. 

... Projection of atlas sheets and provincial maps, &c. ... ... plotting of points 103 
Tracings of sketches, charts, and supply of geo raphical data to 

various oficials, computation of graticule for the plates of ... N~scellaneous the Indian atlas, and projection of the same on copper, calcula- 

(Original standard sheets, large scale plans, and triangulation charts 

( tion of areas, &c. 

i ... Subject8 examined 

F. ADAMS, CHARLES STRAHAN, Nujor, R.E., 

... of topographical surveys . . , ... ... 72 
Origirinl compilations of arts of atlas sheets and other maps 

... compiled in Survey of ~ n & a  Offices ... ... 71 
Engraved proofs in outline and names, &c., in various stages, as 

well as of general and provineial maps ... ... ... 104 
Photographed and lithographed proofs on rarious scale*, including 

mnps, plans, atlas sheets, &o., together with additional work of 
corrections in territorial changes and public constructions, such 

Sul.veyor, 2nd gmde, Assistant Szlt-cryor-Geltej.ol, 
and Geographical E.mtniner. Itr charge Drawiny Office. 

as boundaries, canals, roads, &e. ... ... ... 255 



PROGRESS REPORT O F  T H E  ENGRSVING O F F I C E  FROM l e ~  OCTOBER 1883 TO 3ha 
SEPTEMBER 1884. 

Get~er.al Maps, &c. 

I Writing. 

Letters cut. 

7,586 
36 ...... 
89 

15,870 

2,300 

457 

...... 
,,.,,. 

131 

6,350 

...... 
43 1 

2,887 

14 

...... 

484 

16,356 

1,050 

300 

1,984 

...... 
1,760 
2,268 

273 

4,019 

22,769 

420 

86,813 

TlrLB OP MAP. 

Map of India, in  six sheets, 
1 inch = 32 miles- 

Sheet I 
,, 111 
I, Iv 

Map of India in four sheets; 
scale 1 inch = 64 miles ..* 

Skeleton ma of India in four 
sheets, scag 1 inch =64 miles 

Map of India in two sheets, 
scale 1 inch = 80 miles 

Map of India, scale 1 inch = 96 
miles ... 

Map of India in ou$!ine, small, 
" Meteorological 

Central Provinces in two sheets, 
scale 1 ineh = 16 miles 

Central India Agency in t r o  
sheets, scale 1 inch = 16 miles, 

Rajputana in two sheets, scale 
1 inch = 16 miles ... 

Assam, scale 1 inch = 16 miles 

Berar, scale 1 inch = 8 miles.. 

Map of Himalayan routes, 
scale 1 inch = 32 miles 

Index chart to Great Trigono- 
metrical Survcy 

Large alphabets, four acts 
Paper graticule plate, scale 

1 inch = 1 mile 
Graticule scales between 7' 

and 30° 30' ,,, 

... Tirhoot State Railway forms 
Section tints in r, T&", and i$'' 

divisions, each 22" square 
Section plate, 1 8 v  X 12y,  to 

rpgistor the rise and fall of 
rivers, for the Punjab 
Qovernmcut ... 

Calcutta International Exhibi- 
tion ccrtificato ... . . .  

Map headings ... 
Imprint plates ... 
Date plates ... 
Helioaravure plates by Major 

J. Waterhouse . . . . . . . . . . . .  
Brans Tangent scnles for JIath. 

Instmmcnt office . . . . . . . . . . . .  
Bronze medal for a native ex- 

. . . . . . . . . . . .  
T a r E r i n n  for'ifice use 

Total ... 
-- 

~ills and ~ a n d .  I 
Sq. in. 

...... ...... 
168 H. 

1 H. 

...... 

...... 

...... 

...... 

, 

...... 
G H. 26 S . H .  

173 R. 

58 H. 

. 
...... 
...... 
, . ,  
, , ,  

. 

...... 

...... 

. ,  

...... 

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

...... 
,.. , . . 

...... 

---- 
537H. 25S.H. 

I ~ u l n e .  

Sq. in. 

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

156 

...... 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

127 

20 

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

. . . . . . . . .  

. . . . . . . . .  

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

. . . . . . . . .  
24 

. . . . . . . . .  

. . . . . . . . .  

. , . , .. 
. . . . . . . . .  . . . . . . . . .  
. . . . . . . . .  

326 

1 Remarks uhowin. m n e s r  

Additional writing done. 
Slight corrections done. 
Hills well advanced ; in progrens. 

Heavy additions and corrections 
to Afghan frontier. Map pub- 
lished. 

Well advanced ; nearly finished, 
additions in progress. 

Corrections and additions to 
railways and outline. 

Ditto ditto. 

Corrections to outline, sea and 
dotted ruling engraved. 

Slight corrections done. 

Corrections and additions to 
outline and writing in progress. 

Additional outline and writing 
In progress. 

Plate nearly h i s h e d  ; slight 
additions ; in progress. 

Border tuken out and recut 
title cut ; hills in progress. 

Plate finished. 

Slight additions, finished up to 
date. 

Finished. 

Plate finished. 

Comprising 84 scales on twelve 
plates ; engraved and finished. 

Two forms on one plate; finished. 

Three plates engrared and finish- 
ed. 

I n  divisions for each day of the 
year ; engraved and finished. 

Plate touched up and title en- 
graved. 

Additions done. 
New plates engraved. 
Dates altered. 

Touched up and titles cut; in all 
about 11 plates. 

Fignres engraved and finished 
to twenty-three scales. 

Engraved and finished. 

-- 



xcviii 

ENGRAVING OFFICE-continued, 

Indian Atlas Sheets (nezo) conpleted and published. 

TITLE or Xrm.  &c. 1 Outline. 1 WriLing. Hills and mud. I Remarks shorin6 pr*l.ess. 

( Sg. in. I Letters cut. Sq. in. 

1 Hills, engraved. marsh, and district 
I. 

names 

22 S.E. . . . . . .  
32 N.W. . . . . . .  
36 N.E. . . . . . .  
48 S.E. ... ... 

I Completed up to margin. 26 1 118 S.H. ...... 
28 H .  

21 
J 
Published in outline as preli. 

minary edition. 
Completed up to limits of sur- 

vey. 
Completed up to margin. 

67 N.E. ,.. ... 
76 S.E. ,,, .I, 

Total 

It~diatr Atlas Sheets (nezc) in progress. 

4 S.E. ... 
12 S.W. .a. 

13 S.E. ... 

Border and outline engraved 
writing in progress. 

Outline engraved ; writing in pro- 
gress. 

Additional outline and miting ; 
waterlining ; trigonometricnl 
stations and district names en- 
graved; hills about to be 
commenced. 

Outline in progress. 
Plate nearly finished. 
Additional outline cut. 
Outline finished ; writing in vro- 

14 S.E. ... 
18 N.E. ... 
18 S.E. ... 
19 N.E. ... .. * 

gress. 
llitto ditto. 

Outline done ; writing well ad- 
19 S.E. ... 
20 N.E. ... 

vnnced ; in progress.- 
New outline nnd writing done as 

far as material supplied. 
Additional outline and writiog 

in progress. 
New survey ; outline and writing 

done ; awaiting hill drawing. 
Outline done as far as materials 

su plicd; writing in progress. 
~ i l t  in proEress. 
Small portion of outline and 

odditionel writing cut. 
Outline and writing finished as 

far as material supplied ; hills 
in rogress. 

0u t fne  corn leted as far as rnn- 
terial suppled. 

Writing in p r o r s s . ,  , 

Outline finishe ; writlng In pro- 
gress. 

Portion of outline taken out and 

37 S.E. ... 
37 S.W. .a. 

38 N.W. ... 

38 R.E. .,. 
38 S.W. ... 
3r). S.E. . , . 
39 N.W. ... 

re-engraved. 
Outline done up to margin. 
Border, cut ; outline done up to 

margin. 
Outline done np to margin. 
Wriling in pro ress. 
New portion o f  outline nnd writ. 

io ~n progress. 
ut ine nearly finished ; in Dro. 0 4 

39 N.B. ... 
39 Y.W. ... 
39 S.E. ... 
40 N.E. ... 
4u S.E. . . - 
08 N.E. ... . - 

I#:%$ in rogreas. 
fie-projectei snd border cut ; 

49 N.E. ,.. 
49 S . W .  ... 

outline in progress. 
New scale cut ;outline done up to 

marpa. 
49 S.E. ... 

Camed over 



ENGRAVING OFFICE-conlinued. 

Incliajt Atlas Sheets ( ~ t e w )  in progress-concluded. 

Bsmorke shuwing progress. Writing. Hill3 and sand. 

Sq. in. 

Brought forward ... 
Letters cut. Sq. in. 

2,280 

50 S.E. ... ... 61  N.E. ... I 12: 

Writing in rogrcss. 
Outline a n a  writing completed 

as far as material supplied. 
Writing about i ths  done ; in pro- 

gress. 
New outline in progress. 
Outline and writing of fresh- 

survey completed ; hills about 
to be put in hand. 

Re-projected, border cut, and 
outline done as far as material 
supplied. 

Outline finished as far as 
material supplied ; writing 
nearly completed. 

Marsh and waterlining done ; 
376 lakes ruled ; awaiting hill 
drawn& 

Writing in progress. 
Waterlining and mritina finish- 

ed ; awaiting drawing for hills. 
Waterlining marsh and sand 

done ; 549 lakes ruled ; oatline 
and writing done as far as 

... ...... 61 S.E. ... ( 

76 S.W. ... 
77 N.W. ... 
77 S.E. ,.. 

... 67 S.W. ... 
69 S.E. ... 

76 S.E. ... ... 

16 N.W. ... ... 

76 N.E. , ,. ... 

4 S.H. 

65 . . . . . . . . .  

108 

119 

2 

drawing. - 
Writing in pro ress. 
Projected and %order cut ; out- 

line completed as far as 
material supplied. 

Re-projected ; outline done as far 
as material supplied ; mri t i~~g  

78 N.E. ... 
79 N.W. ... 

just commenced. 
Projected and border cut ; out- 

line completed as far as mat,e. 
rial supplied. 

Outline completed as far as 
material supplied. 

Writing in progress. 
Small portion of outlil~e done. 
Hills in progress. 

114 N.E. ... 
114 S.E. ... 
115 N.E. .., 
131 N.E. ... 

Total ... 1 3,469 

Arltlitiorw and Corr.ections to the Irtdins Atlas Sheets. 

. . . . . . . . .  In S.E. ... . . I . . . . . .  
8 S.E. ... . . . . . . . . .  13 N.E. ... 

Title cut. 
Slight corrections finished. 
Corrections and additions to din- 

trict names ; border cut. 
Additional boundaries cut. 
Corrections and additiohs done. 
District names cut. 
Sliglit additions done. 
Slight correetions done. 

22 S.W. 
23 N.W. 
23 S.W. 
32 N.E. 
32 S.W. 
34 N.W. 
34 S.W. 
34 S.E. 
35 N.E. 
33 S.E. 

...... 

...... 

...... ...... 
4 S.H. 

Corrections and additions done. ...... 
19 H. 

...... 

...... 

...... 
Additional railways and names ...... 

Heavy additions ; new portion of 
survey ; C O ~ T C C ~ ~ O ~ S  and nddi- 
tions to district namea done. 

Title cut. 
Slight corrections finished. 

Ditto. 

MA N.W. ... 
66 S.W. ... 
66 S E.  ... 

Total ...... 

......... 

. . . . . . . . .  

. . . . . . . . .  

23 11. 4 S.H. I 

81 N.W. ,.. 
87 N.E. ... ...... 87 8.W. ... ... 
87 S.E. ... ... 



ENGRAVING OFFICE-concluded. 

Repaire and additions to  old plates  of  the Ind ian  A t l a s .  
- 

TITLE OF MAP. I O~tIine. I Writing. Hills mnd Y D ~ .  I I Remarks ahowing proyress. 

/ *. in. I Letters cut. I Sq. in. I 

Total 

4 N.E. 
5 N.W., S.W., &'s.E. 
7 N.E. & S.E. ... 

15 Four auartera 
16 nitio 
17 N.W. & S.E. ... 
17 N.E. & S.W. ... 

2 7 ~  S.W. ... 
42 Four quarters 
4 3  N.E. .,. 
43 S.E. ... 
57 N.E. ... 
78 S.W. ... 
88 N.W. ... 
$8 N.E. & S.E. ... 

125 S.E. ... 
131 S.E. ... 
1i6 N.E. ... 

Total 

Old work taken out; border cut, 
new outline, sand banks end 
dry bed of river engraved ; 
heavy alterations and addi- 
tions ; mitin in progress. 

Additional raifways and names 
cut. 

Additional railways and correc- 
tions to outline and writing 
done. 

Additional outline and writing 
done. 

Additional mitinz done. 
Hills being repaired; in oro- - - 

gress. 
Hills being re aired ; 671 square 

inches of hi& stopped out for 
re-biting by Photo. office. 

... 

... 

... 

... 

... 

N e w  plules projectecl, borclcrs cut, 4c. 

C .  W .  COARD, 

Slcperintendent, Engraving OJice. 

1 3 ...... ... 207 ...... 3 ...... Additional outline and writing 
... I ...... . . . . . . . . .  329 done. 

. . . . . . . . .  
3 
4 

15 
17 

8 

. . . . . . . . .  

. . . . . . . . .  

Ahslr.nct of work completed and  i n  progress. 

Assi.?tunt S~rrcryor-  Gc?leral, 
I n  charge Engrncittg Office. 

Border cut. 
Projected and borders cut. 
f'rojected. 

Projected and borders cut. 

Projected. 

1 Projected and borders cut. 

Projected. 
Projected and border cut. 
Border cut. 
Re-projected and border cut. 
Projected. 
Projected and borders cut. 
Projected. 
Border cut. 
He-projected. 

Bngravinq. 
Plates. ... Atla3 sheets completed ... 7 

Ditto in progress in various stages 48 
... General maps, plans, &c. . . , 84 

Repairs, corrcct~ons, and additions ... 38 
Projections, engraved borders cut, &c. .. 33 -- 

Total ... 210 -- 
Copper-plate printing. 

Impressions taken ... ... 18,200 
... Proofa pulled ... ... 4711 

Transfers pulled ... ... 384 -- 
Total ... 19,064 - - 

450 
100 
123 
221 
600 

200 

850 
...... 

,,, 

,,. 

Steel-$acing. 
Plates. 

Double elephant plates, steel-faced ... 42 
Ditto ditto, stcel-removed 32 

Quarter-plates . steel-faced ... 4.5 
Ditto, steel-removed . . :I8 

. . .  Miucellnneous lates, sleel-fucrd 47 
Ditto i t t o ,  uteel-removed.. . 26 

-- 
Total ... 230 -- 

... Square inches of hill etching 1,627 
. . .  Ditto of jungle ctchrd 60 ... Ditto of outl~ne engraved 4.081 

Number of letters engrnvcd ... 260,202 

/ ...... . . , . . . . .  80 1 ---- 

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

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

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
80 

...,,. 

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

...... 

...... 

...... 

...... 
a,.... 

8 H. 
36 H. 

...... 

...... 
303 H. 

...... 

...... 

...... 

...... 
a*.... 

...... 

...... 

...... 

...... ...... ...... ...... . . , . . , 
...... ...... 
...... 
.,,.,. ...... 

Additional writing done. 
Additional outline and writing 

done. 
Portion of new survey done. 
Portion of new survey and old 

hills touched up, done. 
Additional outline and writing 

done. 
Portion of writing re.cut. 
Hills being repaired ; in progress. 



Eztvact f r . 0 ~  tlie Report OSMAJOR J. WATERHOUSE, s.c., Assistant Sto.cc!yor-General in charge, 
Lillrographic Ofice, Survey of India Depavtmcnt, season 1883-84. 

I HAVE the honour to submit the usual tabular statements showing the amount and cost 
of the work turned out i n  the Lithographic Office during the survey year commencing 
1st October 1883 and ending 30th September 1884, viz :- 

.L1. Statement of departmental work lithographed and printed. 
L2. Statement of work lithographed and printed f ~ r  other departments. 
LS. Statemeut of type work. 
L,. General abstract of outturn and value of work done. 

The progress of the office during the year will be sepn from the tabular abstract 
given below, i n  which the outturn of the year is compared with that of the previous one :- 

The number of maps and drawings, both departmental and extra-departmental, litho- 
graphed and printed during the year, though somewhat less than last year, is still well above 
the average. The extra-depal-tmentnl work shows a n  increase, and the increase in  the type 
work is again very considerable. 

The total number of impressions in  the lithographic printing rooms was 178,474, of 
which 80,169 mere departmental and 98,305 for other departments. 

The principal items of work done have been noticed in the accompanying abstract 
(printed in part I). and need not be repeated. 

Mr. H. L. Lepage, Head Assistant, returned from furlough on the 5th July. 
Mr. A. G. Pnlmer of the Engraving Offico, who had been officiating for Mr. Lepage, went on 
iurlough for one year from the 1st of May, and the officiating appointment was held by 
Mr. L. C. Cunningham till Mr. Lepage's return. 

Mr. J. Watson of the Photographic Office remained as officiatin%head lithographic 
printer till the arrival from El~giand,  on the 18th February, of Mr. . Deas, who was 
appointed head printer by the Secretary of State from the 29th November 1883. 
Mr. B. Wilson who had been working for some time in the Photogrnphio O5ce wee 
appointed as a~sistant l~thogrnphic printer from the 18th February 1884. 

All these a~sistnnts have performed their duties very satizfaotorily. Mr. Cunningham 
is an excellent draftsman, both on stone and paper, and is a great acquisition to the 
office. Mr. Deas, the new head printer, seems to understand his work thoroughly, and doe8 
it efficiently. 

Mr. DePyvah, type printer, has agaiu had to meet a large increase of work in the 
type-printing section, and hns done i t  well nud cheerfully. 

'l'he native assistants and clerks have all worked well. I regret to have to record 
the death from cholera of Baboo Boloram Nath, who had been in the office for upwards 
of 32 years, and was an excellent draftsman in various styles. His  loss is greatly fall. 

Baboo Grish Chunder Biswns, press nssistant, who had officiated as head clerk for 
many years, retired on superanuuatlon pension from the 1st Ootober. H e  knew the work 

of the office well, and is also a loss. 
Messrs. Cf. A. LeFrano and E. Dowling have been entertained as apprentices from 

the 1st August 1884, in oonformity with Government Resolution No. 298 (Surveys), dated 
11th July 1884. They are both doing well. 

General Walker, the late Surveyor-General, having retired in January, made over 
hie interest in  the premises No. 1, Camao Street, in whioh this office is located, to the ofice, 
and arrangements have been made with the landlord for a renewal of the lease on its 
expiry in February next, on the same terms as at  present. The premises have just 
undergone general repaire, but as it  was n ~ ~ n n g e d  that the repairs in the office rooms should 
be doue during tho Doorga Poojah holiclnys, the work suffered no interruption. 

-. 
388'1.84. 

- 
1882-83. 
-- 

Rs. A. P. 

17,473 15 2 
4,&?7 15 3 

23,212 11 11 

45,114 10 4 

Rs. A. P. 

19,6:31 0 0 
4,615 0 0 

22,767 0 0 

211 
53 

471 

23,046 
54.W4 

108.146 ------ 
185,196 

Departmental maps, &c. ... 
Ditto forms ... 

Extra-departmental maps, &c. ... 

Total ... 

26,667 
4Q,810 

196,366 

1.53 
40 

500 

702 

Type work .., ... 
Total value ... 

735 1 263,843 

3,198 323,817 

...... ... .. . I 351,34,7 4,184 

...,.. 

47,013 0 0 

9,530 0 0 

56,569 0 0 
--- 13,148 1 6 

... ... 57,262 11 10 I--- 
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STATEMENT OF WORE DONE BY THE LITHOGRAPHIC OFFICE, SURVEY O F  INDIA DEPARTMENT, 
BETWEEN THE 1 s ~  OCTOBER 1883 AND 3 0 ~ ~  SEPTEMBER 1884. 

- 

L 1.  
Work dorre for the Suvce~ Dcpavln~n~t. 

R B M A ~ K ~ .  

pqotyetprjnkd. 

. a * =  

d 
P 
4 

DB8CElPTION 0 s  NAPE. I 0 

Value. 

GsrEaAL Mapa. 

Drawn daring the year. 

Afghanistan, sheet No. 1 ... 
India, in 6plleets, sheets Nos. 

b 

m 

7 
ul 

1 inch = 4 miles 

1 inch=32 miles 

Outline drawl1 
on stone. 

1 Re-transfermade 
to 0, 3rd ~ssue. 

Contour sheets. Nos. 2 and 4, o r  
the Outllue l a p  of loola. 

Ditto, Nos. I and 3 of ditto 

Irrigalion Map 01 Indin, in 6 
sheeta. sheets Nos. 1 to 8. 

Missionary Map of India, in e 
sheets. 

India, illnstrating Distribution of 
L a w n g e s ,  

Indin, showlug Principal River 
Basins. 

Reprints. 

India in 0 sheets, sheets Nw. 1 
to i, 2nd issue. 

India 
Br~ t i sh  ~ u k n h ,  sb&ts NOS. '3 

and 4. 
louthern Alghnnistnn, in 4 sheets, 

sheets No?. 1 to  4. 
India showlnp the present ntate 

or (he progress 01 the Imperial 
Survey to la t  October 1.888, to  
accompany anlluol report. 

PnovrncraL MAP& 

Drown duri~bg the year. 

~ i z a m ' s  domillions including 
the Assigned ~ist ; ic t  of Bzmr, 
in 9. sections. 

~ o r t h - w e s t e r n  Provinces and 
Oudh. 

Punjsh Province . . . . . .  
Tranderred previ0uslu porn 
engraved sheeta, but amnled 
during the presmt vear. 

Bengnl. Behar, Orisas, und Chota 
hugpore. 

Drawn prmioub!y, but printed 
during the present year. 

2 8 b e e t ~  01 the title sections or 
the map of Y~ovlnce 01 Ben&. 

Reprints. 

~or th -Wes te rn  Provinces and 
Ondh. In 4,sections. ... Central Prov~nees, In 2sections 

Benpbl, Behnr. Orirns, and Chotu 
Nngpore, In 4 sections. 

DrVI8IONAL MAP% 

. . . . . . . . .  M n d m  Presidency 

Bombny ditto . . . . . . . . .  
DIBTB~CT MAPI. 

T r a d e w e d  from the en rowed 
sheelr of Ihr AIlw 09 Bndia. 

. . . . . . . . . . . .  Jubbulpore 

. . . . . . . . . . . .  Lnkbimpur 

. . . . . . . . . . . .  R o w n h  
Chande . . . . . . . . . . . .  
Cechar . . . . . . . . . . . .  

. . . . . .  

Ditto ... 

Ditto ... 
Ditto ... 

1 inch=Or miles 

1 inch=86 miles 

... Ditto 

1 inch=32 miles 

1 ,, =9R ,, 
1 ,. = 4 ,, 

DiLto ... 
1 inch=l28 miles 

1 inch=18 miles 

1 ,, =*A ,, 

1 ,. =a ,, 

1 ,, =32 ,, 

1 ,, =8 ,, 

1 , 1 

... Ditto 

Ditto ... 

1 i n c h 4 2  milen: 

... Ditto 

inch = 4 miles 

Ditto 

... Ditto 
Ditto .,. ... Ditto 

with cnrrec- 
tions nnd addi. 
tiollr. 

Re-trnnsfermade 
with c o ~ ~ t o u r  
lines, cnro ec. 
tions, and addi. 
tions. 

Corrpctiolls and 
add~tlonsmade. 

Re-transfermade 
wlth correc. 
~ I O I I S ,  and color 
s t o ~ ~ e s  prepared. 

Ditto ... 
Ditto ... 

... Ditto 

...... 

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

...... 
Comctions mndr 

alldcolor stoner 
prepured. 

1st Section drawn 
ou stalle. 

b- t r~rnslermnde 
with correc- 
tions and addl- 
tions. 

... Ditlo 

Pl!rlher correc- 
tluns made. 

...... 

...... 
C o r r  e o t i o n s  

made. ...... 

Re-transfermade 
with correctiolla 
and udditious. .,. Ditto 

Corrections and l 
additions made. ... Ditto 

... Ditto 
Ditto ... ... Ditto 

... 

u 

e 

iij 

Atlas ... 
Double ele- 

.o~hnngabnd ::,'I Ditto 

Camed over ... ..,,.. 

phnnt. 

Ditto ... 

Ditto ... 
Ditto ... 

Ditto ... 
... D i m  

Ditto ... 

Double ele. 
phnllt. 

Ditto 
Ditto ::I 

Double im- 
perial. 

Imperial ... 

Double el* 
phnat. 

Imperial , ,  

Foolscap . 

Double ele. 
phnnt. 

Imperial . 

Imperial . 
Double royal 

. Atlaa 

... Antiquarian 

... Ditto 

... Antiquarian 

. . .Donble ele. 

6 

phan t. ... Ditto 

...... 700 

2 

2 

6 

2 

1 

1 

6 

1 
2 

4 

1 

1 

1 

1 

1 

2 

r 

2 

4 

1 

1 

1 

1 

1 

... 

a < . . . . . . . . . . . . . . . . . . .  
1,617 

. 

. 

... 

... ... 

. 
500 

.,. 

... 

. 

... 

... 
200 

... 

... 

... 

... 

... 

1,800 

6,317 

112 

112 

387 

200 
180 

387 

...... 

.,, 

260 

200 

60 

MO 

... 

105 

102 

200 

202 

160 
. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
1,8w 

8.G.N 

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

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

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

. . . . . . . . . . . . . . . . . . . . .  
112 

112 

387 

200 
180 

961 

6n0 

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

", 

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

260 

200 

611 

200 

ZOO 

10; 

102 

200 

202 

. 160 

1,800 

13 0 1 ) 
0 0 

h. A. P. 

198 o g 

963 

112 

112 

387 

200 
180 

134 

1.600 

.,, 

260 

200 

400 

400 

1,600 

105 

102 

200 

202 

160 

ed. 

369 0 

265 3 11 

111 1 3  

136 16 11 

127 2 6 

127 10 7 

. 295 16 o 
74 13 4 
66 0 0 

306 10 4 

212 6 2 

1.213 1 6 

1 7 7 0  

11 0 4 

89 6 6 

41 14 o 

83 6 fl 

160 E 7 

300 8 0 

179 0 2 

01 8 0 

239 2 7 

1 3 7 0 1 1  

102 4 
68 6 1 

101 z I 

8 Ditto. 

Ditto. 

Ditto. 

Ditto. 

Not yetprinted. 

Ditto. 

Ditto. 

Not yet print- 



STATEMENT OF WORE DONE BY THE LITHOGRAPHIC OFFICE--continued. 

Work clone for the Survey Depar tn te~ i t - con t inued .  

--, 

DBECBIFTIOX OP MOB. - 
0 
a 

2 
ro -- 

...... 

1 inch = 4 miles 

Ditto- ... 
Ditto ... 

Ditto ... 
Dilto ... 
Ditto ... 
Ditto ... 
Ditto ... 
Ditto ... ... Dltto 

I inch=l  miles 

3 inches=l mile .. 11 = I  ,. 

I 1  inch =4 mil09 

... nit to  

1 incIl=4 miles 

1 inch=( miles 

69 

2 

1 
1 

1 

1 

1 
1 
1 
1 
1 
4 

1 
1 

2 

1 

1 

1 

DrarRIcT MAFE-concluded. 

~ w u g h t  forward ... 
n a ~ f s r r e d  preuio7bskI fro'" 

the engraved sIUOt8 blbt 
printed d~bnng  the pkesent 
year. 

in 2 nectione . . . . . .  
. . . . . . . . . . . .  

Bo.llly . . . . . . . . . . . .  
&prints. 

. . . . . . . . . . . .  
~ ~ l h ~ t  . . . . . . . . . . . . . . .  
~ g m e n s i n u h . . .  . . . . . . . . .  
nnl l ~ a t  . . . . . . . . . . . .  
I i h z n a  . . . . . . . . . . . .  
Rnj~linhye . . . . . . . . . . . .  
Kumrup 
Boshiarpur, i " i  see'iions 1:: 
p u n s  OP CANTONIBNTE AND 

ClTlss. 

Reprints. 

Plan of Cnlcuttlr . . . . . .  

Vnlne. 

RS. A .  P. 

0,001 9 o 

229 6 3 

141 0 3 
84 0 0 

110 0 o 
Ma 9 9 

130 (1 I 
27 1 8 
46 7 8 
44 0 8 
2 4 0 8  

ars 6 4 

23 11 1 
11 10 2 

110 16 4 

20 1 0 

141 0 1 

i 
4 
e 
I 

8 
a 

...... 

. . . . . .  Atlas 

Special 
Double ro i i i  

Atlns . . . . . .  
Double ele- 

p l in~~t .  
Antiqosrian.. 

Doubleelepha~~t. 
~ t l a s . .  . . . .  
Do. . . . . . .  ... Do. 
Imperial ::: 

(luper.myal ... 
Foolscap ... 

Antiquarian ... 
... 4 eheet ALlnn 

... Antiquarian 

... Antlqunrian 

...... 

Further cnrrec- 
tions made. 

Uitto ... 
Ditto ... 

Corrections, kc.. 
mnde. 

Uitto ... 
Ditto ... ...... ..... ...... ...... ...... 

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

SraNnann, SUBBTE. 

Drown during the year. 

Olldh &venue Survey, sheeta 
Nos. 80, 87, 88. 103, 104. 118 
118 119. 137. and 160. 2nd 
edition 

District julpniguri, aheats Nos. 
270. 293, and 337. 

Drawn previously, but pr inted 
&briag the preaent year. 

Oudh Revenue Barve nheetv 
N?s: 108, 121, 123. ant106. 2nd 
ed~ t~on .  

District Julpnigtui sheets 
Nor.1,8, 3.4, 5,8.'7, 0, 0.10. 
11, 12, and 13. 

IRDBX Maps. 

Drawn and printed dlcring 
tho year. 

Index to lhe s t a n d ~ r d  sheots 01 
Ben al. on the scalo 01 1 inch = 
1 mfe. 

Index to tho nheet maps 01 Cnn- 
lral Provincos Topoyrnphical 
Burvey, on the scale of 1 inch = 
I mile. 

Index to the ntnndard sheets of 
Centnl Provincos, on the scale 
ol 1 inch = l mile. 

Drawn prmlotbslu, but printed 
during tho  present year. 

Index to the standard sheets 01 
Assam, on the smle ol 1 ~ n c h  = 
I mile. 

ludex to the ntnndard nhcetsol 
Punish, on the wale 01 l lnoh = 
I milo. 

Carried over ... 

- 

R s u ~ e n a .  

100 

... 

... ... 

... 

... 

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

... ... 

... 

... 

... 

... 

Drawn on trans- 
fer paper. 

w ~ t h  correc. 
Re:trnnslermnde 

tiona, kc. 

Corrections, kc., 
made. 

Ditto ... 

Re-lransler mudo 
with correc- 
tions nnd nddi- 
tiolls. 

I&.drnwn on 
stone and 
color slone 
prepnred. 

Re-tranalormade 
with correc- 
tions and nddi. 
tions. 

Fllrther eorroc. 
tionn mado. 

Ditto ... 

...... 

... 1 inch=l  mile 

... Ditto 

... 1 inch=] mile 

Ditto ... 

1 inch=32 miles 

...... 

1 inch=39 miles 

1 inch=s8 milcs 

Ditto ... 

...... 

Ditto . . . . . . .  :::I 
ArLAn SUHBTE. 

40 8 a 

5.089 10 8 

82 13 10 

728 4 9 

1.114 13 2 

238 13 0 

27 10 11 

87 0 0 

33 11 0 

3.3 14 1 

15.197 0 8 

4.617 

202 

150 
160 

233 

200 

100 
60 

160 
6) 
64 

~ U Z  

180 
100 

158 

100 

200 

60 

Tranqferred from Coppe*-Ptate. 

Indinn At.lnn. full sheet, Nos. 43 
and 02. 

Indian Atlns, quarter sheet, NO. 
124 N.E. 

TUANBPBBRBD PBBVIOUBLY PUOH 
CoPPEU-PLATE. 

Indian Atloa, lull sheet, No. 38 ... 
REPRINT. 

Indian ~ t l o a ,  11111 sheat, No. 48 .. 

~ ~ t ~ ~ t ~ ~ i ~ t ~ d .  

Ditto. 

i 
Double rnyal 10 

... i Ditto g 

Double royal 4 

Ditto ... 13 

Double royal 1 

... Foolscnp 1 

Double royal 1 

+-sheet doubla 1 
royal. 

... Ditto I 

...... 118 

...... 

...... 

Further rorrec. 
tionu mnde. 

...... 

5,317 

202 

1.50 
160 

233 

200 

100 
60 

150 
M 
64 

202 

I60 
100 

168 

100 

200 

60 
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... 

8,8% 

40) 

160 
160 

!Us 

200 

100 
60 

160 
61 
M 

808 

160 
100 

158 

100 

200 

60 

1.1% 

511 

100 

...... 

60 

162 

. , I00 

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

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

1,1?8 

671 

lo0 

50 

60 

152 

760 

1.1% 

671 

100 

100 

50 

162 

100 

------- 
9,771 0,021 

I00 

13.DJB 1 
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STATEMENT O F  WORK DONE BY T H E  LITHOGRAPHIC OFFICE-continued. 

Work done for the Szcvre.~ Departnaent-ooncluded. 

L 2 .  
Work done for other Deptrrtmerzts. 

D ~ s c r r P r r o n  OP IAPB. 

Number Number Number Number of Numher Number 
NAYEE OF DEPARTMENTS. 1 m;s. 1 of 1 of sheets 1 un- of c o p =  1 of I vnlue. 

sheets. colored. colored. printed. impressions. 

f - 
0 
0 a m 

...... 
Vnrious'scsles 

1 inch=B miles 

l inch=lf lmiles  

1 inch=8 miles 

Ditto ... 

1 inch=2Wlmile~ 

Ditto ... 

1 inch=l lmi les  

1 inch=Sa miles 

...... 

...... 

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

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

-- 

RBPRIATB. 
Brought lorward ... 

Index mnps NOS I Y 6 6 1 8 
~ , , d  9 ~ o b g r a p h k a l  p)arii& oi 
stnnd'ard sherts, on the O C ~ I ;  01 
z inches, 1 inch, 4 Inch. and 
f inch = 1 mile, lm acWmPanY 
n~inilal report 

Index to the $oney  o f , ~ o u t h  
Bylhet and Tipperah H~lls ,  On 
the smle of 1 Inch = 4 m l l ~ .  
1 inch = 9 milea and 2 inches 
= 1 mile, to aceompaw annun1 
report. 

Ind~xtothesheetnol theTO mra 
phi-1 Survey, d!strlct g h ? t :  
on the scale of 1 inch = I mils, 
to m m p n n y  at~nnnl report. 

Index msp of district Temi, on 
the amle 01 1 inch = 1 mile, to  
accompany nnllllal re Ort. 

Index map of dirtrict hissar.,on 
the aeale of 4 ~nches  = 1 mlle. 

annual report. 
ln?e?:%yndinn Atlas show- 

ills the ~ t s t e  01 the Envavin8 
t o  lot October 1983,of sheet* or1 
the scale 01 1 inch = 4 n~iles, 
to accompany nnnual report. 

I n d e ~  to the Indian Atlas show- 
ina the aheete that  have been 
published t a l s t  October 1@3, 01 
sheets on the male of 1 inch = 
1 mile, to acwmysny urlnusl 
report. 

Index to the Indian At1.m. on the 
scale 01 1 inch = 4 m~les. 

Index to the standard pheets or 
the Xorth-West Yrov~ncvs a t ~ d  
Oudh on the wale 01 1 inch = 
I mid. 

ToQl ... 
Yliswllaneous mapa. bo. . . . . . .  

Dltto cltto . . . . . .  . . . . . .  Departmental lorma 
Ditto ditto . . . . . .  

a n ~ l r n  T O ~ A L  ... 

d 
C, 
F 

B - 
0 

I 
; 

...... 
Foolseap ... 

Ditto ... 

Ditto ... 

Ditto ... 
4-sheet im. 

penal. 

Foolscap ... 

Ditto ... 

Imperial ... 
Ditto ... 

...... 

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

...... 

- 

Vslue. 

Re. A. P. 

16,197 9 8 

567 l6 

96 3 1 

71 3 Z 

87 7 6 

04 4 7 

81 13 0 

100 9 5 

4516 7 

13 0 4 

16.36: 8 8 

171 6 0 
845 1 0 
9513 8 

4,382 1 I -- - 
21,901 14 6 

110 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1YO 

3 
20 
4 

% - 
202 

...... 
Corrections. 

nlnde nllJ 
wlor Stones 
prepared. 

Ditto ... 

Ditto ... 

Ditto ... 

Ditto ... 
Ditto ... 

Ditto ... 

Ditto ... 

. .  

...... 

...... 

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

...... 

- 
R n r ~ a a ~ .  

Notyetprit~ted. 

Ditto. 

3,202 
3,451 

6,500 577 
4,798 
1,856 

12,745 
190 

2,875 
7,974 
2,676 
8,172 

746 

8,904 
1,425 
1,324 

495 
1,624 

425 
607 

2:630 
8,752 

300 
816 

1,200 
1,525 

12,706 ...... 
98,305 

. . . . . . . . . . . . . . . . . .  Foreign Department  
Military De  artment... . . . . . . . . .  
Revenue an$ ~ g r i c u ~ t u r s l  D & r t i e n t  . . . . . . . . .  

. . . . . . . . . . . . . . .  Telegra h Department 
~ e n g a l  Eec re ta io t  . . . . . . . . . . . . . . . . . .  
Quarter-Maater-Oenernl . . . . . .  ... 
Meteorological Reporter t o  i h e  Government of indin ... 

Ditto di t to  d i t to  of Bongd  ... 
Ilrchleological Survey of India . . . . . . . . . . . .  
Deological Survey of India . . . . . . . . . . . . . .  
North-West Provinces Gaeetteer . . . . . . . . . . . .  
Asiatic Society 
Public Work.  ~ o ~ a r k e n t ,  'hove&kent of ~ e n g n l  ':' 

Ditto di t to  d i t to  of North-West 
Rovincas and &jab 

Public Works Department, ~ o v e & k e n t  of 1ndia ;:. 
Punjnb Oovernment . . . . . . . . . . . . . . . . .  
Por t  Commissionere' Office . . . . . . . . . . . . . . .  
Sanitary Commissioner with t h e  Government of Indin .. 

Ditto di t to  di t to  of Dengnl 
F x r i n t e n d e n t ,  Government Printing, Indin . . . . .  

nm-  Department . . . . . . . . . . . . . . .  
Board of Revenue . . . . . . . . . . . . . . .  
Medical Store De &;ant . . . . . . . . . . . . . . .  
~ d ~ u t a n t - O e n e r a f a  Ofice ... . . . . . .  
Engineer-in-Chief, Behar -Amm &te Railway . . . . . .  
Stationery OWce -. . . . . . . . . . . . . . . .  
Misoellaneous nlaps plans dingrams, kc. . . . . . .  
Maps, kc., d r a m ,  bu t  no; printed . . . . . . . . .  

760 

3.300 

650 

665 

660 

156 

666 

625 

106 

. 

7.466 

- 
7,460 

Rs. A. P. 

1,704 0 5 
2,047 5 5 

140 4 6 
566 6 3 
783 13 1 
830 15 11 

2,205 10 6 
34 12 0 

931 15 6 
1 , 1 0 9 8 4  

595 6 8 
621 7 11 
681 1 2 

2,298 14 7 
424 6 0 
283 4 0 
176 6 7 
198 0 0 
465 4 10 
307 7 2 
232 0 1 

1,312 3 7 
45 12 3 

169 13 7 
487 7 6 
327 10 7 

2 181 15 
2:144 7 2 -- 

23,212 11 

54 
97 
5 
5 

29 
11 
21 
I 
7 
8 
G 

14 
5 

6 
4 
2 
1 
1 
1 

24 
12 
13 
2 

1 2  
12 
6 
38 
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54 
97 
5 
5 

29 
11 
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1 
7 
&I 
6 
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4 
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1 
1 
1 
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12 
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6 
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T O W  ... ( 496 445 
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SO 

60 

60 

w 

60 

...... 
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. . . . . . . . .  . . . . . . . . .  . . . . . . . . .  - - 
8,723 

...... 
6 ...... ...... 

15  
...... 
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...... ..... 

4 ...... 
I ...... 
3 
1 

...... 
1 

...... 
1 ...... 

...... 
4 ...... ...... 

...... 
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5 

1 0  
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9.771 

3,000 
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00s 
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17.l89 ---------- 

. . . . . . . . . . . . . . . . . . . . .  
6.867 
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5 1  
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I 6  
1 
7 
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6 

1 3  
6 

a 
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2 ...... 
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24 
12 
9 
2 
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6 

33 
93 

13 ,W 

7,450 

1,160 

1,180 

1,160 

1,180 

1.182 

1,100 

210 

102 

24.G30 

4.8.19 

ii;seo - 
80,160 

4,056 
6,152 

641 
5,660 
8,206 
2,988 
9,536 

100 
4,025 
4,659 
2,07G 

Il ,7Q7 
746 

2,627 
763 

1,324 
165 
812 
425 

7,813 
11,232 
6,132 

900 
2,424 
1,2110 
1.525 

10,272 ...... -- 



STATEMENT OF W O R K  DONE BY T H E  LITHOQBAPHIC OFFIC&continwd. 

Statement of Type-work, ezclusivc of tran$e,r, &c., already included in the cost of 
several lithographed maps, &c. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Circulmr Orders . . . . . . . . . . . . . . . . . . . . . . . . . . .  Memoranda, kc. .. ... porn ko. for Survey ~ e p & m e n t  . . . . . . . .  
%nsfko/ headings, footnotes, reforences of published maps,'for Lltho. add photo: 0ffic;; . . . . . . . . . . . . . . . . . . . . .  Rubber stamps made for Survey Department 

Total ... 
Deduct value of tramfers, kc., already included in the  cost of eeveral lithographed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  maps 

Balance ... 

Items. 
Number 

of 
copiea 

Number 
of 

irnprenaions. 
Value. 

Qeneral Abstract of Outtzwn and Va'alue of Wwk performed. 

Statentent of Expenditure. 

Number Number Number 
D E ~ O ~ ~ P T I O N  OF MAPE. 1 2. 1 c o .  impr"om. 1 

BURVEY OF INDIA DEPARTMEXT, 
LITHOCIRAPH~C O F F I C E ,  

Caleudla, the l o t  October 1884. 

One-third pny of Superintendent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E~tnblishmont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contingent ohargos . . . . . .  -. . . . . . . . . . . . . . . . . . .  -. ... -. . . . . . . . . . . . . . . .  

Totnl .. 

J .  WATERHOUSE, Mnjor, s.c., 

Astislant Szrr~eyor-G~glerctl, 
In clrnrge Lithographic Ofice. 

0 

3,658 
900 
207 

2,097 
250 
508 

1,699 
7,870 
6,857 

64,004 ...... 
77,060 

108,146 

185,196 

361,347 

...... 

DEPA~TMPNTAL  won^. 

General mops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Provincinl ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Divisionel ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
District . . . . . . . . . . . . . . . . . . . . . . . . . . .  
plans of ~ ~ & n r n e n & ' a n d  &ties . . . . . . . . . . . . . . . . . . . . . . . . . .  
Atlas sheots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Standard sheets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Index mops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miscellaneous mnps, kc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Departmental fo mu... . . . . . . . . . . . . . . . . . . . . . . .  
Maps, kc., drawn, but not printed' . . . . . . . . . . . . . . . . . . . . . . . .  

Totnl ... 
Work dono for other departments . . . . . . . . . . . . . . . . . . . . . . . .  

... Total of Drawing nnd Printing in Lithogrnphic Office 

5,025 
2,850 

207 
2,906 

2-50 
608 

1,699 
15,186 
4,849 

46,690 
..... --------- 

80,169 

98,305 

178,4i4 

617,690 

...... 

Ra. A. P. 

6,200 0 0 
54.319 2 1 
6,046 13 0 -- 

44,665 15 1 

22 
13 
2 

18 
2 
6 

17 
18 
20 
45 
39 

202 

600 ---- 
702 

Rs. A. P. 

2,164 6 4 
693 9 6 
270 8 2 

1,923 10 0 
35 5 9 

324 8 7 
1,840 1 11 
1,579 9 0 

945 1 6 
4,392 1 7 
7,733 0 1 

21,901 14 5 

23,212 11 11 ----- 
46,114 10 4 

12,148 1 6 -- 
67,262 11 10 

Work done in Type Department, items . . . . . . . . . . . . . . . . . . . . .  4,184 

Totnl Value 
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Ectr.act,fi.orr, the Rrport sf MAJOR J. WATERHOUSE, s.c., Assistant Suweyor-Generd, in charye 
Photoyl-npAic Ofice ;-season 1883-84. 

I HAVE the honour to submit the usual tabular statements of work done, expenditure, &c., 
in the Photographic Office, Survey of India Department, during the survey year from 
1st Ootober 1883 to 30th September 1884, viz :- 

A. Abstract of work performeci during 1883-84. 
B. Comparative statement of outturn of 1882-83 and 1883-84. 
C. Statement showing the value of work done for other departments. 
D. Statement of expenditure and value of work done. 

O U ~ U R N .  -(Ordi~j(lry)-The n~unber of original maps and drawings received for 
reproduction during the yoar was considerably less than in the previous year ; consequently 
the outturn generally is smaller, though fairly up to the average. The decrease is 

in standard sheets and other departmental publications. The ordinary extra 
departmental work was of the same amount and miscellaneous character as usual; but 
a Iwge amount of silver printing and also of heliogravure and collotype was done in eon- 
neotion with the Caloutta International Exhibition. 

(G'a(~astrd.)-The number of cadastral sheets reproduced (luring the year was 5,202, 
or 89 more than last year. Of these, 2,976 were photo-zincographed and 2,226 zincographed. 
The total number of copies printed off mas 6,825 less than last year. 

The work of the office was somewhat interfered with by a fire which occurred early 
in November in the upper floor of NO. 1, Toad Street, by which three almirahs containing 
stationery, file-proofs, and valuable ohemicals were completely burnt, and more or less damage 
done to everything in the upper floor by the hoat and smoke. Full particulars of the 
occurrence were reported at the time. Fortunately the buildiug itself was not seriously 
iujured, and as the repairs mere overdue, the premises were repaired inside and out. This 
was done without any extra expense, and arrangements were made for carrying on the work 
without occupying other premises. Every effort was made to ascertain how the fire originated, 
but nothing could be discovered beyond the fact that it  was caused either intentionally or 
accidentally by some one who entered the premises cmd broke open one of the burnt 
almirahs, which contained ordinary ofice stationery. 

EXPENDITURE.-The expenditure of the office during the year has been RE 1,27,763-5, 
as shown in Table 11, or Rs. 30,327 more than last year. This large increase of expenditure 
is principally due to increase of establishment and pay of Messrs Haward and Turner, 
additional house rent for No. 2, Wood Street, cost of four now presses and additional stores 
procured from England in anticipation of an extension of the cadastral survey, cost of two new 
presses from Allahabad for printing the new administration maps, also a prens and other 
stores sent out by General Walker for the collotype work. The cost of a new camera 
indented for in 1882 and supplies of paper indented for in 1883, which arrived late, and 
should have been inoludecl in last year's accounts, have also helped to swell the expenditure 
during the year beyond its normal amount. The total mnount credited to the ofice is 
Rs. 1,26,532-11-10. The value of work done for other departments amounted to Rs. 24,468, 
which is well above the average, but on the other hand the value of the departmental work 
shows a large falling off, being only Rs. 23,986, and the balance against the office is 
Re. 1,230. 

PERSONNEL.-MT. H. Hamard,'who, as reported last year, was appointed by the Secretary 
of State, Head Assistant, arrived from England on the 11th Jnnunry 1884, and took over charge 
of the collotype work, to which he has been specially trained. On his arrival, Mr. A. W. 
Turner, who had been officiating as Special Assistant, became supernumerary, but I was able 
to retain his services in connection with taking photographs of the principal Indian art 
exhibits in the Caloutta Exhibition, the espense being borne by the Government of Bengal. 
Afterwnrds, under sanction of the Government of India, Mr. Turner was appointed 
temporarily as Special Assistant for eight months, from the 1st of May, in order to work up the 
process of heliogravure. Baboo Kally Dass Seal, Chief Draftsman of the Marine Survey, 
was, with the sanction of the authorities cf the Marine Survey, transferred to the office as 
Chief Draftsman and Engnver. H e  joined on the lut September, and proved useful in 
touohing up the heliogravure plates. I may take this opportunity of reporting that this 
nssistant, who promised to do valuable service in connection with the heliogravure processes, 
died early in November last, and his ?lace will be most difficult to fill, as he was an excellent 
draftsman, a good engraver, an amateur photographer, and generally a man of more 
varied talent than men of his class usually arc 

Mr. Wcfson returned from deputation at the Lithographic ofice on the 3rd March, and 
resumed charge of the cadastral zinc-printing section. Mr. B. W~leon, who had been em loyed 
as an assistant zincographer on the codastral establishment, was transferred to the Eitho- 
graphic office as assistant lithographic printer from the 17th March. 

With the sanction of Government, four apprentices have been appointed to the ofice and 
are being trained in various sections. 

PROCE~~ES.-NO changes have been made in the ordinary working processes of the office. 
Collotype.-Mr. Hsward, the new Head Assistant, being specially skilled in the working 

of this process, it  was darted again on his arrival, and has been carried on more or less 
steadily since ; stoppngee having occurred for want of suitable paper. The principal work 
done by this process was printing the gold medal award certificates for the Calcutta Inter- 
national Exhibition, of which 1,1.50 copies were supplied. A commencement has been made 



of ~roducing a series of permanent photographs of objects of ar t  in the Exhibition for 
Two plates of views of Mussooree and Naini Tal have a180 been done for the 

Gazetteer of the N.-W.  Provinces. Notwithstanding Mr. Haward's skill in working the process, 
and the fact that he has been working with excellent and reliable formula kindly com- 
municated by the Autotype Company of London, great difficulties have heen met with in  
working in the hot weather. Wi th  further experience, however, i t  is hoped that these 
will be overcome, and the process be made capable of being worked steadily a t  all seasons. 
Mr. Haward also tried some experiments in making grained transfer prints for the reproduc- 
tion of half-tone subjects on zinc or stone, but they mere not more successful than previous 
attempts of the dame kind. 

Eeliogr.av~~re.-Under Mr. A. W. Turner considerable progress has been made in these 
processes, particularly in  a new method which is  practically a modification of Fox Talbot's old 
process of photoglyphic engraving. I n  this method the image is etched on the copper through 
a negative pigment print, which forms a reserve of different thicknesses in different parts of the 
image, thin in  the shadows and thick in the lights, which offer a corresponding resistance to the 
action of the etching fluid, and thus the plate is deeply hollowed out in the shadows where there 
is little or no gelatine, while in the high lights, where the gelatine is thickest, the copper is 
scarcely affected, and retains its polish. 'l'his method has several advantages over the 
process we have hitherto used, in  which a positive gelatine pigment print is developed on the 
copper plate and then electrotyped, in being much quicker. Instead of taking three weeks 
or a month, as required for electrotyping, the preparation and etching of a plate can be finished 
in a day. A reversed negative is not requirsd, any good ordinary negative being suitable. 
The effects produced are much richer and fuller in  gradation than is generaily the case 
with the photo-electrotype prints. A t  the same time much more artistic and mani- 
pulatory skill is required in  producing and working up  the plates, and the etched images 
are so delicate that the greatest care has to be taken not to lose or injure the most 
delicate half-tones. The etching process seems likely to be most useful for line work, and 
has already been applied successfully to  the production of some of the new distriot and 
provincial administration maps, for the illustration of reports, kc. 

The following is a description of the new process as worked out by Mr. Turner. 
The negative should be of good quality, giving a good brilliant silver print, It should 

not be reversed. 
The first thing to be done is to get a transpavency from the negative, and upon the 

quality of this transparency much of the success of the process depends. The b e d  method 
of obtaining the transparencies seems to be by taking a pigment print from the negative 
with the ordinary autotype tissue and developing it upon a plate of glass coated with 
collodion. The  image thus obtained is intensified with permanganate of potash. B y  
modifying tho exposwe and intensification, good transparencies may be obtained from 
apparently unsuitable negatives. The transparency should be strong, with clear glass in the 
highest lights, so as to bear from 20 minutes to half an hour's printing in the shade, and 
upon development leave almost clear copper in  the deepest shadows. For  line subjects the 
exposure necessary to obtain a good transparency is from 3 to 5 minutes in the sun. I f ,  
hnwever, there should be a tendency for the lines to leave the plnte on developing, a shorter 
exposure should be given and intensity obtained afterwards. For  half-tone subjects the 
exposure in the shade may vary from 1 5  minutes to half an hour, according to the density of 
the original negative. After development, the gelatine image is intensified with a 1 per cent. 
solution of permanganate of potash, poured on aud off till sufficient intensity is obtained, and 
after washing away all the permanganate, is treated with spirit of wine and dried off. 

The next operation is the preparation of the copper plate for receiving the negative 
pigment print. The plate, having been thoroughly polished, receives a coating of finely 
powdered bitumen, which forms a grain upon it. For  this purpose a large box with a lid 
is used ; a quantity of bitumen very h e l y  powdered is placed in it and blown about with a 
bellows so as to produce a cloud of dust inside tho box. A s  soon as the coarser particles have 
subsided, the plate is plnced inside the box, the lid being closed, and allowed to remain for 5 or 10 
minutes, to allow a sufficient quantity of dust to deposit itself, according to the density 
of grain required, whioh is much grcater for hnlf-tone subjects than for line work. The nature 
nud perfection of this grnin have a great influence on the picture, and some experience 
and care are required to obtain satisfactory results. Should suffioient dust not be deposited 
at  first, the operation mny be repeated. 

This loose deposit of powdered bitumen must now be fixed, so that it may remain firmly 
attached to the plate and not be liable to be rubbed off. One may of doing this is by heating 
the plate evenly all over uutil the bitumen is almost melted. Mr. Tuiner adopted an ingenious 
method which he considers preferahle to heat. SutEcient benzole is poured illto a flat 
dish to oover the bottom of it, and the plate is laid face downwards on two supports about 
half an inch above the surfaoe of tlie benzole. The dish is covered over, and the plate left 
exposed to tho funlos of the benzole for about 2 or 3 minutes, the time depending on the 
distance of the plnte from the liquid. When tho grain is fixed, the surface of the plate will have 
lost its dull powdery appearance and be semi-brilliant, while rubbing with the finger will 
not remove the dcposit. The exposure to the beuzole slioulcl not be too much prolonged, other- 
wise the grnius lose tltcir sharpness. I have found that fuming with oil of lavender is also 
very effective, and secms to give a shnrper and finer g r i n ,  though it takes about half an hour 
to prodlice the proper offeot. I n  warm weather 15 minutes suffices. 

When tho grain is fixed, the plate is plnced in clean cold water and allowed toremain 
till tho ucgntivo print is ready for development upon it. I t  mill be found that after soaking 
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for some time all greasiness is removed from the plate. I have found that the same 
may be produced more quickly by flowing the plate over with spirit of wine, aud it is 
advantageous in other ways to do so before plaoing i t  in the water, when the oil of lavender 
is ueed for fuming. 

There are other ways of obtaining a resinous grain on the copper plates a8 employed 
by aquatint engravers, whioh would probably answer well, but we have not ye6 tried 
them. 

A pigment print is heat taken from the transparenoy on the ordinary autotype 
tissue (stnndard brown) and developed in the usual way 04 the p y a r e d  copper plate.   his 
gives a negative image on the plate, and oonsiderable care ~s requred in developing, because 
the lights and shadows being reversed, it is d.i.fEcult to @ow when to  stop the development. 
The deepest shadows should show bare copper, and the light? must be quite free of all soluble 
gelatine, which is best accomplished by elow development 1~1th water at a moderate tempera- 
ture. AS the parts of the film forming the Lights of the picture are thicker than is usually 
the case, great care must be taken to keep them adherent to the copper during develbpment 
in warm weather. 

After development the image is flowed over with a 5 per cent. solution of alum and 
dried off with spirit of wine. This clears up the shadows, and gives a sharper and crisper 
image than is obtainable by drying spontaneously. It is well to begin with weak spirit 
containing about equal parts of water and spirit, flowing it over the plate from one corner, 
no as to drive before it the water in the 6lm, together with the soum whioh the spirit forms 
with any loose soluble gelatine remnining on the sul-face. After treatment with stronger 
spirit till d moisture is removed, the plate is finally flooded with a solution of- 

... Glycerine ... ... ... ... 1 part 
Spirit of wine ... ... ... ... 20 parts. 

and left to d q .  This last treatment is only necessary in dry weather to prevent the splitting 
off of the film on drying. 

When dry, the plate is ready foretching. The borders of the plate all round the 
pioture are painted with black varnish, and the back of the plate may also be painted 
with it. The varnish being dry, the plate is placed in a dish and covered with 
a solution of perchloride of iron and water in equal parts with one-fourth of alcohol 
added. This immediately attacks the deepest shadows where there is little or no gelatine, 
then gradually penetrates the half-tones, and ultimately the thicker parts of the film 
forming the lights of the picture ; the highest lights should remain unattacked. I t  is di5cult 
to estimate the time required for etching the image, but 4 to 5 minutes is usually sufficient 
for half-tone eubjects printed from a good dense transparency. With practice the progress 
of the etohing may be watched, and @topped a3 soon as it is seen that the high lights are 
reached, though this is difficult on account of the dark colour of the a m .  

As soon ae the plate is considered sufEciently bitten, the gelatine is quickly washed 
off under a strong stream of water. Should there be any difficulty in removing it, a little 
bicarbonate of soda mbbed on i t  will soon clear it off. Care must be taken not to allow time 
for the water to penetrate the film, otherwise the high lights will become etched. When olear 
of gelatine, the plate is dried, and the black varnish oleaned off the back and edges with 
benzole. The plate is then onrefully oleaned with tripoli or other soft polishing powder which 
brings out the image, and is ready for printing. 

Should the plate not be bitten deep enough, it may be improved by skilful rebiting, 
ee practised by aquatint engravers. Mr. Turner's method, with whioh he was very euccessful, 
is ae follows. 

The etched plate is rolled in carefully with an India-rubber lithographic roller 
(hnham'e patent), oharged with a composition made of- 

Hard retransfor ink ... ... ... .. 2 parts. 
... ,, White wax ... ... ... ... 1 

Coooanut-oil sufEicient to allow the roller to work easily. 

The roller is prepared with a hard and almost dry layer of the above ground, and is 
applied to the plate with coneiderable pressure, till a thin layer of the same is trausferred to 
the plate. When evenly and sufficiently coated, the plate is heated to melt the composition. 
Great care must be taken a t  this stage that none of the fine work gets clogged, and 
a t  the same time sufficient of the resist should be applied to allow nn nppl~catiou of the 
etohing fluid for a second or two. After this slight rebiting a rather thrcker cont of the 
resist can be applied without danger of clogging, and the etching fluid allowcd to nct longer. 
This process of coating the plate with the resist, heating, and etching is continued, increaeing 
the time of rebiting each time till the image is of su5cient strength for printing. 

This method of rebiting has also been utilized with groat advantage in repairing some 
of the old and worn-out plates of the Atlas of India. By stopping out tho names and 
other details not required to be bitten, after the plate has been rolled in with tho resist com- 
position, and allowing the etching fluid to act on the worn-out hill portions for only 
a minute or two, an amount of work may be done in s few daye that would tuke an engraver 
months to go over by hand. 
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Much of the work done by the new prooess has been experimental, but three good 
of Indian art-work have been done by it, and nine plates of the dietriot maps. 

For the latter the rebiting prooess was of great service in getting the requisite printing 
depth. 

- 

Nine plates of half-tone subjects, among them one 20" x 18" for the award oertificate 
of the Exhibition, have been produced during the year by the electrotyping process, but since 
the introduction of the etching method the electrotyping has rather gone out of use. It is, 
however, a valuable process, and I propose to continue working it as well as the new method. 

EXHIBITION.-Notwithstanding the fire which occurred just at the time that prepara- 
tions were being made for the Exhibition, and by whioh many of our best specimens were 
destroyed, the office was able to exhibit a large and representative collection of examples of the 
various kinds of work executed by photozincography, silver-printing, heliograwre, and oollotype, 
and the practical working of these photo-mechanical processes was illustrated as far as it 
could be by series of specimens showing the different intermediate stages of the operations 
in each. For these specimens a gold medal was awarded to the office. 

A good deal of other work has been done in connection with the Exhibition. Under my 
superintendence, Mr. Turner took about 2U0 negatives of the best specimens of Indian art-ware 
and views of the Exhibition for the Government of Bengal, of whioh ten sets have been printed 
by ordinary silver-printing. Many of the subjects have also been reproduced by the oollo- 
type and heliogravure processes for practice, and with a view to subsequent publioation. 
The gold medal award certifioates were all printed by collotype, and the silver and 
bronze medal and 3rd, 4th, and 5th olass certificates were printed in the copper plate 
printing section of the Engraving Office from the heliogravure plate prepared here. The total 
number of copies printed from the latter was 3,500. 

A good deal of my time and leisure were taken u in drawing up new plans of build- I: ings for the accommodation of the Lithographio and hotographio Offices, and this and other 
calls on my time in these two offices have provented me from devoting so much time as 
I have usually done to the practical working and improvement of the varione processes 
pursued in the office. There was, however, the less neoessity for it, as I had the benefit of the 
services of Messrs. Turner and Haward for this purpose. At the end of the year, after the 
office had closed for the Doorga t'oojah holidays, I proceeded on a tour of inspeotion to the 
field parties in recess at Naini Tal and Mussooree, and also visited Simla. My proceedings on 
this tour will more properly be noticed in next year's report. 

Comparative Stalena~nt of the Outturn 7f 3883-84 with that of the precious yem 

Or~dnnla . . . . . . . . . . .  
Nrgntives . . . . . . . . . . .  

I)itlo, aquare inches . . . . . .  
. . . . . .  Photomphic translera 

Ditto, aqunre inchel .. 
Eilror prints . . . . . . . . . . .  

... Ditto, square inches 

. . . . . . . . .  Collotype prints 

. . . . . . . . .  Heliogravure plntea 

Tmmfers bcino (plate3 printod) ... 
. . . . . . . . .  Number of pulls 

Ditto of printed aheetu (single) 

Ditto ditto (combii~ed) ... 
Proola . . . . . . . . . . . . . . .  
Traneler~ . . . . . . . . . . . .  



Statemenrshowing the Amofcnt and value of the work done ,for other Dcpartm~nts and despatched 
between 1st October 1883 and 30th Septenrbsr 1884. 

D. 
Statement of Expenditure of the Photographic Statewtent sltoujing the a~noztnt credited dzrring 

Ofice, Szcrvey of India Dcpartntent, dztring tlre Suwey ~jcar, front 1st October 1883 
the Survey year, fi*o?tt 1st October 1883 to 30th September 1884. 

to 30th September 1984. 

RS. A. p. 
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Narratrve Report of the  T~*igonomelricnl B~~nnch Opice, 81crvey of India, for the 12-month erading 
30th S~ptemb~t .  1884. 

THE following ohanges took place during the year under report :- 
Lieutenant W. H. Pollen, R.E., was appointed Assistaut Superintendent, 2nd grade, and 

posted to this offioe on 26th April 1889, and Lieutenant 5. (3. Burrard, R.R., was appointed 
Assistant Superintendent, 2nd grade, and posted to the office on the 2nd September 186t. 
TWO newly-passed candidates, viz. Messrs. H. A. Charrier and C. Q S. Wood, Assistant 
Surveyors, 3rd gmde, were posted for instruction to the office from 21st April and 12th 
~ u g u s t  1884, respectively ; and Mr. W. W. McNair, Surveyor, 4th gmde, from 17th August, 
with the view of his bringing up his report on his late explorations. One computer resigned 
on 1st December 1883 and another was entertained on 3rd March 1884. One compositor wae 
appointed on 5th March 1884. One apprentice draftsman died on 17th Ootober 1883, another 
re~igned o l :  2nd December 1883, and a third was discharged on 7th January 1884, and three 
apprentice draftsmen were entertained. Manrakhan, head artificer, after a highly meri- 
torious service of about 20 years, was placed on an invalid pension from 4th April 1884, and 
Rahmatullah was entertained in his place on 4th August 1884. 

The following cost-table of work done in the oomputing branoh is in similar form 
to that given for last year :- 

Cost-trcble i lz  Rupees. 

The peroentage this year under classes 2 and 5, viewed colleot,ively, is again considerably 
below that for the year l8Sl-82, and is, moreover, 2 per cent. below that for last year. This 
deorease is in a great measure due to two causes : jfrhl, to incrornents under classes 3 and 
111 consequent on the diversion to a collsiderable extent of the servioos of Mr. C'. Wood 
to the currer~t duties of the office of the Deputy Surveyor-General; and secorldl!/, to 
Mr. Peychers having been employed for about a month in the preparation of the equipment 
for the survey party to accompany tho Afghan Boundary Commission. The decrease under 
olass 11 is doe to the oessation of notinometrio obsorvations. 

The pnrticnlars of the work done, indioated in a general manner in the preoeding table, 
are given heronfter in euch detail as appetlrs desirable. 

CLAEB. 

South- West Qrrnrlrilatrvnl.-This is the last sectiou of the prinoipal triangulation of India 
remaining for final reduction. Certain preliminary caloulations in conueotion with the 
reduotion have been made nn opportunity offered, embracing- 

... Triangles oomputod up to Log, feet ... ... 208 

... L)il to ditto Log. sinos ... ... 50 
Fht  ded~iotions of h, L and A (real tmverse) ... 33 ... Ditto ditto (oheok traverse) ... 28 

20 

664 

604 

6" 

190 

330 

86 

130 

324 

127 

68 

- 
2,362 

1 c o d  . . . . . . . . . . . .  . . ,  6 8  24 

. . . . . . . . . . . . . . . .  a. Computntions 3 1 5  452 

I 
I. I ccouu l , re~urn~rorrapondence  . . 5991 681 

4. Supply . . . . . . . . . . . . . . . . . .  1 1 31 

18 

343 

418 

27 

267 

137 

65 

21 

700 

150 

200 

- 
2.38s 

I .  Pres~ copy . . . . . . . . . . . . . . . . . .  

a. Pre~aproala  . . . . . . . . . . . . . . . . . .  

7. Charts . . . . . . . . . . . . . . . . . . . . .  

8. BLntiuns . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  0. Lenveandvncations 

10. Mincellsneoua . . . . . . . . . . . . . . .  

. . . . . .  11. Meteorolo~ysndgenernlscience 

1 

401 

6% 

42 

260 

201 

80 

71  

346 

116 

222 

- 
8,902 

I 

128 

63 

991 

6% 

I 

278 

91: 

93 

201 

314 

191 

- 
2,512 

31 

465 

W 

2 1 7 '  

68 

425 

137 

241 

- 

I 2,237 ... 

70 

411 

620 

258 

28 

61 

167 

188 

230 

- 
2.437 

68 

461 

6.9 

00 

332 

2 8  

26 

02 

102 

2:6 

1 1  

- 
2,642 

I 

I 8  1 26 

169 317 

I 

69 

459 

6.6 

4, 

227 

273 

... 

128 

2 4  

208 

299 

- 
2,641 

284 

138 

279 

244 

223 

- 
8.421 

267 

. . . . . . . .  

81 

442 

168 

105 

- 
8,422 

40 

420 

((1 

68 

197 

211 

7 

136 

239 

646 

135 

- 
2.818 

42 

630 

752 

87 

343 

246 

2 

81 

217 

9.84 

69 

8.862 

I 

18 

2!j 

2 

11 

10 

1 

4 

i s  

0 

7 

100 
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8outh~rn Trigon.-The oalculations conneoted with the final reduction of the prinoipal 
triangulation having been completed and the data being in course of compilation for the 
preee, the ~econdary triangulation, which, together with Colonel Lambton's triangulation of 
t3outhern India, forms a large and intricate mass, can now be taken in hand. A small 
oommenoement with some of the outlying portions has already been made. 

dialubar and Coin,botore Series.-Computed 60 triangles, 27 first and 16 eecond doduo. 
tions of A, L and A. 

Corinya Series.-Adjusted and oomputed 55 triangles and 77 deduotions of A, L and A. 
Miiu l~a tam Series.-Computed 60 triangles, 1 traverse of 15 stations, and 55 deduotions 

of A, L and A. 
North- West Quadrilateral.-The Jodhpore and Eastern Sind Series are two chaine of 

triangles appertaining to the North-West Quadrilateral. They were executed subsequently to 
the final reduotion of that Quadrilateral. The prinoipal triangulation was reduced prior to the 
year under report. The secondary triangulation is now also nearly disposed of. The oaloula- 
tione performed during the year have been :- 

Jodlqore Neridiotial Series.-Secondary triangulation. Computed 15 deduction~ of A, L 
and A. 

Eastern Sind Ncridioirol 8eries. - Secor dary triangulation. Computed 4 traverses of 
A, L and A, 102 ordinary deduotions, and 16 first, 16 second, and 16 third deductions of h, L 
and A : 209 triangles have been adjusted and computed, and 101 computed only : vertical 
angles of the Jeysulmere Minor Series have been deduced and correated for dislevelment 
BITOF. 

Bltrma Secondary li-iarlgulafion -(Executed by Moung Shoay Gyoke) . Computed 
44 triangles, 30 deductions of h L and A and 90 deductions of heights, and both the 
horizontal and vertical angle books were examined 

Surrey Detachment in K(dunir.-This detachment consists of a sub-surveyor and 
a small native ostablishment. The sub-surveyor both surveys with the plane-table and takee 
angular observations with a theodolite, but he was unable to work out the latter in the field, 
and his time in recess was fully occupied in preparing hie fair map : hence the necessary 
calculations had to be performed in this o5ce ; tney were as follows :-Adjusted and computed 
241 triangles, and computed 143 deductions of h, L and A and 101 deductions of 
heights ; lengths and azimuths of 86 sides computed from the h and L of their extremities ; 
positions of 31 points determined from observations to three known points ; also the hori- 
zontal and vertical angle books brought up and otherwise completed. This work engaged 
a pair of computers for nearly 3 months. 

Andaman Island Survey.-Computed a portion of the observations for azimuth at 
Chatham Island to assist the officer in charge of No. 3 party, Andaman Topographical Survey. 

Observed Latitudes.-Endeavours have been made to push on these calculations, it 
being at one time hoped that they might be brought to a conclusion before the retirement of 
Mr. Hennessey, under whom they have been directly carried on since they were commenced ; 
but interruptions were unavoidable; and partly from having to aid another party with com- 
puting power, partly from siokness of one of the computers, and partly from other causes, the 
calculations are dill far from complete. The work done during the twelve months was as 
follows :- 

Data for determination of latitude, by eaoh star, of 27 stations, have been deduced and 
abstracted from the original oomputations as last year, and latitudes computed therefrom. 
Deduced values of latitudes, by each star, have been abstracted for 95 stations in a table as 
last year. A table has been made showin~ the errors on the mean latitudes of stations by 
eaoh star and by means of which the adopted values of N. P. D. (or provisional place) are 
in course of being cheoked. Another table has been put in hand to compare the astronomical 
with the geodetical latitudes of 117 stations (including revisits) and to ascertain thereby 
the deflections of the plumb lines. With a view to prove the identity of the latitude stations 
with the geodetio, the original recorda have been looked into for the necessary information, 
and their identity, with few exce tions, established. The services of the two pairs of computers 
engaged on this work could not 1 e employed on i t  for more than five months. 

Electro-telegraphic Lo~~gitztde,-The computations were done entirely under Major 
Heaviside's supervision ; they appertained principally to season 1883-84 ; he was assieted 
for 24 months by two computere. 

Spirit-levelling.-Levels between Calcutta and False Point were examined and the errors 
of three cirouits were obtained. 

Auzilinry Tables.-Tables I, 11, VI, XVII ,  X V I I I  and XXVI were extended from 1st. 
36O to 40" for the use of tho Afghnn Boundary survey Party. 

Captain BnrrotoJ.s Brcron~rtricnl Obserratione irz Nepal.-Thirty-three deductions of heights 
from aneroid observations were computed. 

A portion of the work embrncerl in this class is of a pnrely professional nnture, but the 
0 1 ~ ~ 8  a l ~ o  embraces the current work of the ofice of Drput,y surveyor-General, 'J'rigonomotri- 
oal Branch, as no special catablishmcnt has been yet provider1 f r r  tbat ofice. 



Rerluisitions from over 24 ofticers, for data of various kinds, have been oomplied with. 
Some of them involved a good deal of labour and calculation ; 1,072 despatches of maps, 
charts, books, forms and Survey of India Department notes (January to August) have been 
made during the year. 

CLASS 5.-PRESS COPY. 

Nortlt-East Q1iarl,.ilateral.-6ynoptical Volume XXI was completed in respect to 
preface, table of contents, errata et addenda, and reference tables. Assam Longitudinal 
series. Co-ordinate Lists of stations and points grouped in equare degrees were prepared. 

Southern Trigon.-The compilation of the descriptions of the principal stations for 
pilblication has been prooeeded with. Abstraote of heights of principal stations have been 
made for the South-East Coast and Mangalore Meridional Series in part, and for the South 
Konkan series in  full. Triangles of the b e a t  Arc Series, section 8"-la0, have been correct- 
ed up and azimuths abstracted in part, and heights in  full. Computations of observed 
azimuths of the Madras Meridional a n d  Coast Series have been examined. 

Sr,uth-East Quadrilateral.-The introduction of the South Pirasnith Beries has been 
finished, and a n  abstract of the non-cirouit triangles of the South PirasnPlth and South 
Miluncha series, showing the details of their final adjustment, was prepared. 

North- West Quadrilateral.-The azimuth and co-ordinate lists of the Jodhpore Series 
were partly prepared for the press. The introductions for this and the Eastern Sind 
Series were kindly written by Major Rogers while on leave at  Mussooree. The observed 
angles of the Eastern Sind Series were arranged and oompared ; also the abstracts of the 
calculation of heights of principal stations, of the figural reductions, and of the observed 
azimuths For  the Synoptical Volume of the same series, azimuth and oo-ordinate lists were 
prepared in part, and a portion of the secondary triangles. 

Elect1.o-tcbgvaphic Longititde operntions.-Examined press copy for seaeon 1881-82. 
Miscclla~teozta.-Descriptions of stations for revised preliminary charts of the Burma 

Triangulation, seasons 1877-80, compiled. Routes in  Western Himalayas (new edition, :- 
Revised and correoted Polymetrical Table No. I ; Tables I1 and 111 are in hand. Spirit- 
levelled pamphlets :- Adjusted levels of bench marks between mean sea-level a t  Bombay, 
Madras, and Karwar for a revised edition of these levels. Survey of India Department notes 
supervised through the presa. 

Spirit-levelled ohart, Calcutta to False Point, seasons 1881-83, examined and corrected. 
Revised preliminary chart of Burma Triangulation, seasons 1877-80, compared and finallv 
examined. Burma Secnndary Triangulation Chart, seasoos 1875-77 and 1879-81, compsred. 
Revised sheets Nos. 1 to 3 of A-K's explorations, examined. Entered numerals of stations. 
triangle numbers, kc., in two copies of rough reduction chart of the South-West Quadrilateral, 
and prepared a rough working chart of the Jeysulmere Minor Series. 

The subjoined table is similar to that given in the reports for the two preceding years. 
During the year under report 55 new stations have been added, including 1 5  beacons (on 
the enst coast of India) specially erected and their positions fixed for the benefit of the 
Marine Survey Department. There were 865 stations repaired a t  an average of Rs. 4-1 
(against Rs. 4-3 per station in the previous year). The number of officers who have not 
reported during the year is ten less than before, but every endeavour will be made during the 
ensuing year to make special applioation to those whose reports are in arrears. 

- -- 
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3 , 5 1 1  1 0 

311 1 311 1 3,622 1 . .  1 3 1 ill 1 88 1 Y 1 212 1 3,611 1 4 I 1 Ab011t 380 
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Cfrent Trigononxtvicnl Srtl.aey Sy~ropticnl Volr~~)zrr.-Volumes XIX, XX and XXI : Pages 
~snmined  and oollated; distribution lists prepared and presentatio~l labels written and inserted in 
Synopticnl Volumes XVII to 9x1. Trnnsoription of Library Catalogue proceeded with. 
Mrrgui Base-line :-Introduction and General Narrative transcribed in one ccpy anc1 



explanatory notes oompared; data for projectionof plates prepared. Fifteen oandidates for the 
Junior Branch of the Survey Department examined. A set of examination papers in Astro- 
nomy for the Senior Branch prepared. Sixty-eight sets of observations, both to the 6Un and 
stars (on 18 days) for determination of looal time taken and reduced, and the rating of 
ohronometers and clocks attended to as usual. Lieutenant Pollen, R.E., Assistant Superin- 
tendent, and Messrs. H. Charrier and C. (3. S. Wood, Assistant Surveyore, received profes- 
sional instruction. 'Ihe book of routes in the Madras Presidency (by the Quarter-Master- 
General's Department) was corrected up to date. A11 instruments required for the equip- 
ment of the Survey Party to accompany the Afghan Boundary Commission were thoroughly 
oleaned, adjusted, compared and otherwise tested, and suitable niule-trunks were made up 
for their transport. The klassies for the party had also their wants attended to in 
respect to warm clothing, &c. I n  fact the whole party mas completely equipped at this 
office. 

Neteorological obssrz'ations.-No change has bee made on the procedure of former 
years. The results of the observations taken a t  behra  Dhn twice daily througho~t 
the year have been supplied to the Meteorological Reporter to the Government of the North- 
Western Provinces and Oudh, daily weather telegrams were sent from Mussooree to Simla 
during the six months the office mas open at Mussooree, and anemograms for Mussooree 
for six months and for Dehra for twelve months have been furnished to the Meteorological 
Heporter to the Qovernment of India. The usual tables of monthly results and of the 
mean velocity of wind a t  Dehra are appended. Another nine months' observations of deep- 
sunk earth thermometers have been added. The table of monthly means given in last 
year's report hae accordingly been extended to 30th September 1884. The table has been 
altered in arrangement to enable a ready comparison to be made. 

A-K', etploration. in  Great Tibet and fi10npolia.-Translation of his diary examined and 
corrected. Tables of observed latitudes and boiling point heights prepared aud those of 
air-temperatures, population, kc., also a vocabulary of certain Tibetan and other words, 
occurring in the report, compiled. 
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8ub-Surveyor Ahmad Ali's account of Dardietan translated into English. 
Acti?~omelry.-As reported lest yem, Sergeant Rowland and his assistant started from 

Dehra on the 3rd October 1883 for Leh; since then no further observatione have been 
taken at Musscoree. A batch of six thermometers was received in November 1883, and 
remains in store. 
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TYPOGRAPHIC BRANCH. 

The usual table showing the work annually performed by this branch during the paat 
five years is given below, the unit (a page of foolscap) being the seme throughout :- 

An analysis of the pag'es composed furnishes the following :- 

-. / l b 7 9 . M I  1 111311. 1 1181-12. 1 1882.83. 1 1883.84. - 

(Longitude Volume ... ... 
Eastern Sind Series ... ... 

Of Professional Volume . , , [Jodllporc Series ... 
8. PhrasnBth and S. ~Blrinchs'series ... ... Southern Trigon ... ... 

... ... Pages composed ... 

... ,, printed ... ... 

Total ... 
Assam Lonaitudinal Series ... ... 

Of Synoptical Volume ... Volumes XIX and XX ... ... 
Volume X X I  ... ... ... 

Of North Afghanistan Triangulation ... ... ... ... 
,, Spirit-levelled Heights, Southern India ... ... ... ... 
,, S irit.levelled Heights, Calcutta to False Point ... ... ... 
,, d t e s  on the Preliminary Actiaometrieal Operations at  Leh ... ... 
,, Account of Tidal Disturbance owing to volcanic eruption at  Java ... 
,, Survey of India Department Notes ... ... ... ... ... ,, Report on Kafiristan ... ... ... ... 
,, Description of Dardistan ... ... ... ... .,. ... ... ... ,, Auxiliary tables . , . ... 
,, Report on A-K's explorations in Great Tibet and Mongolia (including 

a portion of the reprint for final publication) ... ... ... 
,, Chart#, orders, memoranda, forms, &c. ... ... ... ... 
For Forest Department ... ... ... ... ... 

Total ... 

Pages. 
143 
68 

1'29 
78 
9 7 - 

50; - 
33 
9 
20 
6 
32 
77 
76 
34 
6 1 
12 
12 
3 

220 

1,421 

494,136 

The outturn of tho printed pages during the year is considerably below that 
given for preceding years, and is due chiefly to the small number of copies struck 
off in several cases, such as the prints of A-K's diary and other reports of explorations, 
of which only a few preliminary copies mere printed for submission to the Foreign Office ; 
also to the fact that only 200 copies (reprint) of the Jodhpore Meridional Series 
Professional Volume were struok off to brin up the number to 500; also a pamphlet 
on the Actinometrio Observations, of which % ut 30 copies were printed ; and the Survey 
of India Department Notes. The total deorease due to these accounts for fully over 
11,000 pages, so that the smaller number of prints this year is due entlrely to the limited 
numbor of oopies required of no less than 500 pages, or about one-third of the total number of 
pages composed. 

1,363 

480,672 

1,283 

471,616 

PHOTO-ZINCOGRAPHIC BRANCH. 

The following are the partioulars of the work executed by the Photo.eincographio 
Branch during the year :- 

1,381 

475,686 

Number 
When publiehad. of 

parts. 

1.498 

362,386 

Nllmbor of 
shee te 

printed. 

Prints of maps published in former years ... ... 
Sketch map of routes traversed by European and Asiatic explorers 

beyond the Britieh frontier (1866-83) ... ... ... 
Mnp of passer, from Uannu into North Waziristan ... ... 
Guzerht Survoy, Sheet No. 49, Section 16 (Dang Forest)  ... 

Ditto ditto ,, 49 ,, 7 2nd Edi t ion (Dang 
.. Fores t ) .  ... 

Ditto ditto , 49 ,, 8 2nd E d i t i o a  (Da11.q 
Fores t ) , . .  . . 

Ditto ditto ,, 33 ,, 2 ... ... 
Ditto ditto ,, 33 ,, 4 ... ... 

October 1898 

I I 

November ,, 

1 
1 
1 

1 
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Piepal Boundary Trace No. 1 ... ... ... 
Ditto ditto ,, 2 ... ... ... 
Ditto ditto ,, 3 . . . ... 
Ditto ditto , 4 ... . . . ... 
Ditto ditto ,, 6 

Kr~maun and Garhw61 Forest Map, she; No. XXXVIII (fb'i 
Forest Department) ... ... 

Ditto ditto L ~ X V I I  (fo;: 
Forest Deparlnre?rt) ... ... ... 

Ditto ditto X L I X ' ( ~ O T  Forest 
Department) ... ... ... 

Ditto ditto L X X I I   for   ore st - 
Department) 

Sketch Map show& the Ari ib Lak roGe betweeh" the up&; 
Sind and Khozdar Valley ... ... . . . ... 

Indcx to the Guzerit Survey... ... ... ... 
Ditto Cutch do. - ... ... . . . 

Mnp of the sources of the Tavoy ~ i r e r s ' i h o w i n ~  the boundaries 
of proposed state reserves, Sheet No. 1 ( f o r  Forest Depart -  

November 

ment) . . . ... ... . . . 
Ditto ditto 2 ( f o r  Forest ~ e p a i i :  

ment) . . . . . . . . . 
Kattywar Survey, Sheet RO."~, (2nd ed i ihn )  ... ... Decrmber 

Ditto ditto ,, 8 (2nd edition) ... . . , 
Guzerit Surrey, Sheet No. 34, Section 3 ... 
Kumaun and Garhxhl Forest Map, Sheet No. X X X V I  Go; 

Forest Department)  ... 
Bashahr Map, Upper and ~ o c r  Cfor ~ o & t  ~ e ~ n r t & e n t )  
Map of the Gangotri Deodar Forests, T i r i - G a r h ~ i l  ( f o r  F O T ; ; ~  

Department)  ... ... ... . . . ... 
Guzerat Survey, Sheet No. 17, Section 1 ... ,.. 
Kattywar Survey ,, 20 (2nd edition) ... ... January 
Guzenit Survey, ,, 34, Section 2 ... . . . ... 

Ditto ditto ,, 34 ,, 4... ... ... 
Ditto ditto ,, 36 ... 

Index Map of the Forest Survey of the ' ~ e l ~ h a t  G l u k ,  Bsrar 
Cfor F o r e ~ t  U e  artment) ... 

Sketch Map to ilLstrate A - K ~  c x p l o r ~ o n s  in Tibet and 
Mongolia, 1879-82. Sheet No. r ... ... ... 

Ditto ditto ,, 3 ... ... ,, 
Geological Map of the Mussooree Municipality with '~andour and 

Hajpur, North-Western Provinces or Forest D e  artment) ... ,, 
Map of Deodar Forests at Mlmdili, ilhLrayid ~ a $ ,  Jaunshr. 

North-Western Provinces Cfor Forest Department) 
Index to the Sketch Map of A-K's explorations in Great ~ i b e i  

and Mongolia, 1879.82 . . . ... February 
Sketch Map to illustrate ditto ditto, sheet  No. 1 ... 
General (Geographical Routes, &c.) Map to illustrate Tribal Set- 

tlements on the North-Westem Frontier . . . 
Map showing changes in the Sunda Straits caused by the erup- 

tion of Krakatao ... ... emI , I  

Plan of Lhisa to accompany A-R's rep&t ... March 
Cutch Survey, Sheet No. 1 ... .. . .., April 

Ditto, ditto ,, 2 ... ... ... , I  

Ditto, ditto ,, 6 ... ... ..- 9 ,  

Ditto, ditto ,, 7 ... . . . ..I ,I 
Ditto, ditto Nos. 8 & 9 ... ... ..- , ,  
Ditto. ditto No. 23 ... . . . ... 1 ,  

Guzerit Surrey. Shect ,, 49, Section 13 ( D a y  Fores ts )  ... ,, 
Ditto ditto ,, 49 ,, 14 (d i t to)  ... May 

Map of Bhopal and Malwa Survey ( for  Major  W i l m e r )  ... ,. 
Knttywar Surve Sheet No. 10 (2nd edition) ... ... I ,  

Revised Sketch &ap to illustrate A-K's explorations in Great 
Tibet and Mongolia, lb79-82. Sheet No. 1 . . . ... June 

Ditto ditto ,, 2 ... ... , ,  
Ditto ditto , 3 + n u  ,, 

Index to ditto (showing also sketch of the ~ i n ~ t h a n g j  ... ,, 
Kattywar Survey, Sheet NO. 10A (2nd edition) ... . .. July 
Skeleton Map of the district of Dehm D6n ... ... ,. 
Geologicel Map of India ( for  Eorrst  Department) ... ... ., 
Map of Chnkrata Cantonment ( f o r N . -  W. PY. Gazetteer) ... Auguvt 
Kattywar Survey, Sheet No. 11 (2nd edition) . . . ... 
Maps for Foreign Office ... ... ... 
sketch Map of lhe country within 10 miles around dllahabad ... ~ e ~ y e m b c r  
Pa t tyaar  Survey, Sheet No. 14 (2nd edition) ... . . . 

Totals . . . 
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I n  addition to the foregoing, 326 blue prints and 110 silver prints (13 subjects) were 
for the l3xecutive Officers. 

Chn).t.r. 

Besides the above, 120 copies of 405 pagos of the Jannm SBkhi, or History of 
Givu NBnak in Gurmukhi, were printed for the Punjnb Government. This was a very 
difficult and laborious undertaking owing to the discoloured state of the paper, which was 
originally a light brown, but had become many shades darker from age and the unclean 
fingers of the students. 

The total number of negatives taken was 778 ; the number of chromo-carbon prints 
1,307, and the number of transfers to zino, 181. 

Contrasting the work performed since 1879-80, we have- 

-- - . . - . - - - 

S U D J E C ~ .  When puhl~shed. 

. -- 
~ -ppp 

YEAD. ( Ump. I Blue prinh. I 6ilver prints. I Cham. / L ~ i o m m r  1 Forms, l r .  

h'ortl~ern Afghanistan Triangulation Chart, between latitudes 
j:3O 0' and 35' 0' and longitudes 68' 0' and 7z0 0' ... 

Prelimiuary Chart of the Aden Triangulation, season 1876.77 ... 
... Cutcb Triangulation Chart No. 1 ... ... 

... Ditto ditto .. I1 ... ... 
Ditto ditto .. 111 ... ... ... 

... Eastern Frontier Series :-Final Chart ... ... 
Ditto Preliminary Chart, seasons 1877-78 

... and 1879-82 ... ... ... ... 
Cllart of apirit-levelline orerations in Cuttack, M i d n a ~ !  How- 

Tab, 24-Pergunnahs, thc Sanderbuus and Hooghly ~ s t r ~ c t s  of 
... Bengal, No. 5, seasons 1881-82-83 ... ... 

Total ... 

An abstract of the work exeouted during the past five years stands thus :- 

The money actually realized and oredited to Qoverument from sales of maps, bo., during 
the gear is Re. 1,105-7-7. 

130 
66 
12 
12 
1% 

395 

130 

626 --- 
1,983 --- 

Oct brr 1883 
December .. 

S,  

January 1834 

February ,, 

May 

...... 

October 1883 

Maps, chnrts, diagrams ... ... ... 
Hluc prints ... ... ... ... ... Silver prints ... .,. ... 
Forms, LC. ... ... ... ... 

. --- -. 

' l 'b~s  grenl increlre in due to 3 large uumber of A-K'I mspn h8,riog bean priuted 

1,053 
L i b 2  

368 
1,682 

368 
1,026 

692 
7 $3 
142 --- 

7,816 

25,590 

1 
1 
1 
1 
1 
1 

2 

1 

9 

...... 

...... November ,, 
December ...... 

North-Bart Quadrilateral diagram6 for volumes of the Great 
Trigonometrical Survey, tidal curves, &c., &c. ... . . . . . . . .  

,, ...... 
, . . . . . . .  

C 
Total ... 

Professional and office forms ... .,, ... ... 

21,192 
5R8 

1,0'21 
17,909 

September ,, 
...... 
...... 

20,912 
414 
62 

19,608 

...... 
....a. 

...... 

11,746 
460 
726 

24,987 

25,236 
278 
105 

30,195 

26,006 
326 
110 

25,690 
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DRAWING BRANCH. 

Usscnlprroa OP WORK. 

Final Charts. 

... Assani Longitudinal Series ... 

Preliminary Numerical Charts. 

%vised Chart of the Secondary Trianylmtion exe- 
cuted by the Burma Party, season 1877-80 ... 

Ditto ditto 1876-77 and 
1879-81 ... ... ... ... 

Secondary Coast Series from the town of Pooree to ... Bodagiri H. S. of the G. T. Survey, season 1882.83 

Aden Triangulation ... ... ... ... 
Compilations. 

... Maps for Foreign O5ce ... ... 
Chart of Arcs of Longitude, determined through the 

electro-telegraph, for the Annual Report ... 
Sketch Ma of the country within lomiles around 

dllahabai ... ... ... ... 

Chart of Spirit-levelling operations in Cuttack, Midna- 
ore, Howrah, 2&Pergunnahs, &c., No. 6, Bengal 

$residency ... ... ... ... 

Ma toillustrate Tribal Settlements on the North-West 
&on tier ... ... ... ... 

Guide Map of Mussooree and Landour ... 

Plan of Lhhsa to accompany A-K's report ... 

Mapa of Astor and Gilgit with the surrounding 
country brought up to 1883 ... ... ... 

Map of Chakrata Cantonment for the North-We.+ 
ern Provinces Gazetteer ... ... ... 

Skeleton Map of the district of Dehra Dhn .., 

Revised Sketch Maps to illustrate A-K's explora- 
tions io Great Tibet and Mongolia, 1879-82 .., 

Spirit-levelled Height Charts, Nos. 6 (2nd edition), 67, 
81, 83, 88 and 12 (3rd edition) ... ... 

Maps showing changes in thc Sunda Straits caused by 
the eruption of Krakatao, for the Annual Report ... 

Index to the revised Sketch Maps of A-K's cxplora- 
tions in Great Tibet and Mongolia, 1879-82, showing ... also the Sketch of JLngthang, &c. ... 

MISCELLANEOUS. 

Examined, reported on, and corrected for the press the following original sheets :l $ 
those which appeared in last  year'^ annual report reoeived additional correo- 7% 
tions. 

Bheets Nos. 1, 2, 6, 7, 8, 9 and 23 of Cutch Survey. I 88 
Sheete 15 and 40  ; also sheet 15, seotions 1, 2 and 3 ;  sheet 35, section8 2 and 1 1.2 

4 ;  sheet 49, sections 13 and 1 4 ;  sheet 60, seotions 7, 9 and 11, with ) Q 
supplemental sections 1 and 3 of Ouzerbt Survey. Six sections of Surat City 
and Atlna reduction No. 76. 

Bheets 6, 7, 10, 10a,  11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 33, 
35, 43  and 45, all 2nd edition, of Kattywar Survey. 

Sheeta 138,14,15 and 16 of Nepal Boundary Burvey. 

NUMBEU OP S ~ E R T B  
OR 1)IaoaAas. scale inch 

= miles. 

4 

4 

2 

+or1 ,760J  
ft. 

Onvari- 
ous scales. 

144 

1 

8 

Pinishcd. 

......... 

1 

1 

1 

1 

4 

1 

1 

1 

1 

. . . . . . . . .  

1 

1 

1 

1 

3 

3 

1 

1 

REXARKS. 

For reduction by 
photo-zincography, 

For photo-zinco. I graphy. 

1 
I 

For photo.zinco. 
graphy. 

For reduction by 
photo-zinci,graphy. 

For photo-zincogra. 
P ~ Y .  

For reduction by 
photo-zincography. 

1 111 hand. 

1 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

..... 

...... 
1 

...... 

...... 

...... 

...... 

...... 

3 

...... 

...... 

+ or 660 
ft. 

for1,320 
ft. )For photo-zinco- 

8 

8 For reduction by 
photo-zincography. 

4 or 2,640 

About 8 

64 

I 
lFor photo-zinco- 



Plotted line of levels for the chart of the Aden Triangulation. 
Inserted predicted tidal ourves on 10 sets of photo-zincographed copies of tho map to 

illustrate the effects of the waves caused by the eruption of Krakatao. 
Extracted and tabulated latitudes and longitudes of numerous places in the districts of 

Jaunpur and Fatehpur for Mr. Fisher's Gazetteer of the North-Western Provinces. 
Projected graticule and some points of the secondary triangulation of the B m a  Party 

for the projection of additional interseoted points observed by Moung Shoay Qyoke. 
Prepared a concise statement of all the explorers' services. 
Prepared the map showing the disputed boundaries in Rundelkhand for Major 

Wilson. 
Inserted Mr. Floyer's routes in Persia on office copy of Major St. John's map of 

Persia. 
Examined 163 proofs of maps and charts and 421 pages of Janum SBkhi of Guru 

Nanik. 
Coloured 15.940 mans. 
Prepared de&iptiods of bench-marks for level sheet No. 12 (3rd edition) For the prew. 

and for level sheet No. 81  . . .  ... ... ... 1 
Prepared notes of A-K's explorations for Mr. Hennessey's summary and disousaion. 
Prepared graticules and plotted points-Great Trigonometrical Survey in Kishanganga 

valley and neighbourhood, for Ahmad Ali, Sub-Surveyor. 
Prepared memorandum showing differences between Dr. Regel and other Russian 

surveys and the :Indian explorers in the Upper Oxus Valley. 
Drew 63 hagrams of bench-marks for level sheet For reduction by photo~~ncography~ 

No.81 ... ... ... ... I 
Prepared copy of a map (with a tracing) of Afghan-Turkistan for ofice use. 
Prepared a tracing of level data in the district of Gorakhpur for Major Sandeman. 
Prepared tracings of three sketch maps of Khatmandu valley by Captain Barrow. 
Prepared a tracing of the Ranikhet cantonment. 
Prepared tracings of Sarda canal. 
Prepared tracings of the proposed extension of the Cawnpore Branch Canal. 
Prepared copies of Colonel Forbes' levels in Oudh. 
Prepared copies of level heights in sheets 36, 43, 47, 48 and 146 of the Oudh Revenue 

Survey for Major Cunningham. 
Prepared a rough map of the Khatmandu valley for Captain Barrow. 
Drew a chart of the intersected points observed by Ahmad Ali, Sub-Surveyor 
Drew and printed a diagram to illustrate the introduction to Synoptical Volume of 

S MalLncha and S Pbrasnbth Series. 
Prepared a tracing of the route from Khiva to Dasht Kala. 
Prepared a tracing of the Aden Triangulation Chart, 1876-77, for the Executive 

Engineer, Aden. 
Prepared tracings of the charts of the tidal curves to illustrate the effeot of the wave 

caused by the volcanic eruption of Krakatao. 
Prepared atracing of the boundary between Garhmil and Itanigarh, and of the boundary 

of Kotgarh for the Commissioner of Simla. 
Marlied the boundaries of districts on preliminary oharts of the Eastern Sind and Sehwan 

Minor Series. 
Enlarged sheet No. 46 of the Bundelkhand Topographical Survey for Major 

Wilson. 
Examined and oorrected the map of routes in the Western For theengravers,Surveyor- 

... Himalayas, the Punjab, &c ... ] General's Ofice, Calcutta. 
Prepared drawings of the pillars at the east and west ends of the Mergui base-line. 
Nisce2lan~orts.-Current duties, including preparing for the press several maps of the 

Topographical Surveys and of the Forest Survey, transliterating Russian names, reduoing 
maps by pantagraph, and affording assistance to officers and to the Photo-zincographlc 
Office, &c. 

CORRESPONDENCE AND STORES. 

The year's correspondence is represented by about 2,800 letters and memoranda (inclusive 
of t,hose already mentioned in connection with the protection of stations). Of these, some 
1,780 are specially debitable to the office of the Deputy Surveyor-General. 

Of instruments, &o., received and despatched there were- 

Instruments despatched ... ... ... ... ... 809 . 
., receirrd ... .., ... ... ... 211 

Stores, articles despntched ,.. ... ... ... ... 204 

... . ,, received ... ... .,. ... 136 

... Making up a total of pscknges and parcels received ... ... 236 

.. ,, ,. desl>atchcd .,. ... ... 103 



SOLAR PHOTOGRAPHY 

Mr. L. H. Clarke, Surveyor 2nd grade, has oontinued to work as Solar-Photographer, 
assisted by Mr. C. F. Quthrie. The working facta for the year are given in the foIloming 
table :- 

NalroER O R  Dars. NUXDEB OF NEQATIVES. N U M U R R  OP \\.onK. 
1x0 Dars WEBS 

801nr Phenomenn. 1 1 ~ O L A R ~ I I E X O S E N A  
WEBB: 

October ... 
November 
Decamber 
Jonusry 
February 
March ... ;:; 
June ... 
July ... 
Aegust ... 
Stpternber 

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

Total 

This table shows that dnring the year photographs of the sun were obtained on 285 
dnys, and that of the 744 negatives taken all exhibit solar phenomena. From these 
negatives 475 silver prints were made. 

Photographs of the sun are always taken at Dehra on every dny of the year that the 
sun is visible, but during the year under report three days' record wae lost owing to the sickness 
of the assistant photographer while the photographer was absent from the station on leave. 
The number of days, viz. 78, on which the eun was invisible has been unusually great during 
the year, the rainy season having been exceptionally wet. 

The usual table of percentages reqnrding the daily visibility of the sun and the presence 
of features ( i .e. ,  spots and faculce) is subjoined :- 

- - - 
YEAD. I In  100 days the sun ww invisible on- 1 ln 100 work ill^ dnye leutures were present on- 

9 dapa (obtained from 273 days) 
11 ,, 1 8'3 9 ,  

14 ,, 289 ,, 
16 ,, 9 365 ,, 
10 ,, 366 ,, 
13 9 ,  365 ,, 
21 ., 366 ,, 

30 dnys (obtnincd from 248 workiug dnys) 
28 ,, 79 
82 ,, ,, 232 
96 ,, 307 

1'30 ,, ,, 3'28 
100 ,, ,, 318 
100 ,, 9 ,  285 

Contraating the percentages of days of invisibility above given with those for Greeuwich 
as furnished by the Astronomer Hoyal'q Reports, we have- 

During the cold season some samples of specially prepared gelatine dry plates were 
obtained from England through the instrumentality of the Astronomer Royal, and were 
found to give excellent results ; but when the weather became warm they could not be used, 
because then the emulsion with which they were prepared melted away in developmeut. Ice 
is not procurable at Dehra, or this difficulty might have been surmounted. The advantages 
would be great if such dry plates could be generally used, and perhaps the chemist-Mr. L. 
Atkinson of 121, Oreenwich Bond, who prepares the dry plates employed at Greenwich- 
could in 6ome way modify the emulsion so that it should better withstaud heat. 

The despntch to England of the negatives and of the eilver priuts has beon made 
weekly aa usual. 

YEAR. A t  Delinr, p a r  e~oding 30th Bepte~ubel.. A t  Greenwich enr ending 
iutll !day. 



I regret to say I have no eatisfactory report to give of the large photo-heliograph for 
taking 12-inch pictures of the sun. The new observatory vrae completed early in Ootober 
1883, and the instrument was a t  once adjusted i n  position and negatives taken with it, but 
for some unexplained cause no good negatives were obtained. Finding that the eye wee no 
certain guide to obtaining actinic focus, attempts were made to get i t  by a series of experi- 
ments. These were to  a certain extent only successful, for i t  Tas found that of two negative8 
taken apparently under exaotly the same conditions, one might be fairly good, and the 
other altogether out of focus The picture as viewed on the focussing glass seemed always 
in a state of unrest ; sometimes for a few seconds it would look sharp and then immediately 
become blurred. Much time aud thought were occupied in experiments to ascertain how to 
work the instrument satiefactorily, and these were continued till l e t  February 1884, when 
Mr. Clarke went on leave and his waistant's time was oocupied with the small photo-heliograph. 
When Mr. Clarke returned in April, the weather had become hazy and unsuited for 
systematic experiments, and very little could be done until the rainy season was over. 
Recently, by the 6urveyor-General's order, a Committee was aesembled to report on the 
instrument, which i t  did unfavourably. 

I n  accordance with instructions from the Surveyor-General, oertain maps and solar 
photographs were sent from the Trigonometrical Branch Office, Dehra D i n ,  to the Calcutta 
International Exhibition held during the winter of 1883-84. A silver medal was awarded 
to this office for the excellence of the sun pictures exhibited. 
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Mean velocity. in r~lilea. of the toilids which blew at Dehrn Dtin &iring the twelve months qt 1883-84 
for each hour of the clas . 



Pvirtc(nles agreed upon between the Settlement and the Survey Depavtments for carrying oa the 
work in Dcoria Tahsil, Gorakhptir Dtstrzct. 

THE division of labour between the Survey and the Bettlement is based on the prinoiple 
that  the Survey undertakes to furnish a n  accurate record of all undisputed entries. The 
Survey has its own checks: mzcnsarirr~s check 20 per oent. of the entries in  the khasra ,. 
the European staff oheck 5 per oent. I t  is waste of time and money for the Settlement to put 
on astaff of munsaritns to cheok work which has been already su5ciently checked. The 
Settlement n~rrt,sarirns are men of the same class and attainments as the Survey mur~sarims. 

2 But the Survey cannot settle, and must not stop to attempt to settle, disputes. It8 
duty, shortly, is to  record the names of persons found to be in  undisputed possession, and 
to prepare a complete list of all disputes. The Record oannot be accurately made out if 
this dispute list is not complete. 

3. During the survey, therefore, the only duty of the Settlement is to see that the 
khelcat is ready when entries begin, and that it.oorresponds with facts. 

4. When the Ehanapuri of a village is finished, and has undergone the checks to 
which it  is submitted by the Survey, the Survey naunsarims will send in to the camp ofice :- 

1. The Urdu  khnsl-a. 3. The jamabatidi slips. 
2. The Hindi  khuwn. ( 4. The  dispute list. 

5 .  The camp officer will then examine the dispute list. I f  there are no disputes, the 
papers may be a t  once arranged and statistics abstracted. I f  there are disputes, the camp 
officers will see whether they are of such a kind as can be adjusted by  a munsarim on 
reference to the pat~croi ' .~ papers. Such are generally disputes as to occupancy. Disputes 
as to  ownership are of a different class, and can only be settled by an authoritative order 
of the Deputy Collector. 

6. If  there are no disputes, or if the disputes are of a kind which can only be settled 
by the Deputy Collector, the papers will be a t  once arran ed and abstracted. I f  the camp P officer considers that there are disputes which can be sett ed by a nzuttsa~*im, and that the 
non-settlement of these disputes will leave the papers incomplete, and make the statistics 
inaccurate, he will prepare a traoing of the map and forward it with the Urdu  khas9.a and 
dispute List to the Deputy Colleotor's office. The Deputy Collector will arrange to forward 
the papers to a mzcnsarim. That  officer will go to the village, summon the parties, inspect 
the pattcari's records, if necessary, and come to a decision on the disputes. H e  will make 
the necessary attestation i n  the khagra so as to  fill up all blanks, and i n  the dispute list, 
and the Survey Department will be responsible that  the Hindi  khasvas andjamabar~di slips 
agree with the amended khosra. The munsarims will return the papers direct to the camp 
office. Even if the people do not agree, he is bound to come to a decision in the case of 
every dispute, except cases of ownership, into which he will not enter. He will inform people 
who are dissatisfied that  they may bring a claim before the Deputy Collector. The murisarim 
will be careful to note his decision, and the grounds for it, in the dispute list. 

7. Before the ahstraction of statistics commences it is necessary that  the conventional 
soils should be checked by a special mztnsarim, called the soil-munsarim. As soon as possible 
after the mislis received, a trace, called the assessment trace to distinguish i t  from the 
record trace, will be made and coloured so ae to @how goind, manjlrur, and palo according to 
t,he kltasra. The soil-munsnrim will take this to the village and correct the boundaries of 
soil tracts so as to correspond with what the people really consider to be goind, manjhar, 
and palo. The trace will then be returned to oEoe, and the soils will be abstracted 
acoording to the new demarcation, and the khasra entries corrected accordingly. Both 
demarcations, however, will be shown on the map. This trace will be the one used by the 
Settlement O5cer  next year a t  assessment, and it  must be signed by the soil-mztnenrim. 

8. It is understood that the soil entries, both natural and artificial, will in the first 
instance be made on the responsibility of the patzuari. The basis of the classification is 
what the "people" call goind, mnnjhar, palo, doras, bhal, kc., and not what an amin 
thinks is any particular soil. The Survey, however, will, on portal, see that the entries are 
l'airly made. The demarcation of the soil-mzcnsarim will not be considered final till the 
Settlement O5cer  has inspected the villages next oold weather. 

9. The soil-mlrtisaritns will be under the orders of the camp 05cers. The Settlement 
~trrtnsarima will be under the orders of the Deputy Colleotor. The duty of the latter is to 
Eee that the khcwat is in the hande of the patwnri, and is properly prepared ; to move about 
their circles adjusting disputed entries ; to make local enquiries when required by the settle- 
ment, and to revise dispute lists sent from the camp. The Deputy Collector will expeot that 
cLispute lists and khnsraa sent from camp will be returned within four days. 

Each soil-m~rlienrinl will have no muharir, but three chuprasis. 
Each khmat-munsnrim will have a muhnrir and four chtrprasis to summon parties to 

disputes. I t  is part of their duty to see that disputed boundaries are surveyed as decided 
hy the Deputy Collector, and having done so, to return the trace to the Survey 0500 ,  marking 
on it  the fact. 



10. Settlement work proper begins when the completed mislis eent to the Deputy 
Collector. I t  is twofold-firstly, attestation of the record and settlement of disputes; 
secondly assessment. For  the first, the Survey furnishes the record of undisputed 
entries and a dispute list. The Deputy Colleotor will first of all o a u ~  a rough jamabandi 
to be made from the slips. This rough jamabandi, the khewat, the khasra, and the 
note on village custom, will be attested a t  one and the same time, first by a mzcnsarim 
and then by a Deputy Colleotor, who will have before him all the papers and the original 
dispute list. The palwaris must be present a t  both attestations. If the whole 
oircle of a patzoari has not been surveyed, and he is still engaged in kllanapuri, the Deputy 
Collector must arrange so that the khanapuri be not delayed. N o  hard and fast rule oan be 
drawn up. The Deputy Collector, knowing that the work of preparing the record for the 
Pargana is one, must arrange that the khanapuri is not hindered. 

11. The following points are noted :- 
(a) The camp officers will issue stamped and numbered sheets of the khasra i n  

Urdu  to the amin, so that no sheet can be removed and another substituted. 
The amin is bound to acoount for the number of sheets which he receives. 

( b )  Stamped dispute lists, with the name of the village written by the camp oficer, 
will also be issued, so that the lists be not ohanged. 

(c) The areas in  columns 9, 11, 12, 14 of the khasra will be in aore0, but the milan 
khasra will show bighas. 

The 18th January 1884. 

J. D. LATOUCHE, 
Settlement Ofleer. 

J. E. SANDEMAN, Major, 
Deputy Superintendent of Survey, No. 5 Party. 

nTote on the Procedure in QorakApzcr for the preparation of Rccor&of-Rights, dated 8th Febru- 
ary 1884, drama up by MAJOR J. E. SANDEMAN, Deputy Superintendent, S'urveg of India, 

for the injorntatioro of the Senior dlernber, Board of Revenue, North- Western Provinces. 

O r r ~  endeavour has been to improve on the Benares system, which was the one approved 
of a t  the meeting held a t  Benares on the 11th January 1883. I n  Benares, Settlement 
,~~unsarirns attest the entries as the survey proceeds. The attestations are thus made without 
areas ; the khanapuri is delayed to a certain extent, and a good deal of friotion is inevitable 
between the Survey and Settlement staff. The procedure in  aorakhpur is as follows :- 

(1). Tho Settlement niunsarirns get ready the khexat and hand them over to the 
pattcnr.is. 

(2). The Survey establishment make all the undisputed entries and a list of all disputes : 
20 per cent. of the entries are checked by Survey n~u~tsarims who have had settlement experience. 
and whose knowledge of k/~anapztr.i, as laid down in the hand-book of instruotions issued 
for their guidanoe, is tested and known to be great; an additional 5 per cent. of the entries 
are tested by the European staff as they check the survey Tho eseoutive officer holds 
himself responsible for the correctness of the entries ; that they are in  acoordanoe with the kheroat 
in column 3 of the kAnsr.a, and in column 4 with cultivatiug possession ; and that all disputes 
as to the entries in  both columns are inserted in  the dispute list. At the same time, the natural 
soils and their conventional classes are entered on the spot on enquiry h o m  the pnt~onrsi, the 
earnindars, and the cultivators, the proviso being that if the statements are manifestly wrong 
in any case, they mill be referred to the mutlsarim, who will decide as to  the correct entry. 
Not only are 25 per oent. of the entries checked, but another safeguard as to accuracy is 

n i s  is also tho procedure in Bonnres. 
that three documents are prepared 06 the s ot a t  one a n d  the 
name time." While the amin writes the b r d u  khasm. the 

yatzanvi prepares a duplioate in Nagri, and a parcha, for eaoh oultivator on the epot, whioh ie 
handed to him as his number is entered. All three doouments are read out a l a ~ ~ d ,  and no 
entry is made unless the pntmari, the proprietor, and the oultivator are all present. The only 
drawback to this thoroughness is that if the people are disinolined to help, great delay ocours 
from the absence of some ono or other who should be present. 

When a village is completed and the papers go into the onmp survey ofice, the areas are 
a t  once extraoted and entered into the duplioate khmr-n and into the parcha jamzbandis ; the 
safnzoar and milan khnsra and a terij of the jnmabandis are then . Here for 
the present the survey work ends, and the settlement work which was rt egun in the prepara- 
tion of the khercats is continued. 

(3). A race of the map, oalled the settlement trace, having been made over to the speoial 
moil-mttwsnrint, he goes out and cheoks the soil olasses as entered by the survey establishment. 
The natural soils aro ncoepted as oorrect, the 25 per cent oheok whioh has already taken 
place being considered sufficient. The Urdu khasra, with a traoe oalled the reoord tmce, and 
the dispute list, having been sent out to a settlement m~ctisarirn, he fills up the disputed entries 
in  column 4 by reference to the patwari'e papers ; and if the oultivators are not satisfied, 
they have an appeal a t  attestation : all dispute0 in oolumn 3 are left blank to be filled up  
at attestation. 
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(4). Here the settlement work ends for the present, and the survey offioe agnin take@ in 
hand the papers, oorrecting the khasvas from the revised settlement trace, and filling up the 
disputed entries in the Nagn lrlrasra form, in the correoted Urdu klrnsra, and in the dispute list, 
and it then proceeds to extract the statistics for the Settlement Officer, classifying the areas, 
under-tenures, crops, soils, and castes of cultivators. 

This done, the papera are handed over complete in every respect to the Settlement 
Department, the Burvey Department holding itself responsible that the eutries in the 
duplicate khesra and in the parchas agree ; if they do not, the papere are returned for ocrreo- 
tion, all other trifling mistakes being corrected in the settlement office. 

(5). The Survey Department has now all but done with the records, and the settlement 
work of attestation begins. 

(6). After the Settlement Officer has himself finally passed the soils, he once more returns 
the settlement trace to the survey o5ce. 

(7). With this trace the original maps are oompared, and the soils are marked out on 
them by convenient symbols, with the aid of whioh the maps can be coloured for soils after 
publication. Thus for the f i s t  time the published maps will also be soil maps. 

The merits of the system are that the work is done thoroughly in every stage, and that 
instead of the papers leaving the survey office in an incomplete state, a s  they did under the 
Uenares system, they are prepared in such a way that on receipt of them the settlement 
officer can a t  once proceed to calculate his rates. Also that in their preparation they derive 
the benefit of the superintendence of the whole European staff of the survey party and of its 
carefully trained ofice establishment, which is habituated to dealing with figures in 
a systematio manner. 

The Settlement staff and the Survey staff have distinct dutieswhich cannot clash, and 
therefore there can be no friction. I n  the seven stages of the work described above, in which 
the two departments are associated- 

No. 1 stage is performed by the Settlement Department. 
,, 2 ditto by the Survey ditto. 
,, 3 ditto by the Settlement ditto. 
,, 4 ditto by the Burvey ditto. 
,, 5 ditto by the Settlement ditto. 
P, 6 ditto by the ditto ditto. 
,, 7 ditto by the Survey ditto. 

The economy of this division of labour will be apparent in a couple of seasons ; the entire 
of the Survey Department, including the extraction of statistics, will cost just what the 

mere survey used formerly to cost, or about 4 annas an acre. The Settlement establishment 
is B small one, &.- 

2 Deputy Collectors with a staff for fairing the papers. 
2 Yoil-mtcnsarinls. 
6 Nlittsarittu for filling up disputed entries, and a small staff for attestation. 

The cost of the above will fall probnbly within an anna an acre. 
This season there are disadvantages which will not occur agnin : the chief of these is that 

the establiehment is new to tho work. The first four weeks were occupied in training it, and 
during the next four the progress was naturally slow. Nearly half the men are uew,. and to 
the rest the training in Mirzapur has been of little advautage, for there the tenure was 
comparatively simple ; oulg one document, the Urdu klrnsra, was prepared by the atnln on the 
spot, the Nagri khnern and the parchas being made up from it during the recess. Our difficulty 
hae been to break the men of the habits acquired, and to make them wait for the entry to be 
made in theparcka at the same time as it is in the khasra. 

Copy of btter No. 72-1 1, dalcd 11th Febrttnry 1884, f ion~ the Settletnent OJicer, Gorakhpur, 
to the Cornmis,9ior1er, Betiares Division. 

WHEN I had the hononr of meeting you and the Senior Member of the Board of Reve- 
nue a t  Basti on the 7th February, I was desired to submit three reports :-the first, on the 
modifications of the Benares ~ y d e m  which have bcen adopted by Mn'or Sandeman and 1J myself in preparing the Record; tho second, on the method by which propose to proceed 
in revising the land revenue as~essment ; the third, on the prospects of the work in 

and the arrangements which will be necessary to ensure tho announcement of the 
revised revenue of the district not later than tho year 1889. The present letter is the 
first of the series. 

2. W e  make out the same papers as mere compilod in the Benares survey-An nttested 
khelcat is prepared in advance by the settlement ; the Survey ntrrin writes the Urdu khnsrn ; 
the pntcnri or hie gomnshfa writes the Nngri klinsm and the,jnmahndt' slips ; thc list of 
disputes is made out in Urdu by the atnil,. But the question had to be faced as to which 
department was responsible for the accuracy of the entries. If the Burvey was willing to 

the responsibility, and could ensure accuracy, it was evidently waste of powor 
for the Settlement to put on a staff of munsari?ns to check work which was nlready d i c i en t ly  
checked by the Survey. If the Settlemeut was responsible and employed its own agente, 
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t]le large staff of the Survey would oonfine its efforts to  securing merely accuracy of  
meas~irement. Our object was to make all men employed in the field feel that the work of  
eurvey and settlement was one, and to avoid friotion between the departmente, and we found 
that  this could only be done by a fair division of labour. W e  soon hit upon the broad 
gener:rlization that  the Survey should undertake to furnish an accurate record of all undisputed 
entries, and a complete list of all disputes. This principle is the basis of the whole work. 

3. It is evidently waste of time to test twice over on the field matters about which there 
are no disputes. l 'he staff of Survey munearinzs was considerably incremed by Mqjor 
Sandeman. They oheck 20 per cent. of the entries i n  the khasra. The European staff 
of the Survey oheck 5 per cent. l'he Survey mzcnsarinfs are men of precisely the same clws 
and attainments as the men who would have been employed by the Settlement. The Set- 
tlement therefore should accept all undisputed entries in the klrasra asprim4 facie correct. 

4. It is d8eren t  when a dispute arises. The Survey cannot settle and must not stop 
to attempt to settle disputes. I f  a dispute arises, the amin must leave the entry blank, 
note the olaims in the special dispute list provided for that purpose, and pass on to the 
next field. 

5. When the papers of a village are finished and have undergone the checks to whioh 
they are submitted by the Survey, the Survey rnunsarinz sends into his camp office the Urdu 
khasra, the Hindi  khasrn, the jamaba~zdi slips, and the dispute list. 

The camp officer then examines tho dispute list. I f  there are no disputes, or if the 
disputes are about ownership, which can only be settled by an authoritative order of the 
Deputy Collector, the papers are a t  once arranged, areas filled in, and the statistics required 
for assessmeut are abstracted. I f ,  however, there are disputes as to tenancy, the oamp officer 
prepares a tracing of the map, and sends it  with the Urdu  khasra to the Deputy Collector's 
office. Here it  is a t  onoe made over to a Settlemeut mu~zsaritn, and this is the first ocoasion, 
excepting the khecsat, on which the Settlement Department has official cognizance of the 
record whioh is being framed. The Settlement munsarim goes to the village, summons the 
parties, inspects thepat~uari's records, and even if the people do not agree, he is bound to come 
to a decision in every dispute, except in cases of ownership, into which he does not enquire. 
Any  person dissatisfied is directed to bring a claim before the Deputy Colleotor. The 
munsarim fills up the blanks in the k l ~ a s ~ ~ a  and notes his decision and the grounds of i t  in  the 
dispute list. H e  then returns the papers to the survey office. The survey office is responsi- 
ble that the Hindi  khasra and the jamaba~~di  slips agree with the Urdu khas).a as returned 
by the Settlement nzufuavir~z, and with each other. 

6. While the mtinsari~n is settliug disputes, the survey of600 has inked up the map, and 
filled in the areas of the fields in the Hiudi kltasra and in the slips. A separate tracing of 
the map for assessment purposes has also been prepared, but of this more hereafter. On 
receipt of the khnsra with all blanks Wed in, statistics are abstracted. The papers are then 
complete, and are sent to the Deputy Collector, who gives a receipt. W e  have agreed that 
the n~isl sllall not be returned for correction to the Survey on any other grounds, except that 
tlie tale of slips is not full, or that the three papers do not correspond. This much the Survey 
guarantees. 

7. Settlement work proper begins as soon ae the papers are received by the 
Deputy Collector. First of all a rough jaatabafiuh' is made from the slips. I do 
]lot consider that any proper attestation can be made on the slips alone. Many tenants 
hold land in more t,han one putti,  and under different tenures in each, and i t  is 
uecessary to bring all the totals together beforcl attestation. A nul~ar.ir takes this 
rough jonzabn~~rfi, the hlrcrmt, and tho khasrn to the village and reads out the entries. 
The Deputy Collector follows and attests the record, having all the papers before him, as well 
as the originnl dispute list nnd the note on villnae custom. A.fter the Deputy's attestation the 
papers are ready for fairing. The original slips after being corrected and signed are given 
to the tenants. 

8. 'l'he attostation work is hardly yet in full swing, for we have been hampered by the 
fact that pottcaris' circles are large, and thnt even after the settlement reoeives the 
complete record of one village. the palwnri will be occupied in m i t i u g  up  his khasra in 
another. Still the work will soon be well advanced. Both Deputies will be employed in 
attestation from 1st March. Major S~rncleman hopes to hand me over oomplete ~11i.sl.9 for all 
villages in Deorin T:~hsil by the 1st Mny. The Deputies hope to attest all these between the 
present date mlcl July, nnd I trust that we shnll be able to cmry out the programme. W e  
then shall be nble to give thepnficari a fair copy of the attested,j(~mnbattdi before October. 
l i e  has his own Hindi khns~w and the t,rncing of the map, and he may begin his annual 
khnsra acoording t,o now mnp from October 1884. Tho entire Survey and Settlement staff, 
exoepting the Settlorne~lt Officer, will be out of the tahsil within the year. The only portion 
of the record which remains to be completed are the columns of the khctoat showing the 
distribution of the revenue. These cnn only be filled in after the new assessments have been 
declared. They will, i t  is hoped, be rendy by April 1885. 

9. A t  the meeting nt Benares i u  Jm~unry  1883 i t  was decided that the icajib-cul-arnr as an 
attested record shol~ltl be given up, but thnt a note should be made to the kherunl of the 
matters whioh i t  is compulsory to record. These are enumerated in seotion 65, Act XIX of 
1873, and are only t\vo : the manner of distribution of common profits among the proprietory 
body, and the mnnncr in which Eunzlerr/ars and co-sharers are to colleot rent fi-om the 
tsnants. Most of the matters referred to in section 51 of the Board's circular will be provided 
for in the khrwat and in the jnmabn?trf;, but for general oustoms it  will be perhaps advisable 
to draw up n P~trgnna Code. If the custom of any villnge differs from the asoertained 
custom of the I'nrguua, it  could Le proved when occasion aroae. 
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10. The points at which our procedure seems most to lie open to exception are two,- 
our method of soil classification, and the fact that the village statistics are compiled by the 
survey from the unattested records. There was presented to us a choice of evils-either to 

odpone the oompilation of statistics till the villages had been attested and the soils inspected gy the Settlement Officer, or to allow the survey to compile them at the same time as the 
areas of the fields are taken out. The Survey can do this work much better than the Settle. 
ment Department, and much cheaper. They have a staff of eight European assistants to 
oheck the work, and their men are much more expert a t  figures than any men whom I could 
employ. It is most important that I should have the village statistics before me at time of 
inspection. Otherwise inspection degenerates into a mere checking of soils. With the figures 
before me, many questions arise which can be solved at once by a question to the patwari or the 
oamindars. Unless, therefore, I am to postpone village assessment till 1886, the statistics must 
be taken out thia year and be entered in the pargaua note book by the 1st November 1884. 

11. Soils nre divided into five natural classes-Doras or domat, naatyar, balua or 
bhur, bhcit, and kachhdr ; and into three conventional classes-gotnd or homestead, m;,yana 
or middle land, and palo or outlying. These classes are all well known to, and recognized by, 
the people. Doras (loam) is the prevailing soil ; matyar (clay) practically corresponds with 
rice land. Outlying balua (sand) certainly pays a lower rate than other outlying; b h f  
is a soil peouliarly retentive of moisture on which sugarcane grows without irrigation : it  is 
oommon in the north and eaet of Deoria or in Sidhua Jubna. Whole tappas are composed 
of bhdt, and the line between it and the tangar (up-lands) or the doras, matgar, and balua 
tracts is very distinct. Kachhar is the alluvial soil along rivers Rents are not based on these 
distinctions as a rule ; but rice often pays exceptional rates. The eastern or southern har of 
a village will often be found paying a different rate from the western or northern, and the 
oause is seen to be in the difference of the natural soil. Kachhar land varies much in produc- 
tiveness, but a kachhdr village has generally a very high rent rate. The natural soils therefore 
should be shown in the statistics and on the tracing of the map which is prepared for assess- 
ment purposes, and which is quite distinct from the record trace. 

12. W e  have decided that the olassification of the natural moils shall be left to the 
Purvey Department. Rent rates will not be worked out per natural soils, nor are rents 
oonsciously paid according to soils. The people have no great inducement to make a false 
statement m to the soil, and its classification praotically falls into the category of undisputed 
entries which we have made the province of the survey. Natural soils, in short, are only one 
of the numerous facts which the settlement officer has before hitc in village assessment. 
They are comparable to statistics, as to the density of population, the caste of tenants, the 
depth of wells, the neighbourhood of markets, and other faots which explain and justify 
a village rate. I prefer not to deprive myself of the assistance which can be derived from 
them in framing a fair assessment on a village. 

13. With conventional soils it is somewhat different. These are consciously recognized 
by the people as influencing rent. I intend to frame rates for goind, miyana, and 
palo, and I must get a correot area to which to apply my rates. It will be admitted 
that the correct area of goind is the area which the people themselves recognize as 
poitrd, and not what any expert may consider to be goind. I disclaim any desire to attempt 
a scientific demarcation of soils. My .duty is to ascertain a fair rate for each soil, and to 
apply that rate to the area recognized by the residents of the village as ooming under each 
olaas. There is really only one way of discovering these areas, and that is for the assessing 
offioer to go and do it himself; but he may be helped in one of two ways. A special mtinsarim 
may be appointed who will take a tracing of the map to the village, and mark on it the 
boundaries of the goind and manj/bar; or the Survey may a t  the time of measuring each 
field, record what the saminchrs and palu-ari consider to be its class. The tendeucy of 
a mun~ari?n working alone is to put in too much goi~td and tnanjf~ar. The elrmindurs, if left 
entirely to themselves, would not state their real opinions. The system on which we are at 
present working oombines these two methods, and is as follows :- 

14. As each field is measured, the anjin enters the conventional class from the state- 
ment of the patwari. If he considers the pnttoar8i to be palpably wrong, he refers the 
matter to the survey munsarim a t  his next visit. As soon as the papers reach the survey 
office, a epecial trace is made for assessment purposes. On this are drawn lines showing 
the demarcation of goind and manj/tar, and the traoing is then made over to a special 
munsarina attached to the survey oamp. H e  takes the trace to the village and oorrects 
the line where he oonsiders it olearly wrong. The khr~v-a entries are changed to corre- 
8 and to his correction, and statistics are made out according to the amended demaroation. W e  tracing is signed by the munsorim, and is the map which the settlement officer 
will me  in inspection next year. The assessing officer will therefore have before him the 
original demarcation and the opinion of the mrotsarim, and must make up his mind as 
to what is a fair demarcation. As soon as he has passed the m:rp, the trnoing will be 
returned to the survey, and the demarcation of the settlement will bo printtd on the 
published maps. 

15. The question, however, of soil-clnssification is not so important as might be 
supposed. Throughout Salempur there are but few large village sitcs. The population is 
scattered over the country in minute hamlets. There i g  but littlo high garden cultiva- 
tion, and, except in large villages, hardly any outlying. Where the miyana of one ham- 
let ends, that of another begins. I t  is very common to find only two rates of rent in 
a o i U a g ~ n e  for poppy land, and one for everything else. I t  is true, however, that a new 
tenant obtaining land would have to pay for it according to its prosimity to the village 
site. 



16. The  statistics furnished to me by the Survey show the area classified as required 
for statement No. 11, the soil classifioation of the mumarim, the amount of land held as 
sir in  occupanoy or a t  will, the caste of tenante and how much land is held by each caste, 
the number of wells and how many were built within the last 10 years, depth to water, 
the orops found on the ground, and in short all the statistics whioh go to make the 
66present'1 columns of the Pargana note-book. I have abetracted from the records in 
the Collector's office comparative statistics of previous settlements-rent-rolls for the 
last 12 years, transfers durin the currency of the settlement, and census returns. The % form of note-book adopted is su stantially the same as that used by Mr. Cadell for the 
aesessment of Banda, and all theme etatistioe I shall have before me when I begin village 
assessment next November. 

17. I do not think I have omitted any detail of importance which may serve to explain 
what is being done. The broad rinciple of division of work we shall not alter if we are 
allowed to work in this way, but f would not d s h  that anything I have said should 
bind me and Major Sandeman from making alterations which further experience may show 
to be advisable. The combined work of BurVey and settlement is still in  an experimental 
stage. Every detail requires to be watched : di5culties must be expected, and i t  will be 
some little time before things go on perfectly and smoothly. 

Copy of Board's No.  136-IX 19 of 7th March 1884 lo  the Commissioner, Benares Dicision. 

I A B ~  desired to acknowledge the receipt of your letter No. 1419-1 15, dated 21st ultimo, 
and enclosure, regarding the syatem on whlch it is proposed to prepare the Record-of-Righte 
in the Gorakhpur district. 

2. I n  reply, I am to observe that the improvement by Mr. LaTouche and Major Sandeman 
on Maior Barron's svatem. and the unison in whioh the Survev and Settlement De~ar tments  -- -- d - -  
are working in Gorakhpul; are additional evidence of the success of the present 'combined 
system, the advantages of whioh are summed up in paragraph 9 of your letter. 

3. The Senior Member considers that the division of labour in  the classification of soils 
has been wisely made, it being left to the Survey Department to fill in natural soils, the 
decision of the conventional soils being left to the Settlement Officer. 

4. The Senior Member found the most cordial good feeling existing between the heads 
of the two departments, the best guarantee for the work being well done. 

5. Wi th  reference to your paragraph 8,  I am to say that there is no desire whatever on 
the part of the Board to stereotype a system which, although successful so far, is still on its 
trial : while therefore the Board entirely approved the working of the system as fur as it has 
gone, they will be quite ready to welcome the introduction of any further improvement which 
the experience of the settlement and survey officers may hereafter show to be desirable. Mean- 
time the exertions of both officers merit the Board's cordial acknowledgment. 

Copy of letter. No.  55-10 2, dated the 15th November 1884, fi-om the Settle,netlt Officer 
of Qorakhpuv to the Judge of Qorakhpur. 

I HAVE the honour to address you on the subject of regular suits a5eoting the boundary 
of villages in  the jurisdiction of the Bansgaon and Deoria Munsifis. I understand that 

number of suits have been filed to contest the demarcation made by the Settlement 
Department, and from the energy displayed in prosecuting and defending appeals in my 
court, I am led to believe that this class of suit will increase. 

2. Many of the boundary disputes which have arisen a t  this settlement have from 
time to time been settled by decrees of the Civil Court, in  many instances appealed up to 
High Court, yet one of my greatest difficulties has been to discover what i t  was that was 
actually decreed. The suitor olaims 30 many bighas of land, and this has been often decreed 
on the faith of inoorrect maps and a very imperfect survey. For  instance, a auitor finds 
that in  the settlement map the width of a plot on the border is 14 chains, while in reality it  is 
only 1. H e  sues for the extra land, which, as a matter of fact, does not exist, and many 
decrees hnve been given which were incapable of execution. 

3. The maps which are now prepared under the Survey Department are mnthemntically 
accurnte ; boundary lines do not overlap, as was too often the case a t  last settlement, and each 
boundary line accurntely fits into the neighbourina one. Maps have been completed for the 
Deoria tallsil. I n  Bansgaon the survey is now a t  work. 

4. I t  seems to me very important that nll decisions passed by  the Civil Courts should 
bo acourately laid down on the ground, and transfel~ed to the new maps for permanent 
record. The maps of disputes which are now prepared by the Civil Court amins (I speak of 
some which I ma8 permitted to see by tbe courtesy of the Muneif of Bansgaon) are no better 
than those mbdo half a century ago. 

5 .  I would suggest therefore for your consideration the advisability of the issue of 
some such rules as the following in cases of disputed boundaries :- 

( I . )  That in villa es which have been surveyed by the Survey Department the Civil 
Court should call on the beputy Soperintendent of Survey to furnish a t r ~ c e  of the boundaV 
as surveyed, showing as many fields on each side as may be required. 

r 



(2.) That the Civil Court, after decision, should mark on the map the line decreed, and 
forward a traoe to the Settlement Office, that the records and the map may be corrected 
acoordingly. 

(3.) That in villages which have not been surveyed, an acourate survey of the boundary 
and the adjacent fields should be made for the Civil Court, and that this 8URey should 
be so made as to be capable of being transferred to the new map, and that on receipt of the 
trace showing the deoided line it should be transferred to the new map. 

6. As far as I am aware, the amins now employed in the Munsifis are inoapable of 
making suoh a survey as that alluded to in the last clause. I would suggest therefore one 
of the two oourses :-First, that the Deputy Superintendent be requested to make a survey 
of the disputed tract. This, as I have ascertained, Major Sandeman is willing to do, and 
in tah~~ils  where the oadastral survey is in progress, the preparation of suoh a map will not 
entail much extra labour; or secon(lly, that the present Civil Court ainins be examined 
by Major Sandeman, and if found incompetent to make as acourate a map as that of the 
survey, that they should be replaced by fit men to be nominated by the Deputy Superintendent 
of Survey. 

7. If some suoh prooedure as this be adopted, the Civil Courts of first instance mill, 
I believe, find the work of deciding these disputes very greatly simplified; Appellate Courts 
will see a t  a glance what has been decreed ; litigants mill learn to base their claims on actual 
fields, and not on vague and inaccurate surveys ; the Record-of-Rights will correspond with 
the Civil Court deorees, and all litigation for the future will be stopped since it d l  be at 
any time possible to lay d o m  on the ground the line of decision. A t  present, it is impossible 
to do this, since the maps of decisions are inaccurate. 

Copy of letter No. 49-10 2, dated Gornklqztr, the 13th Nocember 1884, from the 
Settlenzet~t OjTcer, Gornkhpto., to the Deputy Slqerintende~zt of S~~rcey  in chcirge N o .  5 
Pnrty, Q'oraklpztr. 

I HAVE the honour to place on official record the arrangements which we have agreed 
upon on the subject of soil demarcation. 

2. The natural soils which we adopted in Deoria were five in number-Doras, Mntyar., 
Balun, Blrat, and Knchhdr. Our object was to select marked distinctions which affected 
rent. Experience has shown that the rent-rate of Doras and Nut!/nr is generally identical 
in a village ; a Ballra tract generally pays a low rate ; the rate on kachhdr lands may be 
either higher or lower than the Doras of the village. Bhut is a peculiar soil much infected 
with Usnr, and it is advisable that its area should be separately shown, and it is easily 
recognized. We might then have joined Dorccs and dlntynr into one class, but the clay 
soil is nebrly always that on which rice i~ grown : there is no name known to the people 
which would comprehend both clssses, and you have told me that amalgamation of them 
will not perceptibly lighten the labour of extracting statistics; we have agreed therefore 
to retain the five classes 

3. The conventional soils are Qoind, Miydnci, and Palo. The procedure of last season 
was that the Survey's demarcation of natural soils was accepted after the usual checks of that 
department ; but for conventional soils a separate ~nzinsnvim was appointed by the Settlement, 
who, with the map in his hand, checked and altered the dcmaroation made by the Survey 
with a view of ascertaining that it corresponded with the demarcation recognized in the 
village. 

4. The distinctions of the natural soils are all such as me visible to the eye. Kuchirci~, 
or low-lying land along a river wbich is flooded every rains, and on which the river leaves 
a. fertile or a sandy deposit, cannot be mistaken. Bhcit is easily recognized. The only soils 
likely to be confounded ore Doras and Blllfro. Light U,was cannot often be distinguished 
from Balfia : the rent-rate is the only guide. Where land which is doubtful is found 
paying the same rate as Doraa, it shoulcl be classed as Dorns; if it is found to pay a lower 
rnte, it should be classed as Balua. As I have said, these distinctions cnn all be recognized 
by the eye; they are indisputable fact8 which the Survey can reoord with as great accuracy 
as the statistics of a well or of a grove. 

5. The demarcation of conventional soils has in recant settlements been con- 
fiidered a scientific process and the work of an expert. The object was to bring 
together under one name all eimilar soil in the pargana, so that a general rnte 
could be ap lied to i t  Our object is to mark off in each village the Go id  and 
dli9dn.i whicg the ~eop le  of that villnge recognize aa affecting rent. It is unim- 
portant to us whether whnt is called Goind in one village is as good as what is 
called Gornd in the next village. The demarcation, therefore, no longer demands the 
~ervices of an expert. A11 we have to gunrd against is the dishonesty of the eamindnra 
and puttoari.9 in writing d o m  as Pnlo or Niyri~tri land wbich pays the Qoi~lrl rnte of the 
village. The battcarra record the rent-rate of each field on the parcl~a, and tho demarcation 
should follow the rate. 

6. I n  some villages it will be found that the people pay an all-round rate, and have 
no separate rates for the threo tracts. Yet in these villages they recognize the tracts, and 
they should be demarcated. 
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7. The tendenoy of the munsarims, who were employed by tho lgettlement in Deoria 
to oheck the survey olassifioation, was to consider themselves experts, and to put d o m  as 
Qoind and ManjJbar what they themselves considered as Qoind and Ma~ghur rather than 
what the people recognized as such. Your staff is quite as competent as any which I can 
supply to oheok the dishonest propensities of the patwaris, but they must clearly understand 
that if the work of checking the demaroation is made over to them, they must not consider 
themselves experts. I propose this season to appoint no munsarims to check conventional 
soils and to leave the demarcation entirely in your hands. The result will, I trust, give us the 
soils actually reoognized by the people, free from all admixture of a so-called scientific 
demaroation, showing not what are, but what ought to be reoognized. 

Cgpy of letter No. 79-IA 6, dated Goraklbpur, the 1st December 1884, from the Settlement 
Oflcer, Gorakhpur, to the Depuly Superintendent o j  Survey, No. 5 Party, Gorakhppur. 

I HAVE the honour to forward a copy of the revised rules for working the survey and 
settlement, which have been agreed upon alter disoussion between you and Mr. Longe, 
myself, and Deputy Collector Ashfaq Hosein. The rules include the entire procedure 
up to the fairing of the record, but I have thought i t  well to exhibit the entire procedure 
in one paper, that you may know exactly what we propose to do, after me receive the papers 
from you. I f  we find that either department is doing unnecessary work, me may adopt 
a more perfect division of labour. Your experience and that of your assistants will show 
you where changes or amplifications of the present rules are required, and by the time the 
attestation of Bansgaon is finished, we should be in possession of as practical a set of rules 
as the subject admits of. 

Revised rules for tibe working of the Settlefnent and Survey in Govakhpur, 1884.85. 

1. The Settlement mill demarcate the villages and prepare the khelcat in advance of 
the survey. 

2. At time of survey all undisputed entries will be made by the ami~t and the patwari 
in their respective klbnsras, and by the palwari in the parchas. If any entry is disputed, the 
entry will be made in both khasras, and in the pa~.cAn in red ink. The entry to be made is 
that which the patwari says is right, and he is respousible for the entry. At  the same time, 
the amirt and patwari will enter the field as disputed in their respective list of disputes. 

3. The Deputy Collector and some Settlement ~~~unsarims mill move about inspecting 
the work and enquiring into the cause where there are many disputes. The Sott.lement 
does not consider it part of its duty to settle disputes during the survey, but only to see 
that owing to disputes the work be not stopped or hindered. I n  many cases it will be found, 
however, that the disputes raised are such as can be best settled on the field. For instance, 
there mny be a dispute about the division of a field, and this can be settled a t  once by 
dividing the field ; or a large crop of disputes may arise owing to the amins working with 
defective khewotz. A village may be recorded as znmindavi, and be really paltidari. In 
cases like theso, the Deputy Collector and his assistants, by discovering the cause of the 
disputes, will be ablo to put an end to many. When disputes are thus settled, the ?nunsarims 
will note what the have done in the dispute lists, but they will uot write in the kItasms, 
and no entrv whicE has once been put in iu red in the Urdu khasras, shall afterwar& be 
mritten over in black. 

4. In  short, whereas formerly the Survey left disputed entries blank to be filled in by 
dignuto inu,rsarim. there mill now be no blank entries ; but all disputed entries will be in red. 

and ihe pntwari will bo responsible for them. 
5. The demarcation of soils both natural and conventional, has been entirely made over 

to the Survey. As soon, therefore, as the Khaitapt~ri is finished, and has undergone the 
chocks to  whioh it is submitted by the Survey, the papers can be a t  ouoe sent to the camp 

We thus avoid all delay in getting blank entries filled in, and the papers are not 
sent backwards and forwards between the survey and settlement offioials for the settlement 
of disputes or for the demarcation of soils. 

6. The first work of tho Survey in office is to make a traoing of the map in Hindi 
figures, and to enter the field areas in both of the khnsras, and in the slips. The dispute lists 
should alpo be com ared to see that disputes have not been omitted. 

I t  muat then €0 ascei-taiued that the totals of the two khmros agree with each other, and 
with the totnls of the slips. This can only be done aftor the slips have been arranged and 
a l i t  of holdings or terij has becn made out. This lerG sbould be in Hindi, for the Hindi 
khasras, as will be explained hereaftor, remains with tho patwari, and the fairing office 
requires a list of nanles in Hindi, in order that names which are ambiguous in the Urdu 
alphabet may be correotly written. This list of holdings will be a r r a~ged  in jamabal~di 
form according to thoks and pallis, aud within them aocordiug to-sir, khudkasht, ex-proprie- 
tnry teunnts, occupancy tenants, tenants-at-will, rent-free tenante. 
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it is a common ground of appeal that an objection was made, but wrte not listened to. It is 
often diftioult to discover whether their statement is true ; but with proper dispute liete i t  
will be easy. The dispute lists therefore have acquired a much greater importance than wae 
a t  Erst attributed to them, for now the Urdu khasra, with the result of the dispute liste, 
should agree exactly with the attested and fairedjamahandi. 

14. The position of the Urdu khasra, thus therefore has been ohanged. It is the record 
of the work of the Survey, and the dispute lists are the reoord of the work of the Settle- 
ment : the two sets of papers combined are exhibited in  the attested jamabondi, which is the 
settlement record. So far as the khasra contains statistics of areas, soils, groves, wells, and 
such like, i t  is a record of undisputed facts, which are accepted without further cheok by 
the Ssttlement. It should not be looked a t  to discover the owner or tenant of a field. This 
can only be ascertained from the attested jamabandi. It is evident that for the faote of 
survey it  is preferable to refer to the original paper than to a copy. I t  is proposed therefore 
not to fair the khasra, but to bind it  in with the dispute lists in original, and deposit i t  i n  
the Collector's office. N o  ohange therefore will be made in the Urdu Iihasra after it has been 
received from the Survey, nor will a copy of any entries in it be given. The only copies that 
will be given as regards holdings will be from the attested jamabandi and from the Deputy'e 
memorandum of orders. 

15. I t  is now time to retrace our steps to paragraph 7, to the juncture when the Survey 
has sent the unattested reoord to the Settlement. The Survey has retained only the Urdu  
khasra, but from this all the statistics roquired for assessment can be oompiled. 

They are- 

(1) The area statement, showing details of oultivated, culturable, and barren. 
(2) Agrioultural statistics. 
(3) Crop statement. 
(4) Caste statement of aotual cultivators. 
(5) Soil statement showing the soils as held in sir and khudkasht, and by tenants. 
(6) Statement of holdings. 

16. The last statement has already been prepared by arranging the parchar as  
described in paragraph 6. This stntement will be changed after attestation, but the totale 
of the attested holdings will not be available in the cold weather after survey, when assess- 
ment begins, and i t  is no extra lahour to the Survey to supply it. 

17. The fifth statement shows the soils as held by owners and tenants. Under the 
orders of Qovernrnent, owners' land will be rated at  four annas in  the rupee less than tenants' 
land. It would be possible to dispense with this detail, and to have one statement showing 
the soil areas without any clasaification of owners' land and tenants' land. T o  give this 
classification however is very little extra labour; merely that of making entries in  three 
columns instead of one, and it  is a great help to the assessing officer to know whether the 
sir. lands are in the yoi~ld tract or in the outlying. It is true that a t  attestation land 
recorded as sir a t  survey may be ohanged to tennnt's land and cice versd, but the changes 
will not be extensive, and the Settlement Department will not make out any statistics 
affecting soils. 

18. The caste statement shows the area held by each caste and the number of their 
holdings, irrespective of whether the cultivator is an owner or a tenant. The other state- 
ments relate to facts which will not undergo any change at attestation. The assessment 
statistics will be finished as soon as possible after the reoord has been sent to  the Deputy, 
and the statistics in vernacular mill then be sent to the office of the Settlement Officer ; the 
Urdu klasra and a trace in Urdu of the map being forwarded to the Deputy Collector. 

J. J. D. LATOUCHE, 
Settlement Ofleer.. 

The 1st December 1884. 

Extr.act fr.onz the Official Repovt qf the Calcutta Inter.nationn1 Exhibition, 1883-84. 

THE Survey of India Court ocoupied about forty running feet of the centre part of 
the eastern verandah in the Indian section, and contained a most interesting and extensive 
~ e r i e s  of exhibits illustrating the operations of the survey in its different branches- 
Tri onometricnl, Topogrephical and Revenue-as well as the processes by which the results 
of tfese operations are reproduced and printed in  the head-quarters offices a t  Debra and 
Calcuttn. 

A11 surveys are dependent on the use of instruments for observation and measurement, 
and though the collection of instruments exhibited wns not so complete as might have 
been possible had the oonditions of space and locale been more favourable, a few of the 
finest and most representative instruments ufied in the surveys were shown ~n two large 
cnses, one a t  either end of the Court. I n  the rase at  the north end was a magnificent zenith 
sector mnnnfactured by Messrs. Troughton and Simms from designs made specially for 
the Survey Depnrtment by  the late Colonel Strange, R. E. The instrument is intended 
for the determination of astronomical latitudes, and every portion of it  hns been oarefully 
designed aud adapted for this special purpose. I n  the same case was exhibited one of the 
lnrge 36-inch theodolites employed in the principal triangulation carried on by the (3reot 
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Trigonometrical Survey. This instrumnt, also, mas constructed by Messrs. Troughton 
and Bimme, some 54 years ago, and, notwithstanding its bulk and difficulty of trans- 
port, has during that time done good servioe, having been erected a t  no less than 516 
stations of the Great Trigonometlical Survey, many of them situated on mountain 
summits, and othenr on lofty towers. NO less than 1,772 angles have been measured 
withit. Thie instrument is the largest size of theodolite made, and is used exclu- 
sively for triangulation. I n  oontrast with i t  stood olose by a little 3-inch theodolite 
msnufactured by Casella, which is the smallest made, and is intended for the use of 
explorers. 

The instruments exhibited in the other case were of a more miscellaneous oharaoter, 
com rieing a Repshold's magnetic dip oircle ; a 14- in~h vernier theodolite of excellent design, 
by &oughton and Simms ; a 7dnch theodolite, with stand, by Coolie ; a 20-inch level by 
the same maker ; an arithmometer and other instruments. Among the latter mas an 
Echhold's omnimeter, a moet useful instrument, mhich, while answering the same purpose 
as an ordinary theodolite, mhich i t  resembles in nppearance, is constructed to determine 
directly the distance of any observed object, and i t  is therefore a valuable assistance ahen 
working in hilly and broken ground. 

Between the bays of the west wall and in albums on a table below it were exhibited 
a very oomplete colleotion of maps of various kinds and on different scales produced by the 
department, as well as specimens of copper-plate engraving, photo-zincography, and litho- 
graphy. 

A t  the extreme right were cndastral maps, LC., village maps on the soale of 16-miles 
to the inch showing every field and holding. U p  to the present time the operations of the 
cadastral surveys have been chiefly oonfined to the richly cultivated revenue-paying districts 
of the North-Western Provinces and British Burma, but they are now being extended to 
Assam and the Central Provinces. The original sheets of these surveys (Imperial size, or 
30" x 20") are reproduced by photo-zincography, and one of the most interesting exhibits 
in the Survey Court was a series illustrative of the processes employed in reproducing these 
maps. The sheets are photographed on glass plates 24 inches x 22 inches, so that 
a whole sheet is taken at one operation, and much time and labour-important considerations, 
when 3,000 to 4,000 such sheets have to be reproduced annually-are saved. 

Next to the cadastral maps mere a series of topographical maps on various scales, 
seldom lmger than 2 inohea to the mile, and generally 1 inch to the mile in open country 
and 4 inch to the mile in more difficult and hilly parts. These surveys, as a rule, are 
carried on in native states and wild hilly tracts not paying revenue. The original sheets 
submitted by the surveyors in the field are reproduced in facsintile by photo-zincography, 
either a t  Dehra Dlin or in Calcutta. I n  the same way the maps of the revenue sul-veys 
in the more highly oultivated revenue-paying districts are usually published on the scale of 
1 inch to the mile, the more recent surveys being photo-zincographed, and the older, litho- 
graphed. 

I n  the next bay were exhibited specimens of town and city plans, chiefly European 
stations and oantonments, but also including plans of the principal cities in Native States. 
These are on various scales from 6 to 24 inches to the mile, and are exeouted by the revenue 
and topographical parties, aocording as the towns, &c., fall within their sphere of operations. 
These also are, as a rule, photo-zincographed from the originals. 

Next came a collection of Ueneral Maps, among which the most prominent mas General 
Wnlker's admirable map of Turkestan on the scale of 32 miles to the inch, now in its 6th 
edition, prepared and photo-zincograpbed at the Trigonometrical Branoh Office, Dehra D6n. 
I n  this bay was also exhibited a series of maps of Indict, engraved in Calcutta on the soales 
of 64, 128, and 256 miles to the inch. A large 32-mile to the inch map of India, belonging to 
the series, was exhibited separately. I t  was executed by a combination of engraving and 
lithography, the outline being taken from the engraved plates and completed with the 
addition of hills on the lithographic stone. 

The next three bays were occupied by specimens of copper-plate engraving, lithography, 
and photo-zincography in different styles and of various subjects other than maps, illustrative 
of the varied charnoter of the work turned out by the Survey Department for other depart- 
ments. Thus among the engravings were a few very delicately engraved plates by 
Mr. C. W. Conrd, of microscopio observations of cholera, nnd of examination of air made 
by Drs. Lewis and Cunningham. Among the photo-zincographs mere copies of the plans of 
the proposed new Kidderpore Dooks, plans of some of the new public buildings in Cnlouttn 
designed by Mr. E. J. Martin, the Government Architect, and a few oopies of engravings, &c., 
while contnined in tbe atlases on the table were specimens of the different kinds of veinacular 
handwriting pnssing thou  h the Post Offices in Indin, photo-zincographs of the ancient P inscriptions in Gnur and Ma da, copies of Burmese vernacular maps, Russian maps, and other 
manuscript drawings and documents of which facsinlile copies are required. 

The specimens of lithography and chromo-lithography were particularly good, the 
execution of some of the geological maps printed in colours being quite equnl to similar work 
done in Europe. T h  chalk-drawing8 inoluded a number of plates to illustrnte Uenernl 
Cunningham's reports of the arcbreological survey and a large and very effective plan of 
Bimla and Jutogh with hills in chalk, copied from an original brush-shaded drawing by 
Major 0. Strahan, R. E. The atlases on the table contained various specimens of lithographed 
maps and drawings, among which may specially be noticed some very neat maps of distriots 
in the North-West Povinces drawn on stone to illustrate the Provincial Uazetteers. 
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This process, introduced in 1863, is most extensively used in the Survey of India ofioee, 
both a t  Caloutta and Dehra, for the reproduotion of maps. The great majority of the maps 
exhibited were produoed by means of it, and no other prooess would enable the department to 
meet the large demands upon it for oopies of maps, plans, and drawings of all kinds. 

The other two photo-meohanioal prooesses exhibited were photo-collotype and heliogravure. 
These, though eminently useful for certain olasses of work, will never supersede photo- 
zinoography for the rapid and cheap reproduction of large maps. 

The process of photo-collotype was shown by a series comprising- 
1st.-The original, an engraved quarter-sheet of the atlas of India. 
2nd.-A reversed negative made from the original reduced to half the eoale. 
3rd.-The printing plate, consisting of a plate of glass, half an inoh thiok, coated 

with a thin a m  of hardened gelatine. This film is made sensitive to light 
with bichromate of potash, and when dry is exposed to light Under the 
negative. The light passing through the clear parts of the negative, 
representing the shadows of the subject, still further hardens the gelatine, 
and renders it unabsorbent of water just in proportion to the amount of 
the aotion of light upon it. The plate is then washed to remove all the 
bichromate salt, and removed while wet to an ordinary printing press, where 
i t  is inked in with a roller charged with printing ink, just in the same 
way as a lithographio drawing. The ink will take only on the parts 
hardened by the light, and if the subject be in half-tone, such as an ordinary 
photograph, the ink will take just in proportion to the amount of action of 
light-strongly on the deep shadows, less 80 on the dark half-tones, less 
again on the lighter half-tones, and not at all on the high lights, and 
thus a picture is obtained in printing ink with all the exquieitely fine 
gradation of an ordinary photograph. 

A collection of specimens of this process showed its capability of reproducing various 
eubjech in fine lines or half-tones, and i t  may be mentioned that it was employed for the 
produotion of the certiecates of award of gold medals, photographed from the original 
drawing by A. P. Bagchi of the School of Art. 

Another valuable photo-mechanical process shown, was I~eliogravure, a method of photo- 
raphio engraving by which an engraved oopper plate may be obtained of any subject in 

I n e  or half-tone. The process consists in printing a photographio image on a tissue 
prepared by coating paper with coloured gelatine and rendering it sensitive by immersion in 
a bath of bichromate of potash. The printed tissue is then made to adhere under water to 
a polished copper plate thinlg silvered. After a short time the plate with the tissue is 
treated with warm water which loosens the supporting paper and enables it to be removed, 
l e a ~ i n g  the greater part of the coloured gelatine and the image on the copper plate. By 
continuing the washing all the soluble gelatine is removed, leaving only the thin film of 

elatine forming the image and rendered insoluble and hardened by the aotion of light. 
!his film is of varying thickness according to the amount of the action of light. I t  is 
thickest in the deepest shadows of the image, and progressively thinner through the dark 
and light half-shades down to the high-lights, which should be represented by the bare copper. 

I f  the subject be in line, no further treatment of the gelatine relief is necessary 
beyond a slight hardening in a bath of alum or biohromate of potash, after which it is 
washed and dried before being black-leaded and prepared for electro-typing. 

I f ,  however, the gelatine relief be produced from an ordinary photograph, or any other 
subject in half-tone, it has to undergo a further operation by which a grained or roughened 
surface is given to it, in order that the surface of the deposited copper-plate may also be 
roughened, and hold the printing ink in the proper proportion to give the relative value 
of the different tones of the picture. This is done by a method introduced by Major 
IYaterhouse, which has proved simple and effective. After the treatment with warm water, 
and while the gelatine relief is still soft and swollen, it is powdered all over with some 
granular material, such as sand or emery, which has been prev~ously treated with a greasy 
substance to prevent its sticking to the gelntine. The plate is left to dry, and as it dries the 
 and, &., is drawn into the gelatine and pits its surface in different depths according to 
the thickness of the film, thus producing a grnduated grain, coarse in the shadows and 
fine in the lights. The plate being wetted, the sand is easily removed by gentle rubbing. 
When dry, the grained relief is ready to be black-leaded and electro-typed-an operation 
which takes about three weeks or a month, according to the thicknese of the deposit. The 
deposited copper is then separated from the matrix, and after being cleaned is ready for 
pr~nting in the copper-plate press. 

The series exhibited showed- 
Isl.-The original, which in this cn5e was a drawing in monochrome by Colonel 

C. J. Cramer Roberts of a view of Kinchinjiuga from Birch Hill, Uarjiling, 
represented by a photographed copy. 

2,rd.-The negative, which has to be reversed in order to produce a reversed image on 
the deposited plate. 

3rd.-The gelatine tissue adhering to the copper plate. 
4th  -The developed and grained image. 
5th.-The same black-leaded and ready for clectro-typing. 
6th.-The deposited co per plate ready for prhting. \ 7th.-The proof from t e plate. 



I n  a frame were shown various specimens illustrating the applications of this proccss to 
copies of maps, shaded drawings, portraits, and views from nature. 

On the same side of the table was a small series comprising a stone with outline in black ; 
three colour stones with proofs of each colour, and the completed copy of an index map 
of the Geological Survey, illustrating the process oE printing in colours by lithography. 

Gold medals were awarded to both the Photographic and Lithographic Offices for the 
excellence of their exhibits. 

On the other side of tho central table were an array of imposing-looking volumes 
recording the operatione of the Great Trigonometrical Survey, and prepared under the imme- 
diate superintendence of Lieutenant-Oenerel J. T. Walker, c. n., n. E., late Surveyor-General 
of India. The annual repoi-ts of the department which, it may be mentioned, contain a vast 
quantit of interesting and valuable information regarding Little known parts of the country, 
were abgwn with other reports. 

The last exhibits requiring notice are the tidal diagrams on the central table illustrating 
the very important work done by the Tidal and Levelling party of the Great Trigonometrical 
Survey under Major Baird, R.E. The tidal observations mere first started in  1872 with the 
objeot of ascertaining by a series of observations extending over many years whether any 
gradual difference of relative level of land and sea is taking place in  the Qulf of Chtch, as 
was surmised by the late Dr. Oldham, Superintendent of the Geological Survey, and the 
early operations of the party mere coufiued to that neighbowhood. The tidal observatories 
have, however, sinoe been extended round the Coast of India and British Burma from Kurrachee 
to Moulmein, and there are also stations a t  Aden and a t  the Andaman Islands. The observ- 
ations are effected by self-registering instruments, which record the rise nnd fall of the tides 
in a curve upon a sheet of paper rolled round a metallic drum. Besides their scienti6c value 
in  determining variations of the level of the land and sea, these observations are of coneider- 
able practical use in  enabling tide-tables to be dmm up for the diff'erent Indian ports for the 
use of mariners. They have also been found very valuable to science in  another direction, as 
giving records of earthquakes and other submarine volcanic disturbances taking place in  
Indian seas. Thus the earthquake of the 31st December 1881 was clearly recorded a t  Port 
Blair, Negapatam, and other stations on the east coast of the Bay of Bengal. The effect of 
the more recent volcanio eruption of August last in  Java was also distinctly traceable on the 
registers of most of the Indian tidal stations, extending as far as Aden. 

This slight sketch of the various interesting exhibits of the Survey of India can only 
give a very faint idea of the extent of the operations of the department in  its several branches, 
and of the steady progress that is being made in accurately mapping this vast empire. 
Although the lines of tringulation, upon which so much depends in  survey operations, have 
now been almost completely fixed dl over the country with an accuracy equal, if not superior, 
to  that of any country in  the world, and much has also been done in the Topographical and 
Revenue branches to get a good general fist survey, much detail work still remains, and there 
are yet many openings for valuable explorations on and beyond the frontiers and in other 
little known regions. 





E R R A T A  E T  C O R R I G E N D A .  

Onpages (18) to (40) of Appendix to the General Repovt of the Operations 
of the Survey of India Department, durilzg 1882-83. 

for E read s 

line 1 2  from bottom ,, R "  ,, Rfl 

,, 9 ,, ,, Hn and Kl ,, Hs and K E  

,, 9 and 8 from bottom ,, H Cos, (v + p - K) ,, f H cos (V + r - K) 

,, 8 from bottom ,, H1 and Kn ,, H e a n d n a  

(19) ,, 1 from top 

,, 3 ,, 

,, [ + v , + p ,  if v ~ b e t h e  ,, l + V o + u , i f V . b e t h e  
vulue of v value of V 

(20) 1 in bending of table 
(22) 

(23) line 14 from bottom 1 after Solar nnuual dele ,, 
(25) ,, 6 ,, top 

(30) in tnble, line 4 from top, last col. for 0.00 read 0.007 

(34) ,, ,, 3 from top, col. 2 ,, 4O.752 ,, 47O.62 

(30) lino 2 from bottom ,, 4407  ,, 3G97 

(40) in tablc, liuo G fro111 top, col. 9 ,, 30!1°,35 ,, 30D0.85 





1178. 
Circular No. g8r2 

Bxtract from the Proceedings of the Government of India i n  the Revenue and Agricultural 
Department (Survvzj,-- dated G i m k ,  the 12th September 1885. 

Bead- 
The Genenl Report on the Operations of the Survey of India Department for 1883-84. 

RESOLUTION. 

Seveml changes took place in thc pevsontcel of the Survey Department 
of India during tlie year under report, of which the principal were due to PHaeomnL 
the retirement from the service of the Government of Lieutenant-Qeneral 
J. T. Wallier, R.E., C.B., and Mr. J. B. N. Hennessey, M.A., P . R . ~ . ,  late Deputy 
Surveyor General in charge of the Trigonometrical Branch. The Government 
of India has already recorded its appreciation of the long and distin- 
guished services rendered to the Department by the former officer, and His 
Excellency in Council has observed wit11 satisfaction that Her 3Iajesty 
the Queen-Em~~ress has heen pleased to recognize the valuable scientific 
work done by the latter by conferring on him the companionship of the Order 
of the Indian Empire. 

2. The results of the working of the three Branches of the Department 
are described in Part 11. of the report. 

3. The Secondary Trisngnlation Party visited and erected beacons on 
the old stations of the East Coast Series, from Puri to Bnlasore. The positions mrma-mor. 
of the beacons and buoys of False Point Harbour and the Dl~amra river mere 
accurately fixed, as arere tbose of all prominent ohjects on the coast rrhich 
could be used as land marks for ships. This wol.Ii mill, it is hoped, facilitate 
navigation and the futurc work of tlie Muine Survey. 

- t  
The connection hy triangulation olC the Periinsula of India with the Straits 

Settlements and Jialaccs 11ns Iwen held in abeyance during the year, and it 
has recently becn decidetl in view of b n c i a l  exigencies that i t  shall not be 
undertaken for the present. 

4. Eleven Topographical padies were employed. Of these three were in 
the field in Bombay, two in the North-Western rrovinces, and one each in the T O P O ~ B A P H ~ C A ~  

Andaman Islands, Assam, Baluchistan, Central India, Mysore, and Plajputnna. SunpBYe. 

5. The three Bornbsy parties worked in Cutch, Guzent, and the South 
Deccan respectively. 

I n  Cutcll 2,15h miles were sl~rveyed topograpliically on the scale of two 
inches to tbe mile, and 1,066 miles on the scale of half an inch to the mile, 
and 2,100 square miles were triangulated in advance. The Guzerat party 
exccLzted some topogrnpllicsl surveys of Native Gtates on tho two-inch scale, . 
and completed the survey of the Pauch Mahals on the four-inch scale, in- 
cluding the rlcmnrcation of village and forest boundaries. The area already 
surveyed in Guzcmt a~nou l t s  to 18,191. square miles, or about two-fifths of the 
wllolc. In  the Soutll Deccan tlio area surveyed amounted to 1,832 sqmre 
miles of n niore nio~111taino11~ and difficult country than any with which the 
party had previously met,. I t  is estimated that the 15,200 squnrc miles, which 
fitill unsurvryod in the area assigned to the South Deccan party, will 
occupy  bout 8 years. 

6 .  The pnrtics in the North-Western Provinces were employed in the 
Alipnrh m ~ d  Etnh districts, and in the Wrzapur district, respectively. In 
thc Aligarh and Eta11 districts 1,603 square miles were eurveyed on t h  
2-inch fieale. 'l'hc ripsrim tracts ou either ~ d c  of the river Ganges covering 
an extent of 08.09 square miles were surveyed on the 4-inch scale. It has re- 
cently hcen tlecidcd to suspend thc topographical survey of the remainder 
of the North-TITt:stern Prnvi~~ces and Oudh, the existing revenue maps being 



accurate to answer the present requirements of the Civil Adminis- 
tmtibii, ant1 topographical surveys of other tracts being morc urgently required. 
Thc work of the Mirzapur party consisted of a survey of a portion of the dis- 
trict on the 2-inch scale, and the execution of t,hcodolite t ra~ers ing round the 
village boundaries of the Dudhi pnrgana, and certain villngrs of the hilly 
tracts of Robertsganj. This work mas of a very laborious description, oming to 
the nature of tlie country. 

7. A suitable map of the South Andaman Island being much needed 
by the Settlementofficers, s party was deputcd in November 15'33 to make 
a complete survey of that  island. The only clntum available on which to 
base the snrvey was the position of a point on Chatham Island in tlie har- 
bour of Port Blair, the latitude and longitude of nhich had been deter- 
mined astronomically in  1863. Tlie rcsult of the season's work is a map of 
Barren Island and the Island of Narcondarn on the scale of 8 inches = 1 1~1i1e 
and sheet No. 14 on tlie 4-inch scale. I t  has been decided that the survey 
shall extend to the remainder of the Andaman Islands. The general mrrey 
will be executed on the +-inch scale, though certain portions of the South 
Andamans ~vill be surveyed on the 4-inch scale. Advantage is being talien 
of the survey to investigate the geolosy and flora of tlie Island. 

8. The Assam and North-Eastern Frontier party mas originally to have 
been employed in the survey of the Noa Dil~ing valley up to the Patkai crest, 
but the Alia raid on tlle Darrang district having necessitatecl the despatch of a 
punitive expedition against the ofFending tribes, it mas detcrmiucd to take ad- 
vantage of the opportunity offered for the Survcy of tlie Aka Hills. Subse- 
quently the Daphla country mas also surveyed. The detailed survey esecutcd 
covers 1,094 square milcs of the Aka anti Dnphla hills on the scale of 1 inch to 9 
miles ; 622 square miles on the scale of I inch = 2 miles and 143 linear miles 
of route and river survey by native explorers within British territory. 

9. Tlie Baluchistan party mas divided into three sections, of which one 
was employed with the Taliht-i-Sulaiman Expedition ; one accompanied Sir 
R. Sandeman's Blission into South-Western Baluchistan, and one mas eml~loyed 
on the regular detailed survey. The area triangulated amounted to 6,100 
square miles, and the area topographically surveyed to 4,840 square miles on the 
half-inch scale. This work mas carried out in the Thal-Chotihli territory aud 
the Kachi desert. 

10. The Malwa party executed 1,300 square milcs of triangulation and 
1,587 square miles of detail survey on tlie 1-inch scale besides cornplcting the 
triangulation and traversing for the large scale surrey of tllc Mugarpur  
city and the Klier~rAra cantonlnent. The country is intricate and mucli cut up 
by small streams and hilloclis. The party has now roomplrtcd its work, and a 
portion of i t  mill, during tlie ensuing fieltl scason, probably be sent into Ajmere, 
the remainder being tmasfcrrccl to Bengnl. 

11. I n  llysorc 1,417 square milcs, inclluliu? tlic work rcquircd as 
a basis for the Alpsore city surrey, were triangulnterl. 'rlie area topogral~hic- 
ally surveyed on thc 1-inch scale arnoulltecl to 3,973 squarc miles in the dir- 
tricts of Shimoga, Kadur, Mysore, and Bangalore. 

12. The Rnjputnna party l rns cllicfly emplort~rl in sui~cying on the scale 
of 1 inch=l mile portions of tllc Sirol~i :~nd  P x ~ : I ~ I ~ I ~ I .  Stalcs ant1 lllc sanltnriutn 
on th+bu Range. Tlic Snniln, and Dorra mnqc>\ w r e  survcycd on tlic 2-uicl~ 
scale ; and tllc revised survcy of tba city and P I I I  irons oi Ajl:ierc Tr;is ncarly 
complctecl for the ~Innicil)nlit!- on the scnlc ot 12  inclics = 1 inile. The total 
area sur~cycd  as 1,211 sclo:~rc niilos on t l i ~  1-inch scnlc antl 120 sqiiarc miles 
on the 2-inch scalc, bcsiclcq tlrc 12-inuh survey oS Aj~nerc city ; 4,133 square 
miles n-erc also triangulated. 

13. Tliree parties verc eruployed in mnll,nlrnr, r i ~ c m i n  mitl Eorcst sur- 
M A ~ ~ A W A ~ I  ?man- veys in 13ritisli Burma, the Piinjal~ and Uomb;~y, reil~cc.tivcly. Tllc fjr*l.named 

AIN AXD l o n ~ s r  
S o a r ~ ~ a .  party surrcycd 211 square milcs of rrscrved forest Iracts on t,bc scnlc of 44 inches 

= 1 milc ; and 62 sqlinrc iniles of anrcsrrvcd forcst antl gl.onnd liltely to be 
brouyht under cl~ltirntion on tlrc sc:~lc of 2 i l ~ ( ~ l i ( ~ ~  = 1 mile. Tlie nrvn prcl~arcd 
in advancc for nest scnqon 1~3s  321 sqilarc ~ l l i l ( s ~ i .  1 '11~ sur~eyr~rl  arc:c lies on 
thc western slopc of thc Ycgn Yoni:~ rang(, in t LC T1l:lrrnn~nddy district. The 



country is vcry difficult for survey on account of the almost impcnet,ra1)le nnder- 
~ r o n l t h  and thc  ruggcd, and in Inany parts inaccessible, cl~aracter of t l ~ c  ra11gc. 
Tlleseveral liigll ridges ruuning parallel to the range are covered forest, 
and intersected by streams wliile tlie Torna or bacli-hone of tlie range stnntls up 
like 3 wall nl~ove the lolrcr hills. I n  a pfirt of the Thonze reserve arise of more 
tlian 2,000 feet occurs in  a little more tlinn a milt from the crest. 

14. Tlle party e~nployed in  the Ponjab continued its previous year's work 
in Bissar of a topographical survey on tlie 2-inch scalc, combined ~ i t l i  a sjstem 
of skeleton traverses to aicl an ap~roxching settlement survey. In the report 
the system follomecl is thus dcscribcd :- 

" The traversing follows village bo~inrlnries, in the  int,erior of which sub-trarerses are ron 
a t  distanccs of about 4 a mile np:~rt, furnishing fixed poiuts a t  short, intervals, all of \vllich are 
permanently mnrltcd. From the  data ol~tainad of tllese points, skeleton plots cau be prepared 
o n  any  r e q ~ ~ i r c d  scale, these m ~ l l  furnish an  ellicient frame-work for thc cadastral surrey of 
fields to  be ond(~rtaken by the patwaris of the d~s t r i c t  under thc  superiutendence of the Settle- 
men t  Department. 

The object of the IIissar experiment is to ascertain by actual trial in what 
way tlie Settlelnellt and Surrey Departments can bcst assist each other. While 
i t  is hoped that t l ~ e  survey skeletons will on the one hand form a frame-work 
for patwari field maps, so on the other it is expected that the details furnished 
by the f (!Id maps will be incorporated in tlle topographical maps. A fuller 
report on this subject is expected in the Surveyor General's Report for 1885-86, 
as  a t  present there is no reason to believe that the work of the survey party is 
to be mntle in  any may the basis of patmaris' maps, as was intended by the 
Government of India. 

'I'he areas surveyed comprised 1,782 square miles of the district on the 2- 
inch scale, the Uissar farm (64 square miles) on tlie 6-inch scale, and the city 
and  sliation of EIissar 14 square miles on the 12-inch scale. 

On tlie completion of the survey of Bissar, i t  had been intended to 
employ detachments of the party in Ferozepore, Umballa, Jullundur and 
Lutlliiana. The experience gained in Hissar has, however, shown that in the 
plains districts of the Punjnb, so elaborate a system is unueccssary ; and i n  
future the operations will consist of a modified skeleton traverse survey, two 
trijunction platforms being utilized for stations, and fised in each village, and oE 
a scientific surrey of all riverain tracts subject t,o fluvial action. Tlle topography 
of revised %inch maps of the province mill be taken from the settlement 
maps, the details being tested and additions made where necessary. 

15. Tlle third mauzamnr survey party was cm1)loyed in the T h n a  dis- 
trict of the Boml~ny l'rcside~~cy. Thc! work done by i t  embraced the survey of 
thc  Thalln Collectoratc on the 4-inch scale, and t11c 2-inch survcy of the Janfhar 
State. On thc larger scale, 612 square milcs were survcycd and 2SS square ,iyTsAL sm. 
miles on the sllinller. The conutry surveyecl lies betwccn the JYestcrn Ghats 
and the sea, silt1 is vcry dificult in parts. 

16. Cadastral or field surrey partics were employed in the Ajrucre-Mer- 

Nortl~-TV~~aterrl Provinces 1.747 sql~sro miles. 
wara district, in tlirrc districts in  British 

l l r i t ~ e l ~  1lnr111.~ 1,7k8 ,, Burma, in three districts in tllc Korth- 
C ' P I I ~ I  n l  I'rur I I ICCE 31 ,, 
Asqaln 

Western Pro~inces, in onc district i n  the 
2.26 ,, Central Provinrcs ant1 in one district in 

Assam. The areas surveyed are giren in the margin. 
Tllc Aj mcrc-Ricrnrars survey ~ r n s  hegin] in coilncction with the revision 

of tllc settlenlcnt of tlic district. The fluctuatins chamctcr of the cultivation 
rrndcrctl nu ordianry cndascral survey of tho district unsnitnblc m ~ d  alter con- 
sitlcratiou i t  was dctcnnincd to ndopt a system of trnrcrsc and ~ i l l nge  boundary 
Riirveg, ilnd,\r \\*hicli Grctl points arc cstal~lislied 1)y l)rofcssionnl tm~ers inp ,  
and skel(~ton mcll)s are 1)rovidcd slio\\-ing tlic boundaries of eacl~ rillagc and 
1 llo l)ositiol~ of cach l)crn~ancut mark ~vithin it. On tliese data the pc~tzuaris 
map in t,lic cultivation at thc time ol thcir survcy and rrl~encver changcs may 
I~ecomc ncccsenry. 

17. Tlle threc cntlnstnl partics in British Burma were employcd re- 
spwtivclp in tlic Ilasscin niid JIenznda districts, Ibe Pcgu ant1 Shwcgyin districts, 
:~ntl lllc Proruc 2nd Akyab districts. All tbe catl;isirnl work required in the 



Peg11 and Prome districts has been completed ; and now only one and a half 
parties are employed in Burma, half n party haying been withdrawn altogether 
for financial reasons andanother party h ~ n g  been diverted to  topographical 
work. 

18. In the North-Western Provinces the parties employed worked in the 
Benares and Basti districts, the Dehra Dun district (a detachment) and the 
Goralihpur district. 

The so-called Benares system under which the survey and settlement 
establihments work together, each preparing its own copy of the Icl~asra 
and jnninbnndi, mas followed in the Benares-Basti survey. I n  Gorakhpur a 
slightly clXerent system has been adopted. There the survey officer f~vnishes 
with the map a correct record of all undisputed facts of ownership and 
tenancy, a complete List of all disputes, and a classification of the soils and 
statistics for assessment purposes. The Revenue Officer then fib up  the 
dispute list and checks the soil classification. The success of this system 
in respect both of expedition and economy, when compared mith cadastral 
work hitherto turned out by the Survey Department, has been shown by the re- 
sult of the operations of the work of the first season. The detachment in Dehra 
Dun mas employed in surveying the cultivated lands on the Benares ~ystern. 

19. The detachment in the Central Provinces was employed in the Raipm 
district in the cadastral survey of a certain number of villages as a test of 
the accuracy of the settlement maps. The survey establishments prepare 
a skeleton survey of the boundaries of villages, together with those of moder- 
ately sized blocks of fields, and the interior divisions are afterwards to be filled 
in by thepatzunris who also write up the record-of-rights. A survey class 
has been organized for the instruction of junior civilians, native officials and 
pat tcrtris. 

The arrangements for the survey of the remaining districts of the Central 
Provinces of which the settlement will expire within the next few years is now 
under the consideration of the Government of India. 

Tmmrnn or CI- 
PILIA?~~, ac. 20. The cadastral survey of the KAmrfip district was bequn on the corn- 

plction of the Hooghly River survey. The Benares system of survey has been 
a d o ~ t e d  in Klimri~p a t  the instance of the Chief Commissioner. 

21. A new $?stem of trainin: young Civilians in cadastral surrey work by 
attaching them to rtqular field parties has been begiln. In the North-Western 
Provinces, scren Civil Servants have been thus instructed in iield surveying ; 
and native soldier students from tlie Roorltee College have also been attnclletl 
to the r t p l a r  ficld parties of the Topographical Branch, and instructed in the 
method of delineating ground by plane-table survey. 

E ~ P L A ~ A ~ ~ ~ ~  0P 22. I n  explanation of the foregoing paragraphs i t  may be stated that 
TnE TnBBB RYSTEMS 
O F  CADAPTIAI SUB. there arc three systems of cadastral survep now at  work, one in thc Punjnh 
VBY mherc, except possibly in the case c; the Jlissar experiment, no use is made of 

the Surveyor General's Department, all field maps being consrructcd by pat- 
waris under the control of the Settlement Officer. The actual cost of this 
n-ork has not been ascertained, but it is brlicvcd to be cheap, and sufficliently 
accurate for revenue purposes, although it has the dmnbnck of not fitting in 
with sufficicnt precision into the gcneral survep maps of the conntry. The 
next system is that now under adoption in the Central Provinces, where, as 
alrclndy explained, the ficld plotting will be filled in by patwaris on a t m ~ e r s e  
skclcton provided by the Sl~rvcy Dcpartnlrnt. 'l'hc third is that in progrcss in 
tlic Gorakhpur ancl Bnsti districts of tlic h'orth-Wcstern Provinces, wlicre t,hc 
entire survey map of each village togcthcr mith a considera1)lc portion of tlie vil- 
lagc rccord is turned out by thc Survcy I)e~,artrne~it. This systcm is the most 
accurate and complete in its results, but is pro11al)ly the most cxprnsive, and 
can only be justified in districts nhel-c: tho pntnaris are insuniciently trainctl 
to do tlre field plottin?. The Surveyor General is rrqrirsted to Iring for~~!nrtl 
in l ~ i s  ncst annual report as clcnr n qt:ttenient a3 he can furnjsli of t l ~ c  cost :~ntl 
results of cncli of t l ie~e systems. Tho subject of cost is more fully dcnlt with 
in pnmgmph 28 of this review. - -  

G r o c i n r ~ n r r a ~  U D  
23. Under the head of Cjroglwphical and lifiscellnncons, the Darjcrling 

hl~,~LI.Lavsuue. party survcyed the Sumesar IIills, t,he Ilnling IIills, and a portion of Sikliim, 
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besides triangulatinp and sketching Hirnxla~an topography ant1 (lenurcxting 
and surveying the Nepal-Bcngal Boundary. Explorations mere also con- 
ducted in Tibet. This party did some interesting work and has helped towards 
an  cxtcnded knowledge of Himalayan gcography. 

24. Tlie Tidal and Levelling party has continued its scientific \ ror t ;  L:;l;;;;;:;:;;~ 
tidal observations being taken a t  19 stations. The reductioil of the o1~servations 
has progrcsscd steadily, and the final results have been determined, so tllat tile 
CO-efficients will be prcsented in the manner recomlllendecl Professor 
Darwin and explained in the Report for 1882-3. The Spirit-lc\-clli~lg opera- 
tions completcd a line of levels between two sea-coast stations, U L Z . ,  from 
cllee to Agra and thence to Bombay with an error only of ,624 of a foot or less 
than 4 inches per 1,000 miles. This line was linked with that of last year and 
its length was over 425 miles over ground with rises and falls amounting in the 
aggregate to nearly 22,000 feet. 

25. The two Astronolnical parties mere engaged in the extension of the ~ ~ O D I T I C .  

electro-telegraphic longitudc arcs eastwards of Calcutta, and measnred six 
arcs during the sezson-Aliyab-Calcutta, Akyab-Chittagong, Prome Chittagong, 
Prome-Akyab, Moulmein-Prome, and Moulmcin-Akyab. Tlle liuk bet\vceu 
Kurrachee and Moulmein mas thus completcd. 

26. The work of thc Head-Quarters Offices, both at  Calcutta nud a t  Delira 
is dealt n-it11 in Part  111. The several offices have again turned out a very large olln~s. 
amount of work for other del3artments and Local Go~reri~rnent,~. Tlie total 
number oE ~ v a p s  issued during the year amounted to nearly 200,003, aud their 
value escecdcd a lalcll ancl a l~a l f  of rupees. Alucll good rvork was done in these 
offices in  co~~nection with tlie Calcutta International Exhibition. The 3,000 
ornamental award certificates were produced n it11 the aid of tile I~eliogmrure 
and collotype processes. Some of the special maps which werc drn~\ . i~ for the 
Eshi1)ition have been prepared for pnblication and the rainfall, miln ny and tcle- 
graph nlnps ha\-e already been published. Maps shonring tratle routes, distri- 
bution of lanyuages, and river basins llave also been printed. 3I:~ps showing 
t l ~ e  rlcnsity of population and tlie distribution of the diffcrcllt religions and 
missionary statioils ax? in course of publication. Thc forest map is, it is under- 
stood, now rcady. - The Government of Indiaattaches great iml)ortance to these 
maps ; :uld a Crop-map of India, shortly to be prqared, mill be complcted 
i n  time for the Colouial and Indian Exllibition of 1SSG. 

27. The Mnthen~~atical I n s t r ~ ~ m c n t  Departmeilt issucd 33,365 instruments I\fAmcul I , 
valued a t  Rr. 1,61,829 to  departments. Tllc numbcr issued exceerled that  I x s ~ n u \ t r - ~  111 

PAFLTMENT of last Scar hy 12,000, their value bcing grcatcr by Rs. 34,000. Thc Gov- 
ernmcnt of India is also glad to notice tllnt tl~ere has been a considera1)le use 
of ariiclcs of Indian manufacture for this de])nrtmeot. An iiiaovntio~~ 11as been 
introtllxccd into tlle departn~eut by the cntertaiiluzent of apprentices in the 
fievcrnl tccllllicnl ofices. Thcir ~ o r l i  sllould be cnrcfully watcl~ed; and the 
result of tllc experimeut should be lloticrd in future annual reports. 

2 ~ .  The stntcmcilts a t  pages LXXX and LXXXI  of the Appe~~f l ix ,  COST ,< 
sllon'illS. l,llp cost rate mile of nrork rxecuied by tllc s c~c rn l  parties arc, f:',","K, OF ' lntrF 

far as tllcy yo, very valnn1)lc. The opportu~~itp is tnlien llowcrcr to iml~ress 
ul'on t,llc Surveyor Gencrnl thc vc1.y great importnncc or rrducing the espcndi- 
turc on revcllue S U P V ~ J - s  O C  all Iiiilds to tllc rcry lo~vcst limit as u r g d  in t l ~ c  Re- 
solutioll of Scptcmbc.r ~l,tll, 18S2. Not\vit8hstaudinq the co~upzmtirely smqll cojt, 
comparc(l n.itll tllc cllnrgcs of formcr ypnrs, oC the North-TTcstern Provinces Snr- 
veys, Ille rllnl*rcx iq still too high to aclmit of thr, systcm bcing cxtcnded to any Pro- 
vinrein n.llic.ll i t  is possiblc to utilize patwaris nuder tllc snp~rvision oE local 
oficcrn for ficltl plottinq. Grcnt credit is rluc to Majors Bnrron, Snndem~n and 
Steel for their lulrcxmitting c1Torts to n~nlrc tllc cntlnstral partics scrvc tlle Provin- 
cial Gorcrnmcn~s in t,hc most effcctivc mnnner, 1)ut it is non- a question n liether 
sinliInr cll'ort.; not, on accouat ol' the finnncinl cxigcncics of thc case, be 
dircctcrl t o  t l ~ e  perfection of a ssstein in liicli the very ~ ~ t n l o s t  use should be 
m:ltle tllc officers for field l)lottinr, nntler the cont,rol of An elficirnt 

[F of nni  ivc s~ll)ervicors. T l ~ c  Snct tllnt tlic Govc~ri~nlcnt, ~ ~ l ~ c t l ~ c r  Illlperizl OP 

Provinc>i:~l, is ol)ligcrl in any cnsc to provitlc pny~ncl~t  lor a village staff, makcs i t  
impcmbivc to rcquirc the educabiou or that staff in the duty of m a ~ n g  and 



maintaining villn,ge maps so that the cost of a second establishment may bo 
a-voiiled, and i t  will bc found that unless the Survey Department can make the 
above system the goal of its efforts, i t  mill be difficult for i t  on financial grounds 
to maintain that connection wit11 the cadastral surveys still remaining to be ac- 
complislird vllich i t  is very desirable to preserve. The two points to be aimcd 
at, in modification of the North-11-estern Provinces system, seem to be the more 
liheral employment of the village staff, and the reduction of the chargcs for 
supervision. Tlie Government of India would be glad if in future reports the 
inl'ormation as to " cost" could, with tlie assistance of the Provincial authorities, 
be madc to comprise a comparison between the total cost of various systems 
atlopted in any districts in \vliicli the Survey Department is employed, whether 
to do the whole work as in thc Nortb-Western Provinces, or a part of the work 
as in the Central Provinces and Hissar. At present the table in page LXXX is 
not suficiently instructive. The cost per acre for instance of a complete cadas- 
tral suryey (including traverse, field plotting, and survey record) in Ajmere 
cannot be compared with that of a complete cadastral survey in the North- 
Western Provinces. 

29. I n  conclusion, the Government of India thanks Colonel DePrBe for 
his interesting report. 

Ordered also, that it be published in the supplement to the Gazette of 
India. 

(True extract.) 

E. C .  BUCK, 

#cc.retu?*y to /he Goz;erizwent of Itllrdia. 

Order-Ordered, that the above Resolution be forwarded to the Local 
Mnrlraa. Ccntr:~l Provinces. Governments and Administrations named 
Bn111'~ny. 
nc11ga1. 
N O ~ ~ I I - \ v e s t e m  Frovin- 

ccs and ouch. 
Pun jab. 

British Burma. in  the margin ; and to the Surveyor-Gene- 
Ass;~m. 
Coorg. ral of India, and to the Foreign and 

Military Departments for information. 
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